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,%0,%0�3URWRFROV�3URWRFROV

7KH�1HWZRUN�%DVLF�,�2�6\VWHP��1HW%,26���7&3�8'3�YHUVLRQ��ZDV
GHYHORSHG�IRU�WKH�,%0�3&�/$1�SURJUDP�WR�VXSSRUW�FRPPXQLFDWLRQV
EHWZHHQ�V\PEROLFDOO\�QDPHG�VWDWLRQV�DQG�WUDQVIHU�RI�DUELWUDU\�GDWD�

7KH�6HUYHU�0HVVDJH�%ORFN��60%��LV�D�0LFURVRIW�SUHVHQWDWLRQ�OD\HU�SURWRFRO
SURYLGLQJ�ILOH�DQG�SULQW�VKDULQJ�IXQFWLRQV�IRU�/$1�0DQDJHU��9,1(6�DQG
RWKHU�QHWZRUN�RSHUDWLQJ�V\VWHPV��,%0�1HW%,26�PDQDJHV�WKH�XVH�RI�QRGH
QDPHV�DQG�WUDQVSRUW�OD\HU�FRQQHFWLRQV�IRU�KLJKHU�OD\HU�SURWRFROV�VXFK�DV
60%��7KH�,%0�VXLWH�LQFOXGHV�WKH�IROORZLQJ�SURWRFROV�

• 1HW%,26��1HWZRUN�%DVLF�,�2�6\VWHP�

• 60%��6HUYHU�0HVVDJH�%ORFN�

• 61$��6\VWHPV�1HWZRUN�$UFKLWHFWXUH�

• +35�$331��+LJK�3HUIRUPDQFH�5RXWLQJ���$GYDQFHG�3HHU�WR�3HHU
1HWZRUN�

• 1+'5��1HWZRUN�/D\HU�+HDGHU�

• 7+'5��573�7UDQVSRUW�KHDGHU�

• '/6Z��'DWD�/LQN�6ZLWFKLQJ�
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7KH�IROORZLQJ�GLDJUDP�LOOXVWUDWHV�WKH�,%0�SURWRFRO�VXLWH�LQ�UHODWLRQ�WR�WKH
26,�PRGHO�

,%0�SURWRFRO�VXLWH�LQ�UHODWLRQ�WR�WKH�26,�PRGHO

Presentation Presentation
Services

Application SNA Transactions Services

Data Link

SMB

Session

Transport

Network

DCA

IBM NM SNA/MS

DDM

3270

IPDS

SCS
LU 6.2

Data Flow Control

Path Control

Transmission Control
Request/Response Header

HPR

Physical

DIA
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SNA/DS

DSLw

SSP

MPTN
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RPL NetBIOS
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TCP/UDP

From X.25



1HW%,26��¾�����

1HW%,261HW%,26

,%0�/RFDO�$UHD�1HWZRUN�7HFKQLFDO�5HIHUHQFH�������WK�HGLWLRQ

1HW%,26�SURYLGHV�D�FRPPXQLFDWLRQ�LQWHUIDFH�EHWZHHQ�WKH�DSSOLFDWLRQ
SURJUDP�DQG�WKH�DWWDFKHG�PHGLXP��$OO�FRPPXQLFDWLRQ�IXQFWLRQV�IURP�WKH
SK\VLFDO�OD\HU�WKURXJK�WKH�VHVVLRQ�OD\HU�DUH�KDQGOHG�E\�1HW%,26��WKH�DGDSWHU
VXSSRUW�VRIWZDUH��DQG�WKH�DGDSWHU�FDUG��$�1HW%,26�VHVVLRQ�LV�D�ORJLFDO
FRQQHFWLRQ�EHWZHHQ�DQ\�WZR�QDPHV�RQ�WKH�QHWZRUN��,W�LV�XVXDOO\
HQFDSVXODWHG�RYHU�//&�

7KH�IRUPDW�RI�WKH�KHDGHU�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Len XxEFFF Command Optional
Data 1

Optional
Data 2

Xmit/resp
correlator

Dest
name/
num

Source
name/
num

1HW%,26�KHDGHU�VWUXFWXUH

/HQ/HQ

7KH�OHQJWK�RI�WKH�1(7%,26�KHDGHU�

;[()));[()))

$�GHOLPLWHU�LQGLFDWLQJ�WKDW�VXEVHTXHQW�GDWD�LV�GHVWLQHG�IRU�WKH�1HW%,26
IXQFWLRQ�

&RPPDQG&RPPDQG

$�VSHFLILF�SURWRFRO�FRPPDQG�WKDW�LQGLFDWHV�WKH�W\SH�RI�IXQFWLRQ�RI�WKH
IUDPH�

'DWD��'DWD��

2QH�E\WH�RI�RSWLRQDO�GDWD�SHU�VSHFLILF�FRPPDQG�

'DWD��'DWD��

7ZR�E\WHV�RI�RSWLRQDO�GDWD�SHU�VSHFLILF�FRPPDQG�

;PLW�UHVSRQVH�FRUUHODWRU;PLW�UHVSRQVH�FRUUHODWRU

8VHG�WR�DVVRFLDWH�UHFHLYHG�UHVSRQVHV�ZLWK�WUDQVPLWWHG�UHTXHVWV��7UDQVPLW
FRUUHODWRU�LV�WKH�YDOXH�UHWXUQHG�LQ�D�UHVSRQVH�WR�D�JLYHQ�TXHU\��5HVSRQVH
FRUUHODWRU�LV�WKH�YDOXH�H[SHFWHG�ZKHQ�WKH�UHVSRQVH�WR�WKDW�PHVVDJH�LV
UHFHLYHG�
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'HVWLQDWLRQ�QDPH�QXP

,Q�QRQ�VHVVLRQ�IUDPHV�WKLV�ILHOG�FRQWDLQV�WKH����FKDUDFWHU�QDPH��,Q�VHVVLRQ
IUDPHV�WKLV�ILHOG�FRQWDLQV�D���E\WH�GHVWLQDWLRQ�VHVVLRQ�QXPEHU�

6RXUFH�QDPH�QXP

,Q�QRQ�VHVVLRQ�IUDPHV�WKLV�ILHOG�FRQWDLQV�WKH����FKDUDFWHU�VRXUFH�QDPH��,Q
VHVVLRQ�IUDPHV�WKLV�ILHOG�FRQWDLQV�D���E\WH�VRXUFH�VHVVLRQ�QXPEHU�



60%��¾�����

60%60%

IWS���IWS�PLFURVRIW�FRP�GHYHORSU�GUJ�&,)6�
)LOH�6KDULQJ�3URWRFRO�������60%�)LOH�6KDULQJ�3URWRFRO�([WHQVLRQV��������60%�)LOH
6KDULQJ�3URWRFRO�����

6HUYHU�0HVVDJH�%ORFN��60%��LV�D�0LFURVRIW�SUHVHQWDWLRQ�OD\HU�SURWRFRO
SURYLGLQJ�ILOH�DQG�SULQW�VKDULQJ�IXQFWLRQV�IRU�/$1�0DQDJHU��%DQ\DQ
9,1(6�DQG�RWKHU�QHWZRUN�RSHUDWLQJ�V\VWHPV��,%0�1HW%,26�PDQDJHV�WKH
XVH�RI�QRGH�QDPHV�DQG�WUDQVSRUW�OD\HU�FRQQHFWLRQV�IRU�KLJKHU�OD\HU
SURWRFROV�VXFK�DV�60%�

60%�LV�XVHG�IRU�VKDULQJ�ILOHV��SULQWHUV��VHULDO�SRUWV�DQG�FRPPXQLFDWLRQV
DEVWUDFWLRQV��VXFK�DV�QDPHG�SLSHV�DQG�PDLO�VORWV�EHWZHHQ�FRPSXWHUV��,W�LV�D
FOLHQW�VHUYHU�UHTXHVW�UHVSRQVH�SURWRFRO��&OLHQWV�FRQQHFW�WR�VHUYHUV�XVLQJ
7&3�,3��7KH\�FDQ�WKHQ�VHQG�FRPPDQGV��60%V��WR�WKH�VHUYHU�WKDW�DOORZV
WKHP�WR�DFFHVV�VKDUHV��RSHQ�ILOHV��HWF���RYHU�WKH�QHWZRUN�

0DQ\�SURWRFRO�YDULDQWV�KDYH�EHHQ�GHYHORSHG��7KH�ILUVW�SURWRFRO�YDULDQW�ZDV
WKH�&RUH�3URWRFRO��NQRZQ�DOVR�DV�3&�1HWZRUN�3URJUDP������,W�KDQGOHG�D
IDLUO\�EDVLF�VHW�RI�RSHUDWLRQV�WKDW�LQFOXGHG�

• &RQQHFWLQJ�WR�DQG�GLVFRQQHFWLQJ�IURP�ILOH�DQG�SULQW�VKDUHV�

• 2SHQLQJ�DQG�FORVLQJ�ILOHV�

• 2SHQLQJ�DQG�FORVLQJ�SULQW�ILOHV�

• 5HDGLQJ�DQG�ZULWLQJ�ILOHV�

• &UHDWLQJ�DQG�GHOHWLQJ�ILOHV�DQG�GLUHFWRULHV�

• 6HDUFKLQJ�GLUHFWRULHV�

• *HWWLQJ�DQG�VHWWLQJ�ILOH�DWWULEXWHV�

• /RFNLQJ�DQG�XQORFNLQJ�E\WH�UDQJHV�LQ�ILOHV�

7KHUH�DUH�VHYHUDO�GLIIHUHQW�YHUVLRQV�DQG�VXE�YHUVLRQV�RI�WKLV�SURWRFRO��$
SDUWLFXODU�YHUVLRQ�LV�UHIHUUHG�WR�DV�D�GLDOHFW��:KHQ�WZR�PDFKLQHV�ILUVW�FRPH
LQWR�QHWZRUN�FRQWDFW�WKH\�QHJRWLDWH�WKH�GLDOHFW�WR�EH�XVHG��'LIIHUHQW�GLDOHFWV
FDQ�LQFOXGH�ERWK�QHZ�PHVVDJHV�DV�ZHOO�DV�FKDQJHV�WR�WKH�ILHOGV�DQG
VHPDQWLFV�RI�H[LVWLQJ�PHVVDJHV�LQ�RWKHU�GLDOHFWV��(DFK�VHUYHU�PDNHV�D�VHW�RI
UHVRXUFHV�DYDLODEOH�WR�FOLHQWV�RQ�WKH�QHWZRUN��$�UHVRXUFH�EHLQJ�VKDUHG�PD\
EH�D�GLUHFWRU\�WUHH��QDPHG�SLSH��SULQWHU��HWF��6R�IDU�DV�FOLHQWV�DUH�FRQFHUQHG�
WKH�VHUYHU�KDV�QR�VWRUDJH�RU�VHUYLFH�GHSHQGHQFLHV�RQ�DQ\�RWKHU�VHUYHUV��D
FOLHQW�FRQVLGHUV�WKH�VHUYHU�WR�EH�WKH�VROH�SURYLGHU�RI�WKH�UHVRXUFH�EHLQJ
XVHG�
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7KH�60%�SURWRFRO�UHTXLUHV�VHUYHU�DXWKHQWLFDWLRQ�RI�XVHUV�EHIRUH�ILOH
DFFHVVHV�DUH�DOORZHG��DQG�HDFK�VHUYHU�DXWKHQWLFDWHV�LWV�RZQ�XVHUV��$�FOLHQW
V\VWHP�PXVW�VHQG�DXWKHQWLFDWLRQ�LQIRUPDWLRQ�WR�WKH�VHUYHU�EHIRUH�WKH�VHUYHU
ZLOO�DOORZ�DFFHVV�WR�LWV�UHVRXUFHV�

7KH�JHQHUDO�IRUPDW�RI�WKH�KHDGHU�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

8 16 24 32 bits

COM RCLS REH ERR

ERR REB / Flag Reserved

Reserved

Reserved

Reserved

Tree ID Process ID

User ID Multiplex ID

WCT VWV

BCC BUF

60%�IUDPH�VWUXFWXUH

&20

3URWRFRO�FRPPDQGV��7KH�IROORZLQJ�DUH�SRVVLEOH�FRPPDQGV�ZLWKLQ�60%
IUDPHV�

&RPPDQG 'HVFULSWLRQ�

>EDG�FRPPDQG@ ,QYDOLG�60%�FRPPDQG�
>ELQG��81,;�@ 2EWDLQ�ILOH�V\VWHP�DGGUHVV�IRU�ILOH�
>FDQFHO�IRUZDUG@ &DQFHO�VHUYHU�UHFRJQLWLRQ�RI�QDPH�
>FKDQJH�FKHFN�GLU@ &KDQJH�WR�GLUHFWRU\�RU�FKHFN�SDWK�
>FKDQJH�JURXS@ &KDQJH�JURXS�DVVRFLDWLRQ�RI�XVHU�
>FKDQJH�SDVVZRUG@ &KDQJH�SDVVZRUG�RI�XVHU�
>FORVH�ILOH@ &ORVH�ILOH�KDQGOH�DQG�IOXVK�EXIIHUV�
>FORVH�VSRROILOH@ &ORVH�SULQW�EXIIHU�ILOH�
>FRQVXPHU�ORJRQ@ /RJ�RQ�ZLWK�FRQVXPHU�YDOLGDWLRQ�
>FRS\�ILOH@ &RS\�ILOH�WR�VSHFLILHG�SDWK�
>FRS\�QHZ�SDWK@ &RS\�ILOH�WR�QHZ�SDWK�QDPH�
>FUHDWH�	�ELQG@ &UHDWH�ILOH�DQG�JHW�ILOH�V\VWHP�DGGUHVV�
>FUHDWH�GLUHFWRU\@ &UHDWH�QHZ�GLUHFWRU\�
>FUHDWH�ILOH@ &UHDWH�QHZ�RU�RSHQ�H[LVWLQJ�ILOH�
>GHOHWH�GLU@ 'HOHWH�WKH�VSHFLILHG�GLUHFWRU\�
>GHOHWH�ILOH@ 'HOHWH�WKH�VSHFLILHG�ILOH�
>HFKR@ 5HTXHVW�HFKR�IURP�VHUYHU�



60%��¾�����

&RPPDQG 'HVFULSWLRQ�

>ILQG�	�FORVH@ 6HDUFK�IRU�ILOH�DQG�FORVH�GLUHFWRU\��81,;��
>ILQG�	�FORVH���@ 6HDUFK�IRU�ILOH�DQG�FORVH�GLUHFWRU\��26����
>ILQG�ILUVW�ILOH@ )LQG�ILUVW�PDWFKLQJ�ILOH��26����
>ILQG�XQLTXH@ 6HDUFK�GLUHFWRU\�IRU�VSHFLILHG�ILOH�
>IOXVK�ILOH@ )OXVK�DOO�ILOH�EXIIHUV�WR�GLVN�
>IRUN�WR�3,'@ 3URYLGH�VDPH�DFFHVV�ULJKWV�WR�QHZ�SURFHVV�
>IRUZDUG�QDPH@ &DXVH�VHUYHU�WR�DFFHSW�PHVVDJHV�IRU�QDPH�
>JHW�DFFHVV�ULJKW@ *HW�DFFHVV�ULJKWV�IRU�VSHFLILHG�ILOH�
>JHW�H[S�DWWULEV@ *HW�H[SDQGHG�DWWULEXWHV�IRU�ILOH��26����
>JHW�XQL[�DWWULEV@ *HW�H[SDQGHG�DWWULEXWHV�IRU�ILOH��81,;��
>JHW�ILOH�DWWULEV@ *HW�DWWULEXWHV�IRU�VSHFLILHG�ILOH�
>JHW�ILOH�TXHXH@ *HW�SULQW�TXHXH�OLVWLQJ�
>JHW�JURXS�LQIR@ *HW�ORJLFDO�JURXS�DVVRFLDWLRQV�
>JHW�PDFKLQH�QDPH@ *HW�PDFKLQH�QDPH�IRU�EORFN�PHVVDJHV�
>JHW�SDWKQDPH@ *HW�SDWK�RI�VSHFLILHG�KDQGOH�
>JHW�UHVRXUFHV@ *HW�DYDLODELOLW\�RI�VHUYHU�UHVRXUFHV�
>JHW�VHUYHU�LQIR@ *HW�WRWDO�DQG�IUHH�VSDFH�IRU�VHUYHU�GLVN�
>JHW�XVHU�LQIR@ *HW�ORJLFDO�XVHU�DVVRFLDWLRQV�
>,2&7/@ ,QLWLDWH�,�2�FRQWURO�IRU�'26�26���GHYLFHV�
>,2&7/�QH[W@ ,QLWLDWHV�VXEVHTXHQW�,�2�FRQWURO�IRU�'26�26��

GHYLFHV�
>,2&7/��81,;�@ ,�2�FRQWURO�IRU�81,;�;HQL[�GHYLFHV�
>OLQN�ILOH@ 0DNH�DQ�DGGLWLRQDO�SDWK�WR�D�ILOH�
>ORFN�DQG�UHDG@ /RFN�DQG�UHDG�E\WH�UDQJH�
>ORFN�E\WHV@ /RFN�VSHFLILHG�E\WH�UDQJH�
>ORFN�XQORFN�	�;@ /RFN�XQORFN�E\WHV�DQG�H[HFXWH�QH[W�FRPPDQG�
>ORJRII�	�H[HFXWH@ /RJ�RII�DQG�H[HFXWH�QH[W�FRPPDQG�
>PDLO�DQQRXQFH@ 4XHU\�DYDLODELOLW\�RI�VHUYHU�QRGHV�
>PDLOVORW�PHVVDJH@ 0DLO�VORW�WUDQVDFWLRQ�PHVVDJH�
>PDNH�ELQG�GLU@ 0DNH�GLU�DQG�JHW�ILOH�V\VWHP�DGGUHVV�
>PDNH�WHPS�ILOH@ 0DNH�WHPSRUDU\�GDWD�ILOH�
>PDNH�QHZ�ILOH@ 0DNH�QHZ�ILOH�RQO\�LI�LW�GRHV�QRW�H[LVW�
>PDNH�QRGH@ 0DNH�ILOH�IRU�XVH�DV�D�GHYLFH�
>PRYH�ILOH@ 0RYH�ILOH�WR�VSHFLILHG�SDWK��26����
>PRYH�QHZ�SDWK@ 0RYH�ILOH�WR�VSHFLILHG�SDWK��81,;�;HQL[��
>PXOWL�EORFN�GDWD@ 6HQG�GDWD�IRU�PXOWL�EORFN�PHVVDJH�
>PXOWL�EORFN�HQG@ 7HUPLQDWH�PXOWL�EORFN�PHVVDJH�
>PXOWL�EORFN�KGU@ 6HQG�KHDGHU�IRU�PXOWL�EORFN�PHVVDJH�
>QDPHG�SLSH�FDOO@ 2SHQ��ZULWH��UHDG��RU�FORVH�QDPHG�SLSH�
>QDPHG�SLSH�ZDLW@ :DLW�IRU�QDPHG�SLSH�WR�EHFRPH�UHDG\�
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&RPPDQG 'HVFULSWLRQ�

>QDPHG�SLSH�SHHN@ /RRN�DW�QDPHG�SLSH�GDWD�
>QDPHG�SLSH�TXHU\@ 4XHU\�QDPHG�SLSH�KDQGOH�PRGHV�
>QDPHG�SLSH�VHW@ 6HW�QDPHG�SLSH�KDQGOH�PRGHV�
>QDPHG�SLSH�DWWU@ 4XHU\�QDPHG�SLSH�DWWULEXWHV�
>QDPHG�SLSH�5�:@ 1DPHG�SLSH�UHDG�ZULWH�WUDQVDFWLRQ�
>QDPHG�SLSH�UHDG@ 5DZ�PRGH�QDPHG�SLSH�UHDG�
>QDPHG�SLSH�ZULWH@ 5DZ�PRGH�QDPHG�SLSH�ZULWH�
>QHJRWLDWH�SURWRF@ 1HJRWLDWH�60%�SURWRFRO�YHUVLRQ�
>QHZILOH�	�ELQG@ 0DNH�QHZ�ILOH�DQG�JHW�ILOH�V\VWHP�DGGUHVV�
>QRWLI\�FORVH@ &ORVH�KDQGOH�XVHG�WR�PRQLWRU�ILOH�FKDQJHV�
>RSHQ�ILOH@ 2SHQ�VSHFLILHG�ILOH�
>RSHQ�	�H[HFXWH@ 2SHQ�VSHFLILHG�ILOH�DQG�H[HFXWH�QH[W�FRPPDQG�
>RSHQ�VSRROILOH@ 2SHQ�VSHFLILHG�SULQW�EXIIHU�ILOH�
>SURFHVV�H[LW@ 7HUPLQDWH�FRQVXPHU�SURFHVV�
>UHDG�	�H[HFXWH@ 5HDG�ILOH�DQG�H[HFXWH�QH[W�FRPPDQG�
>UHDG�DQG�KLGH@ 5HDG�GLUHFWRU\�LJQRULQJ�KLGGHQ�ILOHV�
>UHDG�EORFN�PSOH[@ 5HDG�EORFN�GDWD�RQ�PXOWLSOH[HG�FRQQHFWLRQ�
>UHDG�EORFN�UDZ@ 5HDG�EORFN�GDWD�RQ�XQLTXH�FRQQHFWLRQ�
>UHDG�EORFN�VHF�U@ 5HDG�EORFN�VHFRQGDU\�UHVSRQVH�
>UHDG�FKHFN@ &KHFN�ILOH�DFFHVVLELOLW\�
>UHDG�IURP�ILOH@ 5HDG�IURP�VSHFLILHG�ILOH�
>UHDG�Z�RSWLRQV@ 5HDG�IURP�ILOH�ZLWK�VSHFLILHG�RSWLRQV�
>UHQDPH�ILOH@ 5HQDPH�WKH�VSHFLILHG�ILOH�WR�D�QHZ�QDPH�
>UHVHUYH�UHVRXUFV@ 5HVHUYH�UHVRXUFHV�RQ�WKH�VHUYHU�
>VHDUFK�GLU@ 6HDUFK�GLUHFWRU\�ZLWK�VSHFLILHG�DWWULEXWH�
>VHHN@ 6HW�ILOH�SRLQWHU�IRU�KDQGOH�
>VHQG�EURDGFDVW@ 6HQG�D�RQH�EORFN�EURDGFDVW�PHVVDJH�
>VHVVLRQ�VHWXS@ /RJ�LQ�ZLWK�FRQVXPHU�EDVHG�DXWKHQWLFDWLRQ�
>VHW�H[S�DWWULE@ 6HW�H[SDQGHG�ILOH�DWWULEXWHV��26����
>VHW�XQL[�DWWULEV@ 6HW�H[SDQGHG�ILOH�DWWULEXWHV��81,;�;HQL[��
>VHW�ILOH�DWWULEV@ 6HW�QRUPDO�ILOH�DWWULEXWHV�
>VLQJOH�EORFN�PVJ@ 6HQG�D�VLQJOH�EORFN�PHVVDJH�
>WUDQVDFWLRQ�QH[W@ 6XEVHTXHQW�QDPH�WUDQVDFWLRQ�
>WUHH�	�H[HFXWH@ 0DNH�YLUWXDO�FRQQHFWLRQ�DQG�H[HFXWH�QH[W

FRPPDQG�
>WUHH�FRQQHFW@ 0DNH�D�YLUWXDO�FRQQHFWLRQ�
>WUHH�GLVFRQHFW@ 'HWDFK�D�YLUWXDO�FRQQHFWLRQ�
>XQELQG@ 'LVFDUG�ILOH�V\VWHP�DGGUHVV�ELQGLQJ�
>XQORFN�E\WHV@ 5HOHDVH�D�ORFNHG�E\WH�UDQJH�
>ZULWH�	�FORVH@ :ULWH�WR�DQG�FORVH�VSHFLILHG�ILOH�KDQGOH�



60%��¾�����

&RPPDQG 'HVFULSWLRQ�

>ZULWH�	�H[HFXWH@ :ULWH�WR�ILOH�DQG�H[HFXWH�QH[W�FRPPDQG�
>ZULWH�	�XQORFN@ :ULWH�WR�DQG�XQORFN�D�E\WH�UDQJH�
>ZULWH�EORFN�UDZ@ :ULWH�EORFN�GDWD�RQ�XQLTXH�FRQQHFWLRQ�
>ZULWH�EORFN�PSO[@ :ULWH�EORFN�GDWD�RQ�PXOWLSOH[HG�FRQQHFWLRQ�
>ZULWH�EORFN�VHF@ :ULWH�EORFN�VHFRQGDU\�UHTXHVW�
>ZULWH�FRPSOHWH@ 7HUPLQDWH�D�ZULWH�EORFN�VHTXHQFH�
>ZULWH�VSRROILOH@ :ULWH�WR�WKH�VSHFLILHG�SULQW�EXIIHU�
>ZULWH�WR�ILOH@ :ULWH�WR�WKH�VSHFLILHG�ILOH�KDQGOH�
>;��RSHQ�ILOH@ 2SHQ�ILOH�
>;��ILQG�ILUVW@ )LQG�ILUVW�ILOH�
>;��ILQG�QH[W@ )LQG�QH[W�ILOH�
>;��TXHU\�)6@ *HW�ILOH�V\VWHP�LQIRUPDWLRQ�
>;��VHW�)6�LQIR@ 6HW�ILOH�V\VWHP�LQIRUPDWLRQ�
>;��TXHU\�SDWK@ *HW�LQIRUPDWLRQ�RQ�SDWK�
>;��VHW�SDWK@ 6HW�SDWK�LQIRUPDWLRQ�
>;��TXHU\�ILOH@ *HW�ILOH�LQIRUPDWLRQ�
>;��VHW�LQIR@ 6HW�ILOH�LQIRUPDWLRQ�
>;��)6�FRQWURO@ )LOH�V\VWHP�FRQWURO�LQIRUPDWLRQ�
>;��,2&7/@ ,�2�FRQWURO�IRU�GHYLFHV�
>;��QRWLI\@ 0RQLWRU�ILOH�IRU�FKDQJHV�
>;��QRWLI\�QH[W@ 6XEVHTXHQW�ILOH�PRQLWRULQJ�
>;��PDNH�GLU@ 0DNH�GLUHFWRU\�

5&/6

(UURU�&ODVV��7KH�VHFRQG�ILHOG�RI�WKH�GHFRGHG�60%�SURWRFRO�FRQWDLQV�WKH
HUURU�FODVV�DQG�HUURU�FRGH�IRU�HDFK�IUDPH�DV�LQ�( ������ZKHUH���LV�WKH�HUURU
FODVV�DQG����LV�WKH�HUURU�FRGH��7KH�HUURU�FODVV�LGHQWLILHV�WKH�VRXUFH�RI�WKH
HUURU�DV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�

(UURU�&ODVV 1DPH 6RXUFH�RI�(UURU

� 1R�HUURU��RU�HUURU�ZDV�KDQGOHG�E\�V\VWHP�
� (55'26 6HUYHU�RSHUDWLQJ�V\VWHP�
� (55659 6HUYHU�QHWZRUN�ILOH�PDQDJHU�
� (55+5' 6\VWHP�RU�GHYLFH�
� (55;26 ([WHQGHG�RSHUDWLQJ�V\VWHP�
������� (5550; 50;�RSHUDWLQJ�V\VWHP�
��� (55&0' ,QYDOLG�60%�FRPPDQGV�

5(+

5HVHUYHG�
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(55

(UURU�PHVVDJHV��7KH�IROORZLQJ�LV�D�OLVW�RI�60%�HUURU�PHVVDJHV�

(UURU�0HVVDJH 'HVFULSWLRQ

^$FFHVV�GHQLHG` 8QDEOH�WR�VHUYLFH�UHTXHVW�
^$FFHVV�OLVW�IXOO` $FFHVV�FRQWURO�OLVW�IXOO�
^%DG�DWWULE�PRGH` ,QYDOLG�DWWULEXWHV�VSHFLILHG�
^%DG�GLVN�UHTXHVW` 'LVN�FRPPDQG�LQYDOLG�
^%DG�GULYH�VSHF` 6SHFLILHG�GULYH�LQYDOLG�
^%DG�HQYLURQPHQW` (QYLURQPHQW�LQYDOLG�
^%DG�(;(�ILOH` %DG�H[HFXWDEOH�ILOH�IRUPDW�
^%DG�ILOH�DFFHVV` ,QYDOLG�DFFHVV�WR�UHDG�RQO\�ILOH�
^%DG�ILOH�,'` )LOH�KDQGOH�LQYDOLG�
^%DG�ILOHVSHF` 3DWK�QDPH�LQYDOLG�
^%DG�IRUPDW` )RUPDW�LQYDOLG�
^%DG�IXQFWLRQ` )XQFWLRQ�QRW�VXSSRUWHG�
^%DG�,�2�GDWD` 'DWD�LQYDOLG�RQ�VHUYHU�,�2�GHYLFH�
^%DG�PDWK�DUJXPHQW` 0DWK�DUJXPHQW�LQYDOLG�
^%DG�PHGLD�W\SH` 8QNQRZQ�PHGLD�W\SH�
^%DG�PHPRU\�EORFN` 0HPRU\�EORFN�DGGUHVV�LQYDOLG�
^%DG�RSHQ�PRGH` 2SHQ�PRGH�LQYDOLG�
^%DG�SHUPLVVLRQV` 6SHFLILHG�SHUPLVVLRQV�LQYDOLG�
^%DG�SULQW�),'` 3ULQW�ILOH�,'�LQYDOLG�
^%DG�SULQW�UHTXHVW` 3ULQWHU�GHYLFH�UHTXHVW�LQYDOLG�
^%DG�UHTVW�OHQJWK` %DG�UHTXHVW�VWUXFWXUH�OHQJWK�
^%DG�VHPDSKRUH` 6HPDSKRUH�LGHQWLILHU�LQYDOLG�
^%DG�60%�FRPPDQG` 60%�FRPPDQG�LQYDOLG�
^%DG�7UHH�,'` 7UHH�,'�LQYDOLG�
^%DG�8VHU�,'` 8VHU�,'�LQYDOLG�
^%DG�XVHU�SDVVZUG` %DG�SDVVZRUG�RU�XVHU�QDPH�
^%DG�ZDLW�GRQH` :DLW�GRQH�IRU�XQZDLWHG�SURFHVV�
^&RQWLQXH�LQ�03;` &RQWLQXH�LQ�EORFN�PXOWLSOH[HG�PRGH�
^&DQ·W�GHOHWH�GLU` &DQQRW�GHOHWH�FXUUHQW�GLUHFWRU\�
^&DQ·W�LQLW�QHW` 1HWZRUN�FDQQRW�EH�LQLWLDOL]HG�
^&DQ·W�PRXQW�GHY` 'HYLFH�FDQQRW�EH�PRXQWHG�
^&DQ·W�5$:��GR�03;` &DQQRW�XVH�UDZ�EORFNV��XVH�PXOWLSOH[HG�
^&DQ·W�UHQ�WR�YRO` $WWHPSW�WR�UHQDPH�DFURVV�YROXPHV�IDLOHG�
^&DQ·W�VXSSRUW�5$:` &DQQRW�VXSSRUW�UDZ�EORFN�DFFHVV�
^&DQ·W�ZULWH�GLU` $WWHPSW�WR�ZULWH�RQ�D�GLUHFWRU\�IDLOHG�
^&RPPDQG�QRW�UHFYG` ,QLWLDO�FRPPDQG�QRW�UHFHLYHG�
^&5&�GDWD�HUURU` 'DWD�&5&�HUURU�RQ�GHYLFH�
^'HY�RXW�RI�VSDFH` 'HYLFH�RXW�RI�VSDFH�
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(UURU�0HVVDJH 'HVFULSWLRQ

^'HYLFH�LV�UHPRWH` 5HIHUHQFHG�GHYLFH�UHPRWH�
^'LU�QRW�IRXQG` 'LUHFWRU\�QRW�IRXQG�
^'LVN�ZULWH�HUURU` 'LVN�ZULWH�IDXOW�
^'LVN�UHDG�HUURU` 'LVN�UHDG�IDXOW�
^'LVN�VHHN�HUURU` 'LVN�VHHN�HUURU�
^'ULYH�QRW�UHDG\` 'ULYH�QRW�UHDG\�
^'XS�ILOHQDPH` )LOH�QDPH�DOUHDG\�H[LVWV�
^(2)�RQ�SULQWHU` (QG�RI�ILOH�IRXQG�RQ�SULQW�TXHXH�GXPS�
^(UU�EXIIHUHG` (UURU�PHVVDJH�EXIIHUHG�
^(UU�ORJJHG` (UURU�PHVVDJH�ORJJHG�
^(UU�GLVSOD\HG` (UURU�PHVVDJH�GLVSOD\HG�
^)LOH�QRW�IRXQG` )LOHVSHF�QRW�IRXQG�
^)LOH�WRR�ELJ` 0D[LPXP�ILOH�VL]H�H[FHHGHG�
^*HQ�GLVN�IDLOXUH` *HQHUDO�GLVN�IDLOXUH�
^,QVXI�DFF�ULJKWV` ,QVXIILFLHQW�DFFHVV�ULJKWV�
^,QYDOLG�QDPH` ,QYDOLG�QDPH�VXSSOLHG�RQ�WUHH�FRQQHFW�
^,QYDOLG�SLSH` ,QYDOLG�SLSH�VSHFLILHG�
^/RFN�FRQIOLFW` /RFN�8QORFN�FRQIOLFWV�ZLWK�RWKHU�ORFNV�
^0HPRU\�EONV�ORVW` 0HPRU\�FRQWURO�EORFNV�GHVWUR\HG�
^0RUH�GDWD�FRPLQJ` &DQQRW�WHUPLQDWH��PRUH�GDWD�FRPLQJ�
^1HHG�EORFN�GHYLFH` )LOH�XVHG�ZKHUH�D�EORFN�GHYLFH�QHHGHG�
^1HHG�GDWD�ILOH` 0XVW�VSHFLI\�GDWD�ILOH�
^1R�)&%V�DYDLODEOH` 2XW�RI�ILOH�FRQWURO�EORFNV�
^1R�PRUH�ILOHV` 1R�PRUH�PDWFKLQJ�ILOHV�IRXQG�
^1R�SURF�WR�SLSH` 1R�SURFHVV�DYDLODEOH�WR�SLSH�
^1R�UHDG�SURFHVV` :ULWH�WR�D�SLSH�ZLWK�QR�UHDG�SURFHVVHV�
^1R�UHVRXUFHV` 6HUYHU�RXW�RI�UHVRXUFHV�
^1R�URRP�I�PHVVDJH` 1R�URRP�WR�EXIIHU�PHVVDJH�
^1RW�D�GLUHFWRU\` 0XVW�VSHFLI\�GLUHFWRU\�
^1RW�UHFHLYLQJ` 1RW�UHFHLYLQJ�PHVVDJHV�
^1R�VHPDSKRUHV` 6HPDSKRUH�QRW�DYDLODEOH�
^2.` 60%�FRPPDQG�FRPSOHWHG�VXFFHVVIXOO\�
^2XW�RI�GLVN�VSDFH` 3ULQW�TXHXH�RXW�RI�GLVN�VSDFH�
^2XW�RI�KDQGOHV` 7RR�PDQ\�RSHQ�ILOHV�
^2XW�RI�PHPRU\` ,QVXIILFLHQW�PHPRU\�RQ�VHUYHU�
^2XW�RI�SDSHU` 3ULQWHU�RXW�RI�SDSHU�
^3LSH�LV�EXV\` 3LSH�SURFHVV�EXV\��ZDLW�
^3LSH�LV�FORVLQJ` 7HUPLQDWLQJ�SLSH�SURFHVV�
^3ULQW�4�IXOO` 3ULQW�ILOH�TXHXH�WDEOH�IXOO�
^3URF�WDEOH�IXOO` 6HUYHU�SURFHVV�WDEOH�IXOO�
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(UURU�0HVVDJH 'HVFULSWLRQ

^5HP�,�2�HUURU` 5HPRWH�,�2�HUURU�
^6HFWRU�QRW�IRXQG` 6HFWRU�QRW�IRXQG�
^6HHN�RQ�SLSH` 6HHN�ZDV�LVVXHG�WR�D�SLSH�
^6HUYHU�HUURU` *HQHUDO�VHUYHU�HUURU�
^6HUYHU�SDXVHG` 6HUYHU�SDXVHG�
^6KDUH�EXIIHU�RXW` 6KDUH�EXIIHU�RXW�RI�VSDFH�
^6KDUH�FRQIOLFW` 6KDUH�FRQIOLFWV�ZLWK�H[LVWLQJ�ILOHV�
^6\QWD[�HUURU` 6\QWD[�HUURU�LQ�SDWK�QDPH�
^6\V�FDOO�LQWUXSWG` ,QWHUUXSWHG�V\VWHP�FDOO�
^7DEOH�RYHUIORZ` ,QWHUQDO�WDEOH�RYHUIORZ�
^7HUPLQDO�QHHGHG` 7HUPLQDO�GHYLFH�UHTXLUHG�
^7LPHG�RXW` 2SHUDWLRQ�KDV�UXQ�RXW�RI�WLPH�
^7RR�PDQ\�OLQNV` 7RR�PDQ\�OLQNV�
^7RR�PDQ\�QDPHV` 7RR�PDQ\�UHPRWH�XVHU�QDPHV�
^7RR�PDQ\�8,'V` 8VHU�,'�OLPLW�H[FHHGHG�
^8QLW�XQNQRZQ` 8QNQRZQ�XQLW�
^8QNQRZQ�HUURU` 1RQ�VSHFLILF�HUURU�
^8QNQZQ�SURFHVV` 1R�VXFK�SURFHVV�
^:ULWH�SURWHFWHG` :ULWH�RQ�ZULWH�SURWHFWHG�GLVNHWWH�
^:URQJ�GLVNHWWH` :URQJ�GLVNHWWH�LQVHUWHG�LQ�GULYH�

5(%�)ODJ

5HVHUYHG��7KLV�ILHOG�LV�DVVRFLDWHG�ZLWK�WKH�&RUH�SURWRFRO�RQO\��7KH�IODJ�ILHOG
DSSHDUV�LQ�SURWRFRO�YHUVLRQV�ODWHU�WKHQ�WKH�&RUH�3URWRFRO�

7UHH�,'

8QLTXHO\�LGHQWLILHV�D�ILOH�VKDULQJ�FRQQHFWLRQ�EHWZHHQ�FRQVXPHU�DQG�VHUYHU
ZKHUH�WKLV�SURWRFRO�XVHV�D�VHUYHU�EDVHG�ILOH�SURWHFWLRQ�

3URFHVV�,'

,GHQWLILHV�D�VSHFLILF�FRQVXPHU�SURFHVV�ZLWKLQ�D�YLUWXDO�FRQQHFWLRQ�

8VHU�,'

8VHG�E\�WKH�VHUYHU�WR�YHULI\�WKH�ILOH�DFFHVV�SHUPLVVLRQV�RI�XVHUV�ZKHUH
FRQVXPHU�EDVHG�ILOH�SURWHFWLRQ�LV�LQ�HIIHFW�

0XOWLSOH[�,'

5HVHUYHG�IRU�PXOWLSOH[LQJ�PXOWLSOH�PHVVDJHV�RQ�D�VLQJOH�YLUWXDO�FLUFXLW��9&��
$�UHVSRQVH�PHVVDJH�ZLOO�DOZD\V�FRQWDLQ�WKH�VDPH�YDOXH�DV�WKH�FRUUHVSRQGLQJ
UHTXHVW�PHVVDJH��2QO\�RQH�UHTXHVW�DW�D�WLPH�PD\�EH�RXWVWDQGLQJ�RQ�DQ\�9&�
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:&7

1XPEHU�RI�SDUDPHWHU�ZRUGV�

9:9

9DULDEOH�QXPEHU�RI�ZRUGV�RI�SDUDPHWHU�

%&&

1XPEHU�RI�E\WHV�RI�GDWD�IROORZLQJ�

%8)

9DULDEOH�QXPEHU�RI�GDWD�E\WHV�
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6'/&6'/&

,%0�61$�)RUPDWV�*$������������������

7KH�6'/&��6\QFKURQRXV�'DWD�/LQN�&RQWURO��SURWRFRO�ZDV�GHYHORSHG�E\
,%0�WR�EH�XVHG�DV�WKH�OD\HU���RI�WKH�61$�KLHUDUFKLFDO�QHWZRUN��61$�GDWD�LV
FDUULHG�ZLWKLQ�WKH�LQIRUPDWLRQ�ILHOG�RI�6'/&�IUDPHV��7KH�IRUPDW�RI�D
VWDQGDUG�6'/&�IUDPH�LV�DV�IROORZV�

Link Header Link Trailer

Flag Address field Control field Information FCS Flag

6'/&�IUDPH�IRUPDW

)ODJ)ODJ

7KH�YDOXH�RI�WKH�IODJ�LV�DOZD\V���[�(���,Q�RUGHU�WR�HQVXUH�WKDW�WKH�ELW�SDWWHUQ
RI�WKH�IUDPH�GHOLPLWHU�IODJ�GRHV�QRW�DSSHDU�LQ�WKH�GDWD�ILHOG�RI�WKH�IUDPH
�DQG�WKHUHIRUH�FDXVH�IUDPH�PLVDOLJQPHQW���D�WHFKQLTXH�NQRZQ�DV�%LW�6WXIILQJ
LV�XVHG�E\�ERWK�WKH�WUDQVPLWWHU�DQG�WKH�UHFHLYHU�

$GGUHVV�ILHOG$GGUHVV�ILHOG

7KH�ILUVW�E\WH�RI�WKH�IUDPH�DIWHU�WKH�KHDGHU�IODJ�LV�NQRZQ�DV�WKH�$GGUHVV
)LHOG��6'/&�LV�XVHG�RQ�PXOWLSRLQW�OLQHV�DQG�LW�FDQ�VXSSRUW�DV�PDQ\�DV����
WHUPLQDO�FRQWURO�XQLWV�RU�VHFRQGDU\�VWDWLRQV�SHU�OLQH��7KH�DGGUHVV�ILHOG
GHILQHV�WKH�DGGUHVV�RI�WKH�VHFRQGDU\�VWDWLRQ�ZKLFK�LV�VHQGLQJ�WKH�IUDPH�RU
WKH�GHVWLQDWLRQ�RI�WKH�IUDPH�VHQW�E\�WKH�SULPDU\�VWDWLRQ�

&RQWURO�ILHOG&RQWURO�ILHOG

7KH�ILHOG�IROORZLQJ�WKH�$GGUHVV�)LHOG�LV�FDOOHG�WKH�&RQWURO�)LHOG�DQG�VHUYHV
WR�LGHQWLI\�WKH�W\SH�RI�WKH�IUDPH��,Q�DGGLWLRQ��LW�LQFOXGHV�VHTXHQFH�QXPEHUV�
FRQWURO�IHDWXUHV�DQG�HUURU�WUDFNLQJ�DFFRUGLQJ�WR�WKH�IUDPH�W\SH�

(YHU\�IUDPH�KROGV�D�RQH�ELW�ILHOG�FDOOHG�WKH�3ROO�)LQDO�ELW��,Q�6'/&�WKLV�ELW
VLJQDOV�ZKLFK�VLGH�LV�¶WDONLQJ·��DQG�SURYLGHV�FRQWURO�RYHU�ZKR�ZLOO�VSHDN�QH[W
DQG�ZKHQ��:KHQ�D�SULPDU\�VWDWLRQ�KDV�ILQLVKHG�WUDQVPLWWLQJ�D�VHULHV�RI
IUDPHV��LW�VHWV�WKH�3ROO�ELW��WKXV�JLYLQJ�FRQWURO�WR�WKH�VHFRQGDU\�VWDWLRQ��$W
WKLV�WLPH�WKH�VHFRQGDU\�VWDWLRQ�PD\�UHSO\�WR�WKH�SULPDU\�VWDWLRQ��:KHQ�WKH
VHFRQGDU\�VWDWLRQ�ILQLVKHV�WUDQVPLWWLQJ�LWV�IUDPHV��LW�VHWV�WKH�)LQDO�ELW�DQG
FRQWURO�UHWXUQV�WR�WKH�SULPDU\�VWDWLRQ�
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0RGHV�RI�RSHUDWLRQ

,Q�6'/&�WKHUH�LV�WKH�QRWLRQ�RI�SULPDU\�DQG�VHFRQGDU\�VWDWLRQV��GHILQHG
VLPSO\�DV�WKH�LQLWLDWRU�RI�D�VHVVLRQ�DQG�LWV�UHVSRQGHQW��7KH�SULPDU\�VWDWLRQ
VHQGV�FRPPDQGV�DQG�WKH�VHFRQGDU\�VWDWLRQ�VHQGV�UHVSRQVHV�

6'/&�RSHUDWHV�LQ�1RUPDO�5HVSRQVH�0RGH��150���7KLV�PRGH�LV�WRWDOO\
PDVWHU�VODYH�PHDQLQJ�WKDW�RQO\�RQH�VWDWLRQ�PD\�WUDQVPLW�IUDPHV�DW�DQ\�RQH
WLPH��ZKHQ�SHUPLWWHG�WR�GR�VR���7KLV�PRGH�LV�VLJQLILHG�E\�WKH�6150�(�
IUDPH��7KH�SULPDU\�VWDWLRQ�LQLWLDWHV�WKH�VHVVLRQ�DQG�VHQGV�FRPPDQGV��7KH
VHFRQGDU\�VWDWLRQ�VHQGV�UHVSRQVHV��)XOO�SROOLQJ�LV�XVHG�IRU�DOO�IUDPH
WUDQVPLVVLRQV�

)&6

7KH�)UDPH�&KHFN�6HTXHQFH��)&6��HQDEOHV�D�KLJK�OHYHO�RI�SK\VLFDO�HUURU
FRQWURO�E\�DOORZLQJ�WKH�LQWHJULW\�RI�WKH�WUDQVPLWWHG�IUDPH�GDWD�WR�EH
FKHFNHG��7KH�VHTXHQFH�LV�ILUVW�FDOFXODWHG�E\�WKH�WUDQVPLWWHU�XVLQJ�DQ
DOJRULWKP�EDVHG�RQ�WKH�YDOXHV�RI�DOO�WKH�ELWV�LQ�WKH�IUDPH��7KH�UHFHLYHU�WKHQ
SHUIRUPV�WKH�VDPH�FDOFXODWLRQ�RQ�WKH�UHFHLYHG�IUDPH�DQG�FRPSDUHV�LWV�YDOXH
WR�WKH�&5&�

:LQGRZ�VL]H

6'/&�VXSSRUWV�DQ�H[WHQGHG�ZLQGRZ�VL]H��PRGXOR������ZKHUH�WKH�QXPEHU
RI�SRVVLEOH�RXWVWDQGLQJ�IUDPHV�IRU�DFNQRZOHGJHPHQW�LV�UDLVHG�IURP���WR
�����7KLV�H[WHQVLRQ�LV�JHQHUDOO\�XVHG�IRU�VDWHOOLWH�WUDQVPLVVLRQV�ZKHUH�WKH
DFNQRZOHGJHPHQW�GHOD\�LV�VLJQLILFDQWO\�JUHDWHU�WKDQ�WKH�IUDPH�WUDQVPLVVLRQ
WLPHV��7KH�W\SH�RI�WKH�OLQN�LQLWLDOL]DWLRQ�IUDPH�GHWHUPLQHV�WKH�PRGXOR�RI�WKH
VHVVLRQ�DQG�DQ�´(µ�LV�DGGHG�WR�WKH�EDVLF�IUDPH�W\SH�QDPH��H�J���6150
EHFRPHV�6150(��

)UDPH�W\SHV

7KH�IROORZLQJ�DUH�WKH�6XSHUYLVRU\�)UDPH�7\SHV�LQ�6'/&�
55 ,QIRUPDWLRQ�IUDPH�DFNQRZOHGJHPHQW�DQG�LQGLFDWLRQ�WR�UHFHLYH

PRUH�
5(- 5HTXHVW�IRU�UHWUDQVPLVVLRQ�RI�DOO�IUDPHV�DIWHU�D�JLYHQ�VHTXHQFH

QXPEHU�
515 ,QGLFDWHV�D�VWDWH�RI�WHPSRUDU\�RFFXSDWLRQ�RI�VWDWLRQ��H�J���ZLQGRZ

IXOO��

7KH�IROORZLQJ�DUH�WKH�8QQXPEHUHG�)UDPH�7\SHV�LQ�6'/&�
',6& 5HTXHVW�GLVFRQQHFWLRQ�
8$ $FNQRZOHGJHPHQW�IUDPH�
'0 5HVSRQVH�WR�',6&�LQGLFDWLQJ�GLVFRQQHFWHG�PRGH�
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)505 )UDPH�UHMHFW�
&)*5 &RQILJXUH�
7(67 6HQW�IURP�SULPDU\�WR�VHFRQGDU\�DQG�EDFN�DJDLQ�
%&1 %HDFRQ�
6150 ,QLWLDWRU�IRU�QRUPDO�UHVSRQVH�PRGH��)XOO�PDVWHU�VODYH

UHODWLRQVKLS�
6150( 6150�LQ�H[WHQGHG�PRGH�
5' 5HTXHVW�GLVFRQQHFW�
5,0 6HFRQGDU\�VWDWLRQ�UHTXHVW�IRU�LQLWLDOL]DWLRQ�DIWHU�GLVFRQQHFWLRQ�
6,0 6HW�LQLWLDOL]DWLRQ�PRGH�
83 8QQXPEHUHG�SROO�
8, 8QQXPEHUHG�LQIRUPDWLRQ��6HQGV�VWDWH�LQIRUPDWLRQ�GDWD�
;,' ,GHQWLILFDWLRQ�H[FKDQJH�FRPPDQG�

7KHUH�LV�RQH�,QIRUPDWLRQ�)UDPH�7\SH�LQ�6'/&�
,QIR ,QIRUPDWLRQ�IUDPH�

*UDSK�GLVSOD\LQJ�GLVWULEXWLRQ�RI�6'/&�IUDPHV�E\�IRUPDW�W\SH



4//&��¾�����

4//&4//&

4//&�LV�D�VWDQGDUG�GHYHORSHG�IRU�LQWHUFRQQHFWLQJ�61$�/$1V�RYHU�SDFNHW
VZLWFKHG�:$1V�ZLWK�;�����7KH�6'/&�KHDGHU�DQG�WUDLOHU�LV�VWULSSHG�RII�DQG
UHSODFHG�E\�VLPLODU�ILHOGV�RI�/$3%�EHIRUH�WUDQVPLVVLRQ�RYHU�WKH�QHWZRUN�
7KH�VWDQGDUG�DOVR�GHILQHV�DGGLWLRQDO�FRQWURO�E\WHV�XVHG�WR�DOORZ�WKH
UHFHLYLQJ�HQG�RI�WKH�QHWZRUN�WR�UHFRQVWUXFW�WKH�RULJLQDO�6'/&�IUDPH��7KH
61$�LQIRUPDWLRQ�LV�SDVVHG�RYHU�WKH�QHWZRUN�ZLWKLQ�WKH�;����GDWD�SDFNHW�

7KH�IROORZLQJ�GLDJUDP�UHSUHVHQWV�61$�GDWD�DQG�4//&�FRQWURO�IUDPHV
ZLWKLQ�WKH�;����GDWD�SDFNHW�

LAPB X.25

SNA

QLLC

Data Packet
Q-bit=0

Data Packet
Q-bit=1

61$�GDWD�DQG�4//&�FRQWURO�IUDPHV�DUH�GHWHUPLQHG�E\�WKH�YDOXH�RI�WKH�4�
ELW�ZLWKLQ�WKH�;����SDFNHW�KHDGHU�

4//&�)UDPH�7\SHV4//&�)UDPH�7\SHV

455 5HFHLYH�5HDG\�
4',6& 'LVFRQQHFW�
48$ 8QQXPEHUHG�$FNQRZOHGJHPHQW�
4'0 'LVFRQQHFW�0RGH�
4)505 )UDPH�5HMHFW�
47(67 7HVW�
45' 5HTXHVW�'LVFRQQHFW�
4;,' ([FKDQJH�,GHQWLILFDWLRQ�
460 6HW�0RGH�
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61$61$

7KH�6\VWHPV�1HWZRUN�$UFKLWHFWXUH��61$��ZDV�LQWURGXFHG�E\�,%0�LQ�����
LQ�RUGHU�WR�SURYLGH�D�IUDPHZRUN�IRU�MRLQLQJ�WRJHWKHU�WKH�PXOWLWXGH�RI
PXWXDOO\�LQFRPSDWLEOH�,%0�SURGXFWV�IRU�GLVWULEXWHG�SURFHVVLQJ��61$�ZDV
RQH�RI�WKH�ILUVW�FRPPXQLFDWLRQV�DUFKLWHFWXUHV�WR�XVH�D�OD\HUHG�PRGHO��ZKLFK
ODWHU�EHFDPH�WKH�EDVLV�IRU�WKH�26,�PRGHO�

7KH�61$�LV�D�KLHUDUFKLFDO�QHWZRUN�WKDW�FRQVLVWV�RI�D�FROOHFWLRQ�RI�PDFKLQHV
FDOOHG�QRGHV��7KHUH�DUH�IRXU�W\SHV�RI�QRGHV��7\SH����WHUPLQDOV���7\SH��
�FRQWUROOHUV�DQG�PDFKLQHV�WKDW�PDQDJH�WHUPLQDOV���7\SH����IURQW�HQG
SURFHVVRUV�DQG�PDFKLQHV�WKDW�WDNH�VRPH�ORDG�RII�WKH�PDLQ�&38��DQG�7\SH��
�WKH�PDLQ�KRVW��

(DFK�QRGH�KDV�DW�OHDVW�RQH�1HWZRUN�$GGUHVVDEOH�8QLW��1$8���7KH�1$8
HQDEOHV�D�SURFHVV�WR�XVH�WKH�QHWZRUN�E\�JLYLQJ�LW�DQ�DGGUHVV��$�SURFHVV�FDQ
WKHQ�UHDFK�DQG�EH�UHDFKHG�E\�RWKHU�1$8V�

$Q�1$8�FDQ�EH�RQH�RI�WKUHH�W\SHV��DQ�/8��/RJLFDO�8QLW���D�38��3K\VLFDO
8QLW��RU�DQ�66&3��6\VWHP�6HUYLFHV�&RQWURO�3RLQW���8VXDOO\�WKHUH�LV�RQH
66&3�IRU�HDFK�7\SH���QRGH�DQG�QRQH�LQ�WKH�RWKHU�QRGHV�

61$�GLVWLQJXLVKHV�ILYH�GLIIHUHQW�NLQGV�RI�VHVVLRQV��66&3�66&3��66&3�38�
66&3�/8��/8�/8�DQG�38�38�

7KH�66&3��38�7\SH����LV�XVXDOO\�LPSOHPHQWHG�LQ�,%0�PDLQIUDPH�PDFKLQHV
ZKLFK�XVH�FKDQQHOV�WR�FRQQHFW�WR�FRQWURO�GHYLFHV�VXFK�DV�GLVNV��WDSHV�DQG
FRPPXQLFDWLRQ�FRQWUROOHUV��7KHVH�DUH�KLJK�VSHHG�FRPPXQLFDWLRQV�OLQNV��XS
WR����0ESV��

7KH�FRPPXQLFDWLRQ�FRQWUROOHU��WKH�)(3��)URQW�(QG�3URFHVVRU��38�W\SH���
LV�XVHG�WR�FRQQHFW�ORZ�VSHHG�6'/&�OLQHV��$OO�WRJHWKHU�WKH�66&3V��)(3V�
FKDQQHOV�DQG�6'/&�OLQHV�FRQQHFWLQJ�WKHP�FUHDWH�WKH�61$�EDFNERQH��8VLQJ
6'/&��WKH�)(3V�DOVR�FRQQHFW�7RNHQ�5LQJ�/$1�RU�;����OLQNV�DQG�RWKHU
W\SHV�RI�61$�GHYLFHV�VXFK�DV�FOXVWHU�FRQWUROOHUV�DQG�5-(�VWDWLRQV��7KHVH�DUH
38�W\SH�������GHYLFHV�DQG�DUH�XVHG�WR�PDQDJH�/8V�ZKLFK�DUH�WKH�HQGSRLQW
RI�61$�QHWZRUN���HOHPHQWV�VXFK�DV�WKH�GLVSOD\�WHUPLQDO��WKH������IDPLO\��

61$�IUDPHV�KDYH�WKH�IROORZLQJ�IRUPDW�

Transmission header
(TH)

Request / response
header (RH)

Request / response unit
(RU)

61$�IUDPH�VWUXFWXUH



61$��¾�����

7UDQVPLVVLRQ�KHDGHU

7KH�7+�ILHOG�FRQWDLQV�WKH�)RUPDW�,GHQWLILHU�YDOXH��),'���7KLV�YDOXH
FRUUHVSRQGV�WR�WKH�W\SH�RI�FRPPXQLFDWLRQ�VHVVLRQ�DQG�WKH�HQYLURQPHQW�LQ
ZKLFK�LW�LV�XVHG�

),'��LV�WKH�IRUPDW�XVHG�EHWZHHQ�D�7��RU�7��QRGH�DQG�DQ�DGMDFHQW�7����RU
7����QRGH��RU�EHWZHHQ�DGMDFHQW�7����QRGHV��),'��LV�XVHG�RQ�OLQNV�WR�D�38
7���VXFK�DV�$6�����FRQWUROOHUV���),'��LV�XVHG�RQ�OLQNV�EHWZHHQ�38�7�V�

7KH�7+�ILHOG�DOVR�FRQWDLQV�D�PDSSLQJ�ILHOG��03)��ZKLFK�LQGLFDWHV�ZKHWKHU
WKH�IUDPH�LV�D�FRPSOHWH�61$�IUDPH��FRQWDLQLQJ�7+��5+�DQG�58��RU�MXVW�D
VHJPHQW��:KHQ�WKH�61$�IUDPH�LV�WRR�ODUJH�WR�EH�VHQW�DV�RQH�IUDPH��LW�LV
GLYLGHG�LQWR�VHYHUDO�VHJPHQWV��ILUVW��PLGGOH��ODVW�RU�ZKROH���7KH�ILUVW�VHJPHQW
LQFOXGHV�D�7+��LQGLFDWLQJ�WKDW�LW�LV�WKH�ILUVW���DQ�5+�DQG�WKH�EHJLQQLQJ�RI�WKH
58��2WKHU�VHJPHQWV��PLGGOH�DQG�ODVW��FRQWDLQ�D�7+��LGHQWLFDO�WR�WKH�RQH�RI
WKH�ILUVW�H[FHSW�IRU�WKH�03)�ILHOG��DQG�WKH�UHPDLQGHU�RI�WKH�58�

5HTXHVW�UHVSRQVH�KHDGHU

7KH�5+�ILHOG�GHQRWHV�WKH�61$�FDWHJRU\�RI�WKH�IUDPH��WKH�IRUPDW�RI�WKH�58�
ZKHWKHU�UHTXHVWV�DUH�FKDLQHG�WRJHWKHU��EUDFNHW�LQGLFDWRUV��SDFLQJ
LQIRUPDWLRQ�DQG�YDULRXV�RWKHU�61$�IUDPH�SURSHUWLHV�

5HTXHVW�UHVSRQVH�XQLW

7KH�58�FRQWDLQV�WKH�¶XVHU�GDWD·�WKDW�RQH�/8�VHQGV�WR�LWV�VHVVLRQ�SDUWQHU�RU�D
VSHFLDO�61$�IUDPH��$�ILHOG�ZLWKLQ�WKH�5+�GLVWLQJXLVKHV�EHWZHHQ�FDVHV�DQG
VHYHUDO�FODVVHV�RI�61$�IUDPHV��7KHUH�DUH�WKUHH�FDWHJRULHV�RI�61$�IUDPHV�
16��IXQFWLRQ�PDQDJHPHQW�GDWD���')&��GDWD�IORZ�FRQWURO��DQG�6&��VHVVLRQ
FRQWURO��



�����½��,%0�3URWRFROV

61$�7+�61$�7+��	�7+��	�7+�

61$�7+��DQG�7+��FRUUHVSRQG�WR�WKH�),'�KHDGHU���DQG���UHVSHFWLYHO\�

7KH�IRUPDW�RI�WKH�SDFNHW�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

4 6 7 8 bits

FID MPF EFI

DAF (2 bytes)

OAF (2 bytes)

SNF (2 bytes)

DCF (2 bytes)

61$�7+���61$�7+��SDFNHW�VWUXFWXUH

),'),'

)RUPDW�,GHQWLILFDWLRQ��� ),'����� ),'���

03)03)

0DSSLQJ�ILHOG�
� 0LGGOH�VHJPHQW�RI�D�%,8
� /DVW�VHJPHQW�RI�D�%,8
� )LUVW�VHJPHQW�RI�D�%,8
� :KROH�%,8

(),(),

([SHGLWHG�IORZ�LQGLFDWRU�
� 1RUPDO�IORZ
� ([SHGLWHG�IORZ

'$)'$)

'HVWLQDWLRQ�DGGUHVV�ILHOG��1HWZRUN�DGGUHVV�GHQRWLQJ�WKH�%,8·V�GHVWLQDWLRQ
QHWZRUN�DGGUHVVDEOH�XQLW��1$8��

2$)2$)

2ULJLQ�DGGUHVV�ILHOG��1HWZRUN�DGGUHVV�GHQRWLQJ�WKH�RULJLQDWLQJ�1$8�

61)61)

6HTXHQFH�QXPEHU�ILHOG��1XPHULFDO�LGHQWLILHU�IRU�WKH�DVVRFLDWHG�%,8�



61$�7+��	�7+���¾�����

'&)

'DWD�FRXQW�ILHOG��$�ELQDU\�FRXQW�RI�WKH�QXPEHU�RI�E\WHV�LQ�WKH�%,8�LI�WKH
%,8�VHJPHQW�LV�DVVRFLDWHG�ZLWK�WKH�WUDQVPLVVLRQ�KHDGHU�

�����LV�ORFDWHG�LQ�IUDPHV�ZLWK�DQ�5+�ILHOG�DV�PD\�EH�YLHZHG�LQ�WKH�PXOWL�
SURWRFRO�YLHZ�RI�WKH�FDSWXUH�EXIIHU�

�����DV�YLHZHG�LQ�WKH�5+�ILHOG�RI�WKH�61$�IUDPH



�����½��,%0�3URWRFROV

61$�7+�61$�7+�

61$�7+���LV�WKH�),'���KHDGHU�

7KH�IRUPDW�RI�WKH�SDFNHW�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

4 6 7 8 bits

FID5 0101 MPF R EFI

Reserved

SNF (2 bytes)

SA (8 bytes)

),'���KHDGHU�VWUXFWXUH

),'��),'��

7KH�YDOXH�RI�WKLV�ILHOG�LV������

03)03)

0DSSLQJ�ILHOG�

55

5HVHUYHG�ELW�

(),(),

([SHGLWHG�IORZ�LQGLFDWRU����ELW��

61)61)

6HTXHQFH�QXPEHU�ILHOG�

6$6$

6HVVLRQ�DGGUHVV�



+35�$331��¾�����

+35�$331+35�$331

+35�QHWZRUN�LV�DQ�H[WHQVLRQ�RI�WKH�61$�QHWZRUN��+35��+LJK
3HUIRUPDQFH�5RXWLQJ��LV�DQ�H[WHQVLRQ�RI�WKH�EDVH�$331�WKDW�SURYLGHV�VRPH
NH\�DGYDQFHPHQWV��7KHVH�QHZ�IXQFWLRQV�LQFOXGH�

• 1RQ�GLVUXSWLYH�SDWK�VZLWFKLQJ�

• %HWWHU�XWLOL]DWLRQ�RI�KLJK�VSHHG�FRPPXQLFDWLRQ�SDWKV�

• $Q�DGYDQFHG�FRQJHVWLRQ�FRQWURO�PHWKRGRORJ\�

• $GGLWLRQDO�IXQFWLRQDOLW\�SURYLGHG�E\�WZR�QHZ�FRPSRQHQWV��5DSLG
7UDQVSRUW�3URWRFRO��573��DQG�$XWRPDWLF�1HWZRUN�5RXWLQJ��$15��
7KHVH�FRPSRQHQWV�SURYLGH�WKH�DGGHG�IXQFWLRQDOLW\�H[KLELWHG�E\�+35
QRGHV�
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1+'51+'5

7KH�SDFNHW�WUDQVSRUWHG�DORQJ�DQ�573�FRQQHFWLRQ�KDV�D�VSHFLILF�IRUPDW��,W
FRQVLVWV�RI���FRPSRQHQWV��1+'5��7+'5�DQG�GDWD��7KH�1HWZRUN�/D\HU
+HDGHU��1+'5��EHJLQV�WKH�IUDPH�XVHG�E\�573��5DSLG�7UDQVSRUW�3URWRFRO�
QRGHV��,W�SURYLGHV�DGGUHVVLQJ�IRU�WKH�SDFNHW�DV�LW�WUDQVYHUVHV�WKH�+35
QHWZRUN��7KH�FRPSRQHQWV�RI�WKLV�KHDGHU�LQFOXGH�WKH�WUDQVPLVVLRQ�SULRULW\
DQG�WKH�$15��$XWRPDWLF�1HWZRUN�5RXWLQJ��ODEHOV��1+'5�FRQVLVWV�RI
VRPH�LQGLFDWRUV�WKDW�LGHQWLI\�WKH�SDFNHW�DV�D�QHWZRUN�OD\HU�SDFNHW�

7KH�IRUPDW�RI�WKH�KHDGHU�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

1 2 3 4 bits

SM TPF

TPF Function type

Function type TSP Slowdown1 Slowdown2

ANR / function routing field (1 or 2 bytes)

1+'5�KHDGHU�VWUXFWXUH

6060

6ZLWFKLQJ�PRGH�PD\�KDYH�WKH�IROORZLQJ�YDOXHV�
� )XQFWLRQ�URXWLQJ�
� $XWRPDWLF�QHWZRUN�URXWLQJ�

73)73)

7UDQVPLVVLRQ�SULRULW\�ILHOG�PD\�KDYH�WKH�IROORZLQJ�YDOXHV�
� /RZ��/��
� 0HGLXP��0��
� +LJK��+��
� 1HWZRUN��1��

)XQFWLRQ�W\SH��IRU�VZLWFKLQJ�PRGH���)XQFWLRQ�W\SH��IRU�VZLWFKLQJ�PRGH���

)XQFWLRQ�W\SH�RI���LQGLFDWHV�ORJLFDO�GDWD�OLQN�FRQWURO�

763763

7LPH�VHQVLWLYH�SDFNHW�LQGLFDWRU�



1+'5��¾�����

6ORZGRZQ���DQG��

7KLV�ILHOG�LQGLFDWHV�ZKHQ�HYHU�D�PLQRU��VORZGRZQ����RU�VLJQLILFDQW
�VORZGRZQ����FRQJHVWLRQ�FRQGLWLRQ�H[LVWV��3RVVLEOH�YDOXHV�DUH�
� 'RHV�QRW�H[LVW�
� ([LVWV�

$15�URXWLQJ�ILHOG��IRU�60� ���

$�VWULQJ�RI�$15�ODEHOV���RU���E\WHV�ORQJ��7KH�VWULQJ�HQGV�ZLWK��[))�

)XQFWLRQ�URXWLQJ�ILHOG��IRU�60� ���

$���E\WH�IXQFWLRQ�URXWLQJ�DGGUHVV��)5$��IROORZHG�E\�WKH�YDOXH��[))�



�����½��,%0�3URWRFROV

7+'57+'5

7+'5�LV�WKH�573�7UDQVSRUW�KHDGHU��,W�LV�XVHG�E\�WKH�573�HQGSRLQWV�WR
SURYLGH�FRUUHFW�SURFHVVLQJ�RI�WKH�SDFNHW��,W�LV�XVHG�IRU�FRPPXQLFDWLRQ
EHWZHHQ�WKH�HQGSRLQWV�DQG�WR�LGHQWLI\�WKH�573�FRQQHFWLRQ�

7KH�IRUPDW�RI�WKH�KHDGHU�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

TCID assignor
(7 bytes)

Connection setup
(1 bit)

Start-of-message indicator (1 bit)

End-of-message indicator (1 bit)

Status requested indicator (1 bit)

Respond ASAP indicator (1 bit)

Retry indicator (1 bit)

Last message indicator (1 bit)

Connection qualifier field indicator (2 bits)

Optional segments present indicator (1 bit)

Data offset
(2 bytes)

Data length
(2 bytes)

Byte sequence number
(4 bytes)

Control vector 05

Optional segments

7+'5�KHDGHU�VWUXFWXUH

7&,'�DVVLJQRU7&,'�DVVLJQRU

7UDQVSRUW�FRQQHFWLRQ�LGHQWLILHU��7KHUH�DUH���SRVVLEOH�YDOXHV�
� 7&,'�ZDV�DVVLJQHG�E\�WKH�UHFHLYLQJ�573�SDUWQHU�
� 7&,'�ZDV�DVVLJQHG�E\�WKH�VHQGLQJ�573�SDUWQHU�

&RQQHFWLRQ�VHWXS&RQQHFWLRQ�VHWXS

� 3UHVHQWHG�
� 1RW�SUHVHQWHG�



7+'5��¾�����

6WDUW�RI�PHVVDJH�LQGLFDWRU

� 1RW�VWDUW�RI�PHVVDJH�
� 6WDUW�RI�PHVVDJH�

(QG�RI�PHVVDJH�LQGLFDWRU

� 1RW�HQG�RI�PHVVDJH�
� (QG�RI�PHVVDJH�

6WDWXV�UHTXHVWHG�LQGLFDWRU

� 5HFHLYHU�QHHG�QRW�UHSO\�ZLWK�D�VWDWXV�VHJPHQW�
� 5HFHLYHU�PXVW�UHSO\�ZLWK�D�VWDWXV�VHJPHQW�

5HVSRQG�$6$3�LQGLFDWRU

� 6HQGHU�ZLOO�UHWUDQVPLW�UHSO\�$6$3�

5HWU\�LQGLFDWRU

� 6HQGHU�ZLOO�UHWUDQVPLW�WKLV�SDFNHW�

&RQQHFWLRQ�TXDOLILHU�ILHOG�LQGLFDWRU

� 1RQH�SUHVHQWHG�
� 2ULJLQDWRU�

2SWLRQDO�VHJPHQWV�SUHVHQW�LQGLFDWRU

� 1RW�SUHVHQWHG�
� 3UHVHQWHG�

%\WH�VHTXHQFH�QXPEHU

6HTXHQFH�QXPEHU�RI�WKH�ILUVW�E\WH�RI�WKH�GDWD�ILHOG�

2SWLRQDO�VHJPHQWV

,I�SUHVHQW�WKH�RSWLRQDO�VHJPHQW�FDQ�FRQWDLQ�RQH�RU�PRUH�RI�WKH�IROORZLQJ
VHJPHQWV�
�[�( 6WDWXV�VHJPHQW�
�[�' &RQQHFWLRQ�6HWXS�VHJPHQW�
�[�� &RQQHFWLRQ�,GHQWLILHU�([FKDQJH�VHJPHQW�
�[�� 6ZLWFKLQJ�,QIRUPDWLRQ�VHJPHQW�
�[�� $GDSWLYH�5DWH�%DVHG�VHJPHQW�
�[�� &RQQHFWLRQ�)DXOW�VHJPHQW�
�[�) &OLHQW�2XW�RI�EDQG�%LWV�VHJPHQW�



�����½��,%0�3URWRFROV

7KH�VWUXFWXUH�RI�HDFK�VHJPHQW�LV�DV�IROORZV�
%\WH &RQWHQW

� 6HJPHQW�OHQJWK���
� 6HJPHQW�W\SH�
� 6HJPHQW�GDWD�

(DFK�VHJPHQW�PD\�LQFOXGH�FRQWURO�YHFWRUV��6XSSRUWHG�FRQWURO�YHFWRUV�DUH�
�[�� 1RGH�LGHQWLILHU�&RQWURO�9HFWRU�
�[�� 1HWZRUN�,'�&RQWURO�9HFWRU�
�[�� 1HWZRUN�$GGUHVV�&RQWURO�9HFWRU�
�[�� &URVV�'RPDLQ�5HVRXUFH�0DQDJHU�&RQWURO�9HFWRU�
�[�� $FWLYDWLRQ�5HTXHVW�5HVSRQVH�6HTXHQFH�,GHQWLILHU�&RQWURO�9HFWRU�
�[�( 1HWZRUN�1DPH�&RQWURO�9HFWRU�
�[�� 3URGXFW�6HW�,'�&RQWURO�9HFWRU�
�[�� *DWHZD\�6XSSRUW�&DSDELOLW\�&RQWURO�9HFWRU�
�[�� 1HWZRUN�4XDOLILHG�$GGUHVV�3DLU�&RQWURO�9HFWRU�
�[�� 66&3�1DPH�&RQWURO�9HFWRU�
�[�� ;,'�1HJRWLDWLRQ�(UURU�&RQWURO�9HFWRU�
�[�� 1&(�,GHQWLILHU�&RQWURO�9HFWRU�
�[�� 7RSLF�,GHQWLILHU�&RQWURO�9HFWRU�
�[�� 6KRUW�+ROG�0RGH�&RQWURO�9HFWRU�
�[�� 1&(�,QVWDQW�,GHQWLILHU�
�[�� 7*�'HVFULSWRU�&RQWURO�9HFWRU�
�[�� )XOO\�TXDOLILHG�3&,'�&RQWURO�9HFWRU�
�[�� +35�&DSDELOLWLHV�&RQWURO�9HFWRU�
�[�� $15�3DWK�&RQWURO�9HFWRU�
�[)( &RQWURO�9HFWRU�.H\V�1RW�5HFRJQL]HG�&RQWURO�9HFWRU�



'/6Z��¾�����

'/6Z'/6Z

,(7)�5)&������KWWS���ZZZ�FLV�RKLR�VWDWH�HGX�KWELQ�UIF�UIF�����KWPO
5)&������KWWS���ZZZ�FLV�RKLR�VWDWH�HGX�KWELQ�UIF�UIF�����KWPO
5)&������KWWS���ZZZ�FLV�RKLR�VWDWH�HGX�KWELQ�UIF�UIF�����KWPO

'DWD�/LQN�6ZLWFKLQJ��'/6Z��LV�D�IRUZDUGLQJ�PHFKDQLVP�IRU�WKH�,%0�61$
�6\VWHPV�1HWZRUN�$UFKLWHFWXUH��DQG�,%0�1HW%,26��1HWZRUN�%DVLF�,QSXW
2XWSXW�6HUYLFHV��SURWRFROV��2YHU�,3�QHWZRUNV��'/6Z�GRHV�QRW�SURYLGH�IXOO
URXWLQJ��EXW�LQVWHDG�SURYLGHV�VZLWFKLQJ�DW�WKH�61$�'DWD�/LQN�OD\HU��L�H��
OD\HU���LQ�WKH�61$�DUFKLWHFWXUH��DQG�HQFDSVXODWLRQ�LQ�7&3�,3�IRU�WUDQVSRUW
RYHU�WKH�,QWHUQHW�

$�'DWD�/LQN�6ZLWFK��DEEUHYLDWHG�DOVR�DV�'/6Z��FDQ�VXSSRUW�61$��3K\VLFDO
8QLW��38�����38�����DQG�38����V\VWHPV�DQG�RSWLRQDOO\�1HW%,26�V\VWHPV
DWWDFKHG�WR�,(((�������FRPSOLDQW�/RFDO�$UHD�1HWZRUNV��DV�ZHOO�DV�61$
�38����SULPDU\�RU�VHFRQGDU\��DQG�38�����V\VWHPV�DWWDFKHG�WR�,%0
6\QFKURQRXV�'DWD�/LQN�&RQWURO��6'/&��OLQNV��)RU�WKH�ODWWHU�FDVH��WKH�6'/&
DWWDFKHG�V\VWHPV�DUH�SURYLGHG�ZLWK�D�/$1�DSSHDUDQFH�ZLWKLQ�WKH�'DWD�/LQN
6ZLWFK��HDFK�6'/&�38�LV�SUHVHQWHG�WR�WKH�663�SURWRFRO�DV�D�XQLTXH
0$&�6$3�DGGUHVV�SDLU���)RU�7RNHQ�5LQJ�/$1�DWWDFKHG�V\VWHPV��WKH�'DWD
/LQN�6ZLWFK�DSSHDUV�DV�D�VRXUFH�URXWLQJ�EULGJH��7RNHQ�5LQJ�5HPRWH�V\VWHPV
WKDW�DUH�DFFHVVHG�WKURXJK�WKH�'DWD�/LQN�6ZLWFK�DSSHDU�DV�V\VWHPV�DWWDFKHG
WR�DQ�DGMDFHQW�ULQJ��7KLV�ULQJ�LV�D�YLUWXDO�ULQJ�WKDW�LV�PDQLIHVWHG�ZLWKLQ�HDFK
'DWD�/LQN�6ZLWFK�

7KHUH�DUH�WZR�PHVVDJH�KHDGHU�IRUPDWV�H[FKDQJHG�EHWZHHQ�GDWD�OLQN
VZLWFKHV��&RQWURO�DQG�,QIRUPDWLRQ��7KHVH�WZR�PHVVDJH�IRUPDWV�DUH�DV
IROORZV�

8 16 Octets

Version number Header length (=16) 0-1

Message length 2-3

Remote data link correlator 4-7

Remote DLC port ID 8-11

Reserved field 12-13

Message type Flow control byte 14-15

'/6Z�LQIRUPDWLRQ�PHVVDJH�VWUXFWXUH



�����½��,%0�3URWRFROV

8 16 Octets

Version number Header length (=72) 0-1

Message length 2-3

Remote data link correlator 4-7

Remote DLC port ID 8-11

Reserved field 12-13

Message type Flow control byte 14-15

Protocol ID Header number 16-17

Reserved 18-19

Largest frame size SSP flags 20-21

Circuit priority Message type 22-23

Target MAC address 24-29

Origin MAC address 30-35

Origin link SAP Target link SAP 36-37

Frame direction Reserved 38-39

Reserved 40-41

DLC header length 42-43

Origin DLC port ID 44-47

Origin data link correlator 48-51

Origin data link correlator 52-55

Origin transport ID 56-59

Target DLC port ID 60-63

Target data link correlator 64-67

Target Transport ID 68-69

Reserved 70-71

'/6Z�FRQWURO�PHVVDJH�VWUXFWXUH

9HUVLRQ�QXPEHU

6HW�WR��[����$6&,,����WR�LQGLFDWH�'/6Z�YHUVLRQ���

+HDGHU�OHQJWK

6HW�WR��[���IRU�FRQWURO�PHVVDJHV�DQG��[���IRU�LQIRUPDWLRQ�DQG�,QGHSHQGHQW
)ORZ�&RQWURO�PHVVDJHV�

0HVVDJH�OHQJWK

6SHFLILHV�WKH�QXPEHU�RI�E\WHV�ZLWKLQ�WKH�GDWD�ILHOG�IROORZLQJ�WKH�KHDGHU�



'/6Z��¾�����

5HPRWH�GDWD�OLQN�FRUUHODWRU���UHPRWH�'/&�SRUW�,'

7KH�FRQWHQWV�RI�WKH�'/&�DQG�'/&�3RUW�,'�KDYH�ORFDO�VLJQLILFDQFH�RQO\�
7KH�YDOXHV�UHFHLYHG�IURP�D�SDUWQHU�'/6Z�PXVW�QRW�EH�LQWHUSUHWHG�E\�WKH
'/6Z�WKDW�UHFHLYHV�WKHP�DQG�VKRXOG�EH�HFKRHG�DV�LV�WR�D�SDUWQHU�'/6Z�LQ
VXEVHTXHQW�PHVVDJHV�

0HVVDJH�W\SH

7KH�IROORZLQJ�PHVVDJH�W\SHV�DUH�DYDLODEOH�
&$185($&+BH[ &DQ�8�5HDFK�6WDWLRQ�H[SORUHU
&$185($&+BFV &DQ�8�5HDFK�6WDWLRQ�FLUFXLW�VWDUW
,&$15($&+BH[ ,�&DQ�5HDFK�6WDWLRQ�H[SORUHU
,&$15($&+BFV ,�&DQ�5HDFK�6WDWLRQ�FLUFXLW�VWDUW
5($&+B$&. 5HDFK�$FNQRZOHGJPHQW
'*50)5$0( 'DWDJUDP�)UDPH
;,')5$0( ;,'�)UDPH
&217$&7 &RQWDFW�5HPRWH�6WDWLRQ
&217$&7(' 5HPRWH�6WDWLRQ�&RQWDFWHG
5(67$57B'/ 5HVWDUW�'DWD�/LQN
'/B5(67$57(' 'DWD�/LQN�5HVWDUWHG
(17(5B%86< (QWHU�%XV\
(;,7B%86< ([LW�%XV\
,1)2)5$0( ,QIRUPDWLRQ��,��)UDPH
+$/7B'/ +DOW�'DWD�/LQN
'/B+$/7(' 'DWD�/LQN�+DOWHG
1(7%,26B14BH[ 1(7%,26�1DPH�4XHU\�H[SORUHU
1(7%,26B14BFV 1(7%,26�1DPH�4XHU\�FLUFXLW�VHWXS
1(7%,26B15BH[ 1(7%,26�1DPH�5HFRJQL]HG�H[SORUHU
1(7%,26B15BFV 1(7%,26�1DPH�5HFRJ�FLUFXLW�VHWXS
'$7$)5$0( 'DWD�)UDPH
+$/7B'/B12$&. +DOW�'DWD�/LQN�ZLWK�QR�$FN
1(7%,26B$14 1(7%,26�$GG�1DPH�4XHU\
1(7%,26B$15 1(7%,26�$GG�1DPH�5HVSRQVH
.((3$/,9( 7UDQVSRUW�.HHSDOLYH�0HVVDJH
&$3B(;&+$1*( &DSDELOLWLHV�([FKDQJH
,)&0 ,QGHSHQGHQW�)ORZ�&RQWURO�0HVVDJH
7(67B&,5&8,7B5(4 7HVW�&LUFXLW�5HTXHVW
7(67B&,5&8,7B563 7HVW�&LUFXLW�5HVSRQVH
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)ORZ�FRQWURO�E\WH

)RUPDW�RI�WKH�IORZ�FRQWURO�LV�DV�IROORZV�

FCI FCA reserved FCO

)ORZ�FRQWURO�IRUPDW

)&, )ORZ�FRQWURO�LQGLFDWRU\�
)&$ )ORZ�FRQWURO�DFN�
)&2 )ORZ�FRQWURO�RSHUDWRU�ELWV�

3URWRFRO�,'

6HW�WR��[����LQGLFDWLQJ�D�GHFLPDO�YDOXH�RI�����

+HDGHU�QXPEHU

6HW�WR��[����LQGLFDWLQJ�D�YDOXH�RI�RQH�

/DUJHVW�IUDPH�VL]H

&DUULHV�WKH�ODUJHVW�IUDPH�VL]H�ELWV�DFURVV�WKH�'/6Z�FRQQHFWLRQ�WR�HQVXUH
WKDW�WKH�WZR�HQG�VWDWLRQV�DOZD\V�QHJRWLDWH�D�IUDPH�VL]H�WR�EH�XVHG�RQ�D
FLUFXLW�WKDW�GRHV�QRW�UHTXLUH�WKH�RULJLQ�DQG�WDUJHW�'/6Z�SDUWQHUV�WR�UH�
VHJPHQW�IUDPHV�

663�IODJV

&RQWDLQ�DGGLWLRQDO�LQIRUPDWLRQ�UHODWHG�WR�WKH�663�PHVVDJH�

&LUFXLW�SULRULW\

&LUFXLW�SULRULW\�LV�RQO\�YDOLG�IRU�&$185($&+BFV��,&$15($&+BFV��DQG
5($&+B$&.�IUDPHV�

8 3

reserved CP

&LUFXLW�SULRULW\�IRUPDW

7KH�YDOXH�RI�WKH�&LUFXLW�3ULRULW\�ELWV��&3��FDQ�EH�DV�IROORZV�
��� 8QVXSSRUWHG��PHDQLQJ�WKDW�WKH�'DWD�/LQN�6ZLWFK�WKDW�RULJLQDWHV�WKH

FLUFXLW�GRHV�QRW�LPSOHPHQW�SULRULW\�
��� /RZ�3ULRULW\�
��� 0HGLXP�3ULRULW\�
��� +LJK�3ULRULW\�
��� +LJKHVW�3ULRULW\�
����WR�����DUH�UHVHUYHG�IRU�IXWXUH�XVH�



'/6Z��¾�����

7DUJHW�2ULJLQ�0$&�DGGUHVV

2ULJLQ�7DUJHW�OLQN�6$3

(DFK�DWWDFKPHQW�DGGUHVV�LV�UHSUHVHQWHG�E\�WKH�FRQFDWHQDWLRQ�RI�WKH�0$&
DGGUHVV����E\WHV��DQG�WKH�//&�DGGUHVV����E\WH���(DFK�DWWDFKPHQW�DGGUHVV�LV
FODVVLILHG�DV�HLWKHU�7DUJHW��LQ�WKH�FRQWH[W�RI�WKH�GHVWLQDWLRQ�0$&�6$3
DGGUHVVHV�RI�DQ�H[SORUHU�IUDPH�VHQW�LQ�WKH�ILUVW�IUDPH�XVHG�WR�HVWDEOLVK�D
FLUFXLW��RU�2ULJLQ��LQ�WKH�FRQWH[W�RI�WKH�VRXUFH�0$&�6$3�DGGUHVVHV��$OO
0$&�DGGUHVVHV�DUH�H[SUHVVHG�LQ�QRQ�FDQRQLFDO��7RNHQ�5LQJ��IRUPDW�

)UDPH�GLUHFWLRQ

6HW�WR��[���IRU�IUDPHV�VHQW�IURP�WKH�RULJLQ�'/6Z�WR�WKH�WDUJHW�'/6Z��DQG
LV�VHW�WR��[���IRU�IUDPHV�VHQW�IURP�WKH�WDUJHW�'/6Z�WR�WKH�RULJLQ�'/6Z�

'/&�KHDGHU�OHQJWK

6HW�WR�]HUR�IRU�61$�DQG�LV�VHW�WR��[���IRU�1HW%,26�GDWDJUDPV��LQGLFDWLQJ�D
OHQJWK�RI����E\WHV��7KLV�LQFOXGHV�WKH�$FFHVV�&RQWURO��$&��ILHOG��WKH�)UDPH
&RQWURO��)&��ILHOG��'HVWLQDWLRQ�0$&�$GGUHVV��'$���WKH�6RXUFH�0$&
$GGUHVV��6$���WKH�5RXWLQJ�,QIRUPDWLRQ��5,��ILHOG��SDGGHG�WR����E\WHV���WKH
'HVWLQDWLRQ�OLQN�6$3��'6$3���WKH�6RXUFH�OLQN�6$3��66$3���DQG�WKH�//&
FRQWURO�ILHOG��8,��

2ULJLQ�7DUJHW�'/&�SRUW�,'

2ULJLQ�7DUJHW�GDWD�OLQN�FRUUHODWRU

$Q�HQG�WR�HQG�FLUFXLW�LV�LGHQWLILHG�E\�D�SDLU�RI�&LUFXLW�,'V��$�&LUFXLW�,'�LV�D
���ELW�QXPEHU�WKDW�LGHQWLILHV�WKH�'/&�FLUFXLW�ZLWKLQ�D�VLQJOH�'/6Z��,W
FRQVLVWV�RI�D�'/&�3RUW�,'����E\WHV���DQG�D�'DWD�/LQN�&RUUHODWRU����E\WHV��
7KH�&LUFXLW�,'�PXVW�EH�XQLTXH�LQ�D�VLQJOH�'/6Z�DQG�LV�DVVLJQHG�ORFDOO\��7KH
SDLU�RI�&LUFXLW�,'V�DORQJ�ZLWK�WKH�'DWD�/LQN�,'V���XQLTXHO\�LGHQWLI\�D�VLQJOH
HQG�WR�HQG�FLUFXLW��(DFK�'/6Z�PXVW�NHHS�D�WDEOH�RI�WKHVH�&LUFXLW�,'�SDLUV�
RQH�IRU�WKH�ORFDO�HQG�RI�WKH�FLUFXLW�DQG�WKH�RWKHU�IRU�WKH�UHPRWH�HQG�RI�WKH
FLUFXLW��,Q�RUGHU�WR�LGHQWLI\�ZKLFK�'DWD�/LQN�6ZLWFK�RULJLQDWHG�WKH
HVWDEOLVKPHQW�RI�D�FLUFXLW��WKH�WHUPV��2ULJLQ�'/6Z�DQG�7DUJHW�'/6Z��DUH
XVHG�

2ULJLQ�7DUJHW�WUDQVSRUW�,'

8VHG�WR�LGHQWLI\�WKH�LQGLYLGXDO�7&3�,3�SRUW�RQ�D�'DWD�/LQN�6ZLWFK��7KH
YDOXHV�KDYH�RQO\�ORFDO�VLJQLILFDQFH��+RZHYHU��HDFK�'DWD�/LQN�6ZLWFK�LV
UHTXLUHG�WR�UHIOHFW�WKH�YDOXHV�FRQWDLQHG�LQ�WKHVH�WZR�ILHOGV��DORQJ�ZLWK�WKH
DVVRFLDWHG�YDOXHV�IRU�'/&�3RUW�,'�DQG�WKH�'DWD�/LQN�&RUUHODWRU��ZKHQ
UHWXUQLQJ�D�PHVVDJH�WR�WKH�RWKHU�'DWD�/LQN�6ZLWFK�
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'/6Z�GHFRGH
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61$�7HUPLQRORJ\61$�7HUPLQRORJ\

6\VWHPV�1HWZRUN�$UFKLWHFWXUH��61$�6\VWHPV�1HWZRUN�$UFKLWHFWXUH��61$�

7KH�GHVFULSWLRQ�RI�WKH�ORJLFDO�VWUXFWXUH��IRUPDWV��SURWRFROV�DQG�RSHUDWLRQDO
VHTXHQFHV�IRU�WUDQVPLWWLQJ�LQIRUPDWLRQ�XQLWV�DQG�FRQWUROOLQJ�WKH
FRQILJXUDWLRQ�DQG�RSHUDWLRQ�RI�QHWZRUNV�

1HWZRUN�$GGUHVVDEOH�8QLW��1$81HWZRUN�$GGUHVVDEOH�8QLW��1$8��

$�ORJLFDO�XQLW��SK\VLFDO�XQLW�RU�V\VWHP�VHUYLFHV�FRQWURO�SRLQW�ZKLFK�LV�WKH
RULJLQ�RU�WKH�GHVWLQDWLRQ�RI�LQIRUPDWLRQ�WUDQVPLWWHG�E\�WKH�SDWK�FRQWURO
QHWZRUN��(DFK�1$8�KDV�D�QHWZRUN�DGGUHVV�WKDW�UHSUHVHQWV�LW�WR�WKH�SDWK
FRQWURO�QHWZRUN�

/RJLFDO�8QLW��/8/RJLFDO�8QLW��/8��

$�SRUW�WKURXJK�ZKLFK�HQG�XVHUV�DFFHVV�WKH�61$�QHWZRUN�LQ�RUGHU�WR
FRPPXQLFDWH�ZLWK�RWKHU�HQG�XVHUV�DQG�WKH�IXQFWLRQV�SURYLGHG�E\�V\VWHP
VHUYLFHV�FRQWURO�SRLQWV��66&3V���$Q�/8�FDQ�VXSSRUW�DW�OHDVW�WZR�VHVVLRQV
�RQH�ZLWK�DQ�66&3�DQG�RQH�ZLWK�DQRWKHU�/8��DQG�PD\�EH�FDSDEOH�RI
VXSSRUWLQJ�PDQ\�VHVVLRQV�ZLWK�RWKHU�ORJLFDO�XQLWV�

3K\VLFDO�8QLW��383K\VLFDO�8QLW��38��

2QH�RI�WKH�WKUHH�W\SHV�RI�QHWZRUN�DGGUHVVDEOH�XQLWV��1$8V���(DFK�QRGH�RI
DQ�61$�QHWZRUN�FRQWDLQV�D�SK\VLFDO�XQLW��38��WKDW�PDQDJHV�DQG�PRQLWRUV
WKH�UHVRXUFHV��VXFK�DV�DWWDFKHG�OLQNV��RI�D�QRGH��DV�UHTXHVWHG�E\�D�V\VWHP
VHUYLFHV�FRQWURO�SRLQW��66&3��YLD�DQ�66&3�38�VHVVLRQ��$Q�66&3�DFWLYDWHV�D
VHVVLRQ�ZLWK�WKH�38�LQ�RUGHU�WR�LQGLUHFWO\�PDQDJH�UHVRXUFHV�RI�WKH�QRGH
VXFK�DV�DWWDFKHG�OLQNV�WKURXJK�WKH�38�

6\VWHP�6HUYLFHV�&RQWURO�3RLQW��66&36\VWHP�6HUYLFHV�&RQWURO�3RLQW��66&3��

$�IRFDO�SRLQW�ZLWKLQ�DQ�61$�QHWZRUN�IRU�PDQDJLQJ�WKH�FRQILJXUDWLRQ�
FRRUGLQDWLQJ�QHWZRUN�RSHUDWRU�SUREOHP�GHWHUPLQDWLRQ�UHTXHVWV�DQG
SURYLGLQJ�GLUHFWRU\�VXSSRUW�DQG�RWKHU�VHVVLRQ�VHUYLFHV�IRU�QHWZRUN�HQG
XVHUV��0XOWLSOH�66&3V��FRRSHUDWLQJ�DV�SHHUV��FDQ�GLYLGH�WKH�QHWZRUN�LQWR
GRPDLQV�RI�FRQWURO��ZLWK�HDFK�66&3�KDYLQJ�D�KLHUDUFKLFDO�FRQWURO
UHODWLRQVKLS�WR�WKH�SK\VLFDO�DQG�ORJLFDO�XQLWV�ZLWKLQ�LWV�GRPDLQ�

%UDFNHW%UDFNHW

2QH�RU�PRUH�FKDLQV�RI�UHTXHVW�XQLWV��58V��DQG�WKHLU�UHVSRQVHV�WKDW�DUH
H[FKDQJHG�EHWZHHQ�WKH�WZR�/8�/8�KDOI�VHVVLRQV�DQG�WKDW�UHSUHVHQW�D
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WUDQVDFWLRQ�EHWZHHQ�WKHP��$�EUDFNHW�PXVW�EH�FRPSOHWHG�EHIRUH�DQRWKHU
EUDFNHW�FDQ�EH�VWDUWHG�

'DWD�/LQN�&RQWURO��'/&��/D\HU

7KH�OD\HU�WKDW�FRQVLVWV�RI�WKH�OLQN�VWDWLRQV�WKDW�VFKHGXOH�GDWD�WUDQVIHU�RYHU�D
OLQN�EHWZHHQ�WZR�QRGHV�DQG�SHUIRUP�HUURU�FRQWURO�IRU�WKH�OLQN�

1RUPDO�)ORZ

$�GDWD�IORZ�GHVLJQDWHG�LQ�WKH�WUDQVPLVVLRQ�KHDGHU��7+��WKDW�LV�XVHG
SULPDULO\�WR�FDUU\�HQG�XVHU�GDWD��7KH�UDWH�DW�ZKLFK�UHTXHVWV�IORZ�RQ�WKH
QRUPDO�IORZ�FDQ�EH�UHJXODWHG�E\�VHVVLRQ�OHYHO�SDFLQJ��1RUPDO�DQG�H[SHGLWHG
IORZV�PRYH�LQ�ERWK�WKH�SULPDU\�WR�VHFRQGDU\�DQG�VHFRQGDU\�WR�SULPDU\
GLUHFWLRQV�

([SHGLWHG�)ORZ

$�GDWD�IORZ�GHVLJQDWHG�LQ�WKH�WUDQVPLVVLRQ�KHDGHU��7+��WKDW�LV�XVHG�WR�FDUU\
QHWZRUN�FRQWURO��VHVVLRQ�FRQWURO�DQG�YDULRXV�GDWD�IORZ�FRQWURO
UHTXHVW�UHVSRQVH�XQLWV��58V���7KH�H[SHGLWHG�IORZ�LV�VHSDUDWH�IURP�WKH
QRUPDO�IORZ��ZKLFK�FDUULHV�SULPDU\�HQG�XVHU�GDWD��DQG�FDQ�EH�XVHG�IRU
FRPPDQGV�WKDW�DIIHFW�WKH�QRUPDO�IORZ�

([SOLFLW�5RXWH��(5�

7KH�SDWK�FRQWURO�QHWZRUN�HOHPHQWV��LQFOXGLQJ�D�VSHFLILF�VHW�RI�RQH�RU�PRUH
WUDQVPLVVLRQ�JURXSV��WKDW�FRQQHFW�WZR�VXEDUHD�QRGHV��$Q�H[SOLFLW�URXWH�LV
LGHQWLILHG�E\�DQ�RULJLQ�VXEDUHD�DGGUHVV��D�GHVWLQDWLRQ�VXEDUHD�DGGUHVV��DQ
H[SOLFLW�URXWH�QXPEHU�DQG�D�UHYHUVH�H[SOLFLW�URXWH�QXPEHU�

/8�7\SH����

/8�����LV�D�SDUWLFXODU�W\SH�RI�61$�ORJLFDO�XQLW��,W�XVHV�61$�GHILQHG
LQWHUSURJUDP�FRPPXQLFDWLRQ�SURWRFROV�DQG�LV�DOVR�UHIHUUHG�WR�DV�$GYDQFHG
3URJUDP�WR�3URJUDP�&RPPXQLFDWLRQ��$33&��

1HWZRUN�6HUYLFHV��16��+HDGHU

$���E\WH�ILHOG�LQ�DQ�)0'�UHTXHVW�UHVSRQVH�XQLW��58��IORZLQJ�LQ�DQ�66&3�
/8��66&3�38�RU�66&3�66&3�VHVVLRQ��7KH�QHWZRUN�VHUYLFHV�KHDGHU�LV�XVHG
SULPDULO\�WR�LGHQWLI\�WKH�QHWZRUN�VHUYLFHV�FDWHJRU\�RI�WKH�58�DQG�WKH
SDUWLFXODU�UHTXHVW�FRGH�ZLWKLQ�D�FDWHJRU\�

1RGH�7\SH

$�GHVLJQDWLRQ�RI�QRGH�DFFRUGLQJ�WR�WKH�SURWRFROV�LW�VXSSRUWV�DQG�WKH
QHWZRUN�DGGUHVVDEOH�XQLWV��1$8V��WKDW�LW�FDQ�FRQWDLQ��)LYH�W\SHV�DUH
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GHILQHG�����������������DQG����1RGH�W\SHV��������DQG�����DUH�SHULSKHUDO�QRGHV
DQG�W\SHV���DQG���DUH�VXEDUHD�QRGHV�

38�7\SH����7��

$�QHWZRUN�QRGH�WKDW�FDQ�DWWDFK�WR�DQ�61$�QHWZRUN�DV�D�SHULSKHUDO�QRGH�

38�7\SH������7����

$�QHWZRUN�QRGH�WKDW�FDQ�DWWDFK�WR�DQ�61$�QHWZRUN�DV�D�SHULSKHUDO�QRGH
XVLQJ�WKH�VDPH�SURWRFROV�DV�W\SH�����QRGHV��W\SH�����QRGHV�FDQ�EH�GLUHFWO\
DWWDFKHG�WR�RQH�DQRWKHU�XVLQJ�61$�ORZ�HQWU\�QHWZRUNLQJ�

38�7\SH����7��

$�QHWZRUN�QRGH�FRQWDLQLQJ�DQ�1&3�DQG�WKDW�LV�D�VXEDUHD�QRGH�ZLWKLQ�DQ
61$�QHWZRUN�

38�7\SH����7��

$�QHWZRUN�QRGH�FRQWDLQLQJ�97$0�DQG�WKDW�LV�D�VXEDUHD�QRGH�ZLWKLQ�DQ
61$�QHWZRUN�

58�&KDLQ

$�VHW�RI�UHODWHG�UHTXHVW�UHVSRQVH�XQLWV��58V��WKDW�DUH�FRQVHFXWLYHO\
WUDQVPLWWHG�RQ�D�SDUWLFXODU�QRUPDO�RU�H[SHGLWHG�GDWD�IORZ��7KH�UHTXHVW�58
FKDLQ�LV�WKH�XQLW�RI�UHFRYHU\��LI�RQH�RI�WKH�58V�LQ�WKH�FKDLQ�FDQQRW�EH
SURFHVVHG��WKH�HQWLUH�FKDLQ�LV�GLVFDUGHG��(DFK�58�EHORQJV�WR�RQO\�RQH�FKDLQ�
ZKLFK�KDV�D�EHJLQQLQJ�DQG�DQ�HQG�LQGLFDWHG�YLD�FRQWURO�ELWV�IRU
UHTXHVW�UHVSRQVH�KHDGHUV�ZLWKLQ�WKH�58�FKDLQ��(DFK�58�FKDLQ�FDQ�EH
GHVLJQDWHG�DV�ILUVW�LQ�FKDLQ��),&���ODVW�LQ�FKDLQ��/,&���PLGGOH�LQ�FKDLQ��0,&�
RU�RQO\�LQ�FKDLQ��2,&���5HVSRQVH�XQLWV�DQG�H[SHGLWHG�IORZ�UHTXHVW�XQLWV�DUH
DOZD\V�VHQW�DV�2,&�

6HVVLRQ�&RQWURO��6&�

2QH�RI�WKH�FRPSRQHQWV�RI�WUDQVPLVVLRQ�FRQWURO��6HVVLRQ�FRQWURO�LV�XVHG�WR
SXUJH�GDWD�IORZLQJ�LQ�D�VHVVLRQ�DIWHU�DQ�XQUHFRYHUDEOH�HUURU�RFFXUV��LQ�RUGHU
WR�UHV\QFKURQL]H�WKH�GDWD�IORZ�DIWHU�VXFK�DQ�HUURU�DQG�WR�SHUIRUP
FU\SWRJUDSKLF�YHULILFDWLRQ�

$�UHTXHVW�XQLW��58��FDWHJRU\�XVHG�IRU�UHTXHVWV�DQG�UHVSRQVHV�H[FKDQJHG
EHWZHHQ�WKH�VHVVLRQ�FRQWURO�FRPSRQHQWV�RI�D�VHVVLRQ�DQG�IRU�VHVVLRQ
DFWLYDWLRQ�DQG�GHDFWLYDWLRQ�UHTXHVWV�DQG�UHVSRQVHV�
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66&3�/8�6HVVLRQ

$�VHVVLRQ�EHWZHHQ�D�V\VWHP�VHUYLFHV�FRQWURO�SRLQW��66&3��DQG�D�ORJLFDO�XQLW
�/8���WKH�VHVVLRQ�HQDEOHV�WKH�/8�WR�UHTXHVW�WKH�66&3�WR�KHOS�LQLWLDWH�/8�/8
VHVVLRQV�

66&3�38�6HVVLRQ

$�VHVVLRQ�EHWZHHQ�D�V\VWHP�VHUYLFHV�FRQWURO�SRLQW��66&3��DQG�D�SK\VLFDO
XQLW��38���66&3�38�VHVVLRQV�DOORZ�66&3V�WR�VHQG�UHTXHVWV�WR��DQG�UHFHLYH
VWDWXV�LQIRUPDWLRQ�IURP�LQGLYLGXDO�QRGHV�LQ�RUGHU�WR�FRQWURO�WKH�QHWZRUN
FRQILJXUDWLRQ�

66&3�66&3�6HVVLRQ

$�VHVVLRQ�EHWZHHQ�D�V\VWHP�VHUYLFHV�FRQWURO�SRLQW��66&3��LQ�RQH�GRPDLQ
DQG�WKH�66&3�LQ�DQRWKHU�GRPDLQ��$Q�66&3�66&3�VHVVLRQ�LV�XVHG�WR�LQLWLDWH
DQG�WHUPLQDWH�FURVV�GRPDLQ�/8�/8�VHVVLRQV�

7RNHQ�5LQJ

$�QHWZRUN�ZLWK�D�ULQJ�WRSRORJ\�WKDW�SDVVHV�WRNHQV�IURP�RQH�DWWDFKLQJ
GHYLFH�WR�DQRWKHU�


