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;����LV�WKH�&&,77’V�UHFRPPHQGDWLRQ�IRU�WKH�LQWHUIDFH�EHWZHHQ�D�'7(�DQG
'&(�RYHU�D�3XEOLF�6ZLWFKHG�7HOHSKRQH�1HWZRUN��3671���*HQHUDOO\��;���
FRYHUV�OD\HUV���WR���RI�WKH�,62�FRPPXQLFDWLRQ�PRGHO��EXW�WKH�WHUP�LV�XVHG
KHUH�WR�UHIHU�VSHFLILFDOO\�WR�SDFNHW�OD\HU����;����LV�FDUULHG�ZLWKLQ�WKH
,QIRUPDWLRQ�)LHOG�RI�/$3%�IUDPHV�

7KH�IROORZLQJ�SURWRFROV�DUH�GHVFULEHG�LQ�WKLV�FKDSWHU�

• /$3%�

• ;����

• ;����

• 0/3�

• +'/&�
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7KH�IROORZLQJ�GLDJUDP�VKRZV�;����LQ�UHODWLRQ�WR�WKH�26,�PRGHO�

Application

Presentation

Session

Transport

Network

Data Link

Physical

X.25 X.75

LAPB

MLP

HDLC

;����LQ�UHODWLRQ�WR�WKH�26,�PRGHO



/$3%��¾�����

/$3%/$3%

/$3%�LV�WKH�OD\HU���SURWRFRO�XVHG�WR�FDUU\�;����SDFNHWV��7KH�IRUPDW�RI�D
VWDQGDUG�/$3%�IUDPH�LV�DV�IROORZV�

Flag Address field Control field Information FCS Flag

/$3%�IUDPH�VWUXFWXUH

)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��,Q�/$3%��KRZHYHU��WKLV�ILHOG�KDV�QR�PHDQLQJ�VLQFH�WKH�SURWRFRO
ZRUNV�LQ�D�SRLQW�WR�SRLQW�PRGH�DQG�WKH�'7(�QHWZRUN�DGGUHVV�LV
UHSUHVHQWHG�LQ�WKH�OD\HU���SDFNHWV��7KLV�E\WH�LV�WKHUHIRUH�SXW�WR�D�GLIIHUHQW
XVH��LW�VHSDUDWHV�WKH�OLQN�FRPPDQGV�IURP�WKH�UHVSRQVHV�DQG�FDQ�KDYH�RQO\
WZR�YDOXHV���[���DQG��[�������LGHQWLILHV�IUDPHV�FRQWDLQLQJ�FRPPDQGV�IURP
'7(�WR�'&(�DQG�UHVSRQVHV�WR�WKHVH�FRPPDQGV�IURP�'&(�WR�'7(�����LV
XVHG�IRU�IUDPHV�FRQWDLQLQJ�FRPPDQGV�IURP�'&(�WR�'7(�DQG�IRU
UHVSRQVHV�IURP�'7(�WR�'&(�

&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�

,Q�/$3%��VLQFH�WKHUH�LV�QR�PDVWHU�VODYH�UHODWLRQVKLS��WKH�VHQGHU�XVHV�WKH
3ROO�ELW�WR�LQVLVW�RQ�DQ�LPPHGLDWH�UHVSRQVH��,Q�WKH�UHVSRQVH�IUDPH�WKLV�VDPH
ELW�EHFRPHV�WKH�UHFHLYHUV�)LQDO�ELW��7KH�UHFHLYHU�DOZD\V�WXUQV�RQ�WKH�)LQDO
ELW�LQ�LWV�UHVSRQVH�WR�D�FRPPDQG�IURP�WKH�VHQGHU�ZLWK�WKH�3ROO�ELW�VHW��7KH
3�)�ELW�LV�JHQHUDOO\�XVHG�ZKHQ�HLWKHU�HQG�EHFRPHV�XQVXUH�DERXW�SURSHU
IUDPH�VHTXHQFLQJ�EHFDXVH�RI�D�SRVVLEOH�PLVVLQJ�DFNQRZOHGJHPHQW��DQG�LW�LV
QHFHVVDU\�WR�UH�HVWDEOLVK�D�SRLQW�RI�UHIHUHQFH�
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0RGHV�RI�RSHUDWLRQ

/$3%�ZRUNV�LQ�WKH�$V\QFKURQRXV�%DODQFHG�0RGH��$%0���7KLV�PRGH�LV
WRWDOO\�EDODQFHG��L�H���QR�PDVWHU�VODYH�UHODWLRQVKLS��DQG�LV�VLJQLILHG�E\�WKH
6$%0�(��IUDPH��(DFK�VWDWLRQ�PD\�LQLWLDOL]H��VXSHUYLVH��UHFRYHU�IURP�HUURUV�
DQG�VHQG�IUDPHV�DW�DQ\�WLPH��7KH�'7(�DQG�'&(�DUH�WUHDWHG�DV�HTXDOV�

)&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

/$3%�VXSSRUWV�DQ�H[WHQGHG�ZLQGRZ�VL]H��PRGXOR������ZKHUH�WKH�QXPEHU
RI�SRVVLEOH�RXWVWDQGLQJ�IUDPHV�IRU�DFNQRZOHGJHPHQW�LV�UDLVHG�IURP���WR
�����7KLV�H[WHQVLRQ�LV�JHQHUDOO\�XVHG�IRU�VDWHOOLWH�WUDQVPLVVLRQV�ZKHUH�WKH
DFNQRZOHGJHPHQW�GHOD\�LV�VLJQLILFDQWO\�JUHDWHU�WKDQ�WKH�IUDPH�WUDQVPLVVLRQ
WLPHV��7KH�W\SH�RI�WKH�OLQN�LQLWLDOL]DWLRQ�IUDPH�GHWHUPLQHV�WKH�PRGXOR�RI�WKH
VHVVLRQ�DQG�DQ�´(µ�LV�DGGHG�WR�WKH�EDVLF�IUDPH�W\SH�QDPH��H�J���6$%0
EHFRPHV�6$%0(��

)UDPH�W\SHV

7KH�IROORZLQJ�DUH�WKH�6XSHUYLVRU\�)UDPH�7\SHV�LQ�/$3%�
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�/$3%�
',6& 5HTXHVW�GLVFRQQHFWLRQ�
8$ $FNQRZOHGJHPHQW�IUDPH�
'0 5HVSRQVH�WR�',6&�LQGLFDWLQJ�GLVFRQQHFWHG�PRGH�
)505 )UDPH�UHMHFW�
6$%0 ,QLWLDWRU�IRU�DV\QFKURQRXV�EDODQFHG�PRGH��1R�PDVWHU�VODYH�
6$%0( 6$%0�LQ�H[WHQGHG�PRGH�

7KHUH�LV�RQH�,QIRUPDWLRQ�)UDPH�7\SH�LQ�/$3%�
,QIR ,QIRUPDWLRQ�IUDPH�
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7KH�VWUXFWXUH�RI�WKH�;����SDFNHW�LV�DV�IROORZV�IRU�0RGXOR���

8 7 6 5 4 3 2 1

GFI Q D s s LGN

LCN

Pkt. Type P(R) M P(S) 0

User data
.
.
.
.

;����SDFNHW�VWUXFWXUH�IRU�0RGXOR��

7KH�VWUXFWXUH�RI�WKH�;����SDFNHW�LV�DV�IROORZV�IRU�0RGXOR�����

8 7 6 5 4 3 2 1

GFI Q D s s LGN

LCN

Packet P(S) 0

Type P(R) M

User data
.
.

;����SDFNHW�VWUXFWXUH�IRU�0RGXOR����

*),*),

*HQHUDO�IRUPDW�LGHQWLILHU�ZKLFK�LQGLFDWHV�WKH�OD\RXW�RI�WKH�UHPDLQGHU�RI�WKH
SDFNHW�KHDGHU�
4 4�ELW�
' '�ELW�
V 6HTXHQFH�VFKHPH���VSHFLILHV�ZKHWKHU�WKH�IUDPH�LV�PRGXOR����VV ���RU

PRGXOH������VV ���

/*1/*1

/RJLFDO�FKDQQHO�JURXS�QXPEHU�LV�D���ELW�ILHOG�ZKLFK�WRJHWKHU�ZLWK�WKH�/&1
LGHQWLILHV�WKH�DFWXDO�ORJLFDO�FKDQQHO�QXPEHU�
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/&1

/RJLFDO�FKDQQHO�QXPEHU�LV�DQ���ELW�ILHOG�ZKLFK�LGHQWLILHV�WKH�DFWXDO�ORJLFDO
FKDQQHO�QXPEHU�RI�WKH�'7(�'&(�OLQN�

3DFNHW�W\SH

��ELW�ILHOG�ZKLFK�LGHQWLILHV�WKH�SDFNHW�W\SH��LQ�0RGXOR�����WKH�SDFNHW�W\SH�LV
���ELWV���6HH�EHORZ�IRU�D�OLVW�RI�DOO�DYDLODEOH�SDFNHW�W\SHV�

3�5� 3DFNHW�UHFHLYH�VHTXHQFH�QXPEHU�ZKLFK�DSSHDUV�LQ�GDWD�DQG�IORZ
FRQWURO�SDFNHWV�RU�WKH�FDOOHG�'7(�DGGUHVV�ZKLFK�PD\�DSSHDU�LQ�FDOO
VHWXS��FOHDULQJ�DQG�UHJLVWUDWLRQ�SDFNHWV�

3�6� 3DFNHW�VHQG�VHTXHQFH�QXPEHU�ZKLFK�DSSHDUV�LQ�GDWD�SDFNHWV�RU�WKH
FDOOLQJ�'7(�DGGUHVV�ILHOG�ZKLFK�PD\�DSSHDU�LQ�FDOO�VHWXS��FOHDULQJ�
DQG�UHJLVWUDWLRQ�SDFNHWV�

0 0RUH�GDWD�ELW�ZKLFK�DSSHDUV�RQO\�LQ�GDWD�SDFNHWV��7KH�ILHOG�LV�VHW�WR��
WR�LQGLFDWH�WKDW�WKH�SDFNHW�LV�SDUW�RI�D�VHTXHQFH�RI�SDFNHWV�WKDW�VKRXOG
EH�WUHDWHG�DV�D�ORJLFDO�ZKROH�

3DFNHW�W\SHV�PD\�EH�DV�IROORZV�

&$//�$&& &DOO�$FFHSW
&$//�5(4 &DOO�5HTXHVW
&/5�&1) &OHDU�&RQILUPDWLRQ
&/5�5(4 &OHDU�5HTXHVW
'$7$ 'DWD�3DFNHW
',$* 'LDJQRVWLF
,17�&1) ,QWHUUXSW�&RQILUPDWLRQ
,17�5(4 ,QWHUUXSW�5HTXHVW
5(- 5HMHFW
5(6�&1) 5HVHW�&RQILUPDWLRQ
5(6�5(4 5HVHW�5HTXHVW
515 5HFHLYH�1RW�5HDG\
55 5HFHLYH�5HDG\
5675�&1) 5HVWDUW�&RQILUPDWLRQ
5675�5(4 5HVWDUW�5HTXHVW
5(*�5(4 5HJLVWUDWLRQ�5HTXHVW
5(*�&1) 5HJLVWUDWLRQ�&RQILUPDWLRQ



;�����¾�����

;���;���

;����LV�D�VLJQDOOLQJ�V\VWHP�ZKLFK�LV�XVHG�WR�FRQQHFW�SDFNHW�VZLWFKHG
QHWZRUNV��VXFK�DV�;�����RQ�LQWHUQDWLRQDO�FLUFXLWV��,W�SHUPLWV�WKH�WUDQVIHU�RI
FDOO�FRQWURO�DQG�QHWZRUN�FRQWURO�LQIRUPDWLRQ�DQG�XVHU�WUDIILF�

2Q�OD\HU����;����XVHV�/$3%�LQ�WKH�VDPH�ZD\�DV�;�����2Q�OD\HU����;����LV
LGHQWLFDO�WR�;����ZLWK�RQH�H[FHSWLRQ��;����KDV�D�ILHOG��RI�YDULDEOH�OHQJWK��IRU
IDFLOLWLHV��ZKLOH�;����KDV�D�ILHOG��RI�YDULDEOH�OHQJWK��IRU�QHWZRUN�XWLOLWLHV
IROORZHG�E\�IDFLOLWLHV�

;����GHFRGH
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0/30/3

0XOWLOLQN�SURFHGXUH��0/3��H[LVWV�DV�DQ�DGGHG�XSSHU�VXEOD\HU�RI�WKH�GDWD�OLQN
OD\HU��/$3%���RSHUDWLQJ�EHWZHHQ�WKH�SDFNHW�OD\HU�DQG�D�PXOWLSOLFLW\�RI�VLQJOH
GDWD�OLQN�SURWRFRO�IXQFWLRQV��6/3V��LQ�WKH�GDWD�OLQN�OD\HU�

:KHQ�VSHFLILHG�LQ�WKH�/$3%�IUDPH��WKH�0/3�IUDPH�LV�LQVHUWHG�EHIRUH�WKH
/$3%�LQIRUPDWLRQ�ILHOG��7KH�FRQWHQWV�RI�WKH�0/&��PXOWLOLQN�FRQWURO�ILHOG�
DUH�DV�IROORZV�

4 5 6 7 8 16

MNH(S) V S R C MNL(S)

0/&�IUDPH�VWUXFWXUH

01+�6�01+�6�

%LWV������RI����ELW�PXOWLOLQN�VHQG�VHTXHQFH�QXPEHU�01�6��

01/�6�01/�6�

%LWV�����RI����ELW�PXOWLOLQN�VHQG�VHTXHQFH�QXPEHU�01�6��

99

9RLG�VHTXHQFLQJ�ELW�

66

6HTXHQFH�FKHFN�RSWLRQ�ELW�

55

0/3�UHVHW�UHTXHVW�ELW�

&&

0/3�UHVHW�FRQILUPDWLRQ�ELW�



0/3��¾�����

'HFRGH�RI�0/3�LQ�/$3%



�����½��;���

+'/&+'/&

7KH�+LJK�/HYHO�'DWD�/LQN�&RQWURO��+'/&��SURWRFRO�ZDV�GHYHORSHG�E\�,62
DQG�LV�EDVHG�SULPDULO\�RQ�WKH�SLRQHHULQJ�ZRUN�GRQH�E\�,%0�RQ�6'/&�

7KH�IRUPDW�RI�D�VWDQGDUG�+'/&�IUDPH�LV�DV�IROORZV�

Flag Address field Control field Information FCS Flag

+'/&�IUDPH�VWUXFWXUH

)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��+'/&�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�WKH�150
PRGH�RI�+'/&�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�

0RGHV�RI�RSHUDWLRQ0RGHV�RI�RSHUDWLRQ

+'/&�KDV���PRGHV�RI�RSHUDWLRQ�DFFRUGLQJ�WR�WKH�VWUHQJWK�RI�WKH
PDVWHU�VODYH�UHODWLRQVKLS��7KLV�LV�GHWHUPLQHG�E\�D�XQLTXH�IUDPH�W\SH
VSHFLILHU�



+'/&��¾�����

• 1RUPDO�5HVSRQVH�0RGH��150���7KLV�PRGH�LV�WRWDOO\�PDVWHU�VODYH�DQG
LV�VLJQLILHG�E\�WKH�6150�(��IUDPH��7KH�SULPDU\�VWDWLRQ�LQLWLDWHV�WKH
VHVVLRQ�DQG�IXOO�SROOLQJ�LV�XVHG�IRU�DOO�IUDPH�WUDQVPLVVLRQV�

• $V\QFKURQRXV�5HVSRQVH�0RGH��$50���7KLV�PRGH�LV�VLPLODU�WR�150
DQG�LV�VLJQLILHG�E\�WKH�6$50�(��IUDPH��7KH�GLIIHUHQFH��KRZHYHU��LV�WKDW
VHFRQGDU\�VWDWLRQV�FDQ�WUDQVPLW�IUHHO\�ZLWKRXW�ZDLWLQJ�IRU�D�SROO�

• $V\QFKURQRXV�%DODQFHG�0RGH��$%0���7KLV�PRGH�LV�WRWDOO\�EDODQFHG
�L�H���QR�PDVWHU�VODYH�UHODWLRQVKLS��DQG�LV�VLJQLILHG�E\�WKH�6$%0�(�
IUDPH��(DFK�VWDWLRQ�FDQ�LQLWLDOL]H��VXSHUYLVH��UHFRYHU�IURP�HUURUV�DQG
VHQG�IUDPHV�DW�DQ\�WLPH�

)&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

+'/&�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���6$%0
EHFRPHV�6$%0(��

([WHQGHG�DGGUHVV

+'/&�SURYLGHV�DQRWKHU�W\SH�RI�H[WHQVLRQ�WR�WKH�EDVLF�IRUPDW��7KH�DGGUHVV
ILHOG�PD\�EH�H[WHQGHG�WR�PRUH�WKDQ�RQH�E\WH�E\�DJUHHPHQW�EHWZHHQ�WKH
LQYROYHG�SDUWLHV��:KHQ�DQ�DGGUHVV�H[WHQVLRQ�LV�XVHG��WKH�SUHVHQFH�RI�D���ELW
LQ�WKH�ILUVW�ELW�RI�DQ�DGGUHVV�E\WH�LQGLFDWHV�WKDW�WKH�IROORZLQJ�E\WH�LV�DOVR�DQ
DGGUHVV�E\WH��7KH�ODVW�E\WH�RI�WKH�VWULQJ�RI�DGGUHVV�E\WHV�LV�VLJQDOOHG�E\�D��
ELW�LQ�WKH�ILUVW�SRVLWLRQ�RI�WKH�E\WH�

)UDPH�W\SHV

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

PRUH�
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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��

65(- 5HTXHVW�IRU�UHWUDQVPLVVLRQ�RI�RQH�JLYHQ�IUDPH�VHTXHQFH�QXPEHU�

7KH�IROORZLQJ�DUH�WKH�8QQXPEHUHG�)UDPH�7\SHV�LQ�+'/&�
',6& 5HTXHVW�GLVFRQQHFWLRQ�
8$ $FNQRZOHGJHPHQW�IUDPH�
'0 5HVSRQVH�WR�',6&�LQGLFDWLQJ�GLVFRQQHFWHG�PRGH�
)505 )UDPH�UHMHFW�
6$%0 ,QLWLDWRU�IRU�DV\QFKURQRXV�EDODQFHG�PRGH��1R�PDVWHU�VODYH

UHODWLRQVKLS�
6$%0( 6$%0�LQ�H[WHQGHG�PRGH�
6$50 ,QLWLDWRU�IRU�DV\QFKURQRXV�UHVSRQVH�PRGH��6HPL�PDVWHU�VODYH

UHODWLRQVKLS�
6$50( 6$05�LQ�H[WHQGHG�PRGH�
5(67 5HVHW�VHTXHQFH�QXPEHUV�
&0'5 &RPPDQG�UHMHFW�
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�+'/&�
,QIR ,QIRUPDWLRQ�IUDPH�
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&RPPDQG&RPPDQG

/$3%�IUDPH�W\SHV�DUH�GHILQHG�DV�FRPPDQGV�RU�UHVSRQVHV�GHSHQGLQJ�RQ�WKH
DGGUHVV�ILHOG�DQG�WKH�GLUHFWLRQ�RI�WKH�IUDPH��$�FRPPDQG�IUDPH�IURP�WKH
'7(�KDV�DQ�DGGUHVV�RI����D�FRPPDQG�IUDPH�IURP�WKH�'&(�KDV�DQ�DGGUHVV
RI���

&RQWURO�IUDPHV&RQWURO�IUDPHV

$OO�/$3%�IUDPH�W\SHV�H[FHSW�IRU�LQIRUPDWLRQ�IUDPHV�

&RQWURO�SDFNHWV&RQWURO�SDFNHWV

$OO�;����SDFNHW�W\SHV�H[FHSW�IRU�'$7$�SDFNHWV�

'�ELW'�ELW

'HOLYHU\�FRQILUPDWLRQ�ELW�RI�WKH�;����SDFNHW�KHDGHU��8VHG�WR�LQGLFDWH
ZKHWKHU�SDFNHW�OD\HU�DFNQRZOHGJHPHQWV�KDYH�ORFDO�����RU�JOREDO����
VLJQLILFDQFH�EHWZHHQ�WKH�'7(�DQG�'&(��7KLV�LV�QRW�D�XQLYHUVDOO\�DFFHSWHG
ELW�DQG�LV�JHQHUDOO\�VHW�WR���

,QIRUPDWLRQ�IUDPH,QIRUPDWLRQ�IUDPH

$�VSHFLILF�/$3%�IUDPH�W\SH�WKDW�LV�XVHG�WR�WUDQVSRUW�GDWD�DFURVV�WKH�OLQN�
LQVLGH�WKH�LQIRUPDWLRQ�ILHOG�RI�WKH�IUDPH��7KH�LQIRUPDWLRQ�ILHOG�FRQWDLQV�WKH
;����SDFNHW�KHDGHU�DQG�GDWD�DFFRUGLQJ�WR�WKH�VWDQGDUGV�LQ�WKH�;����OD\HU��
SURWRFRO�

/$3%/$3%

/LQN�$FFHVV�3URFHGXUH�%DODQFHG�SURWRFRO��7KH�&&,77’V�DGDSWDWLRQ�RI�WKH
OD\HU���+'/&�SURWRFRO�IRU�WKH�;����LQWHUIDFH��7KH�/$3%�DGGUHVV�ILHOG��LQ
FRQWUDVW�WR�+'/&��RQO\�KDV�WZR�SHUPLVVLEOH�YDOXHV�

/&1/&1

/RJLFDO�&KDQQHO�1XPEHU��7RJHWKHU�ZLWK�WKH�/*1��LQ�WKH�;����SDFNHW
KHDGHU���LGHQWLILHV�WKH�DFWXDO�ORJLFDO�FKDQQHO�QXPEHU�RI�WKH�'7(�'&(�OLQN�
7KH�/&1�LV�DQ���ELW�ILHOG�DQG�FRQVHTXHQWO\�UHSUHVHQWV�D�QXPEHU�EHWZHHQ��
DQG�����
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/*1

/RJLFDO�&KDQQHO�*URXS�1XPEHU��7RJHWKHU�ZLWK�WKH�/&1��LQ�WKH�;���
SDFNHW�KHDGHU���LGHQWLILHV�WKH�DFWXDO�ORJLFDO�FKDQQHO�QXPEHU�RI�WKH�'7(�
'&(�OLQN��7KH�/*1�LV�D���ELW�ILHOG�DQG�FRQVHTXHQWO\�UHSUHVHQWV�D�QXPEHU
EHWZHHQ���DQG�����LQFOXVLYH�

0�ELW

0RUH�GDWD�ELW��$�ELW�FRQWDLQHG�ZLWKLQ�WKH�;����GDWD�SDFNHW�ZKLFK�LV�VHW�E\
OD\HUV�KLJKHU�WKDQ�OD\HU���WR�LQIRUP�WKH�GHVWLQDWLRQ�'7(�WKDW�PRUH�GDWD�ZLOO
IROORZ�LQ�WKH�QH[W�SDFNHW��8VLQJ�WKH�0�ELW��SDFNHWV�FDQ�EH�ORJLFDOO\�JURXSHG
WRJHWKHU�WR�FRQYH\�D�ODUJH�EORFN�RI�UHODWHG�LQIRUPDWLRQ�

0RGXOR

:LQGRZ�6L]H��5HSUHVHQWV�WKH�PD[LPXP�QXPEHU�RI�IUDPHV��OD\HU����RU
SDFNHWV��OD\HU����WKDW�FDQ�EH�OHIW�RXWVWDQGLQJ�DQG�XQDFNQRZOHGJHG�IRU�D
'7(�DIWHU�WUDQVPLVVLRQ��,Q�0RGXOR����VHTXHQFH�QXPEHUV�FDQ�EH
UHSUHVHQWHG�E\�WKH�GLJLWV���WR���DQG�DUH�HQFRGHG�LQ���ELWV�RI�LQIRUPDWLRQ��,Q
0RGXOR������VHTXHQFH�QXPEHUV�FDQ�EH�UHSUHVHQWHG�E\�WKH�GLJLWV���WR����
DQG�DUH�HQFRGHG�LQ���ELWV�RI�LQIRUPDWLRQ�

1�5�

$�IUDPH�VHTXHQFH�QXPEHU�XVHG�LQ�ERWK�/$3%�LQIRUPDWLRQ�DQG�VXSHUYLVRU\
IUDPHV�LQ�RUGHU�WR�LQGLFDWH�WR�WKH�WUDQVPLWWHU�WKH�VWDWXV�RI�VHQW�LQIRUPDWLRQ
IUDPHV��7KH�PHDQLQJ�RI�1�5��LV�GHSHQGHQW�RQ�WKH�W\SH�RI�WKH�IUDPH�DQG�FDQ
LQFOXGH�DFNQRZOHGJHPHQWV��PLVVHG�IUDPHV�RU�D�EXV\�VWDWH��$���ELW�1�5��ILHOG
LV�XVHG�WR�LGHQWLI\�VHTXHQFH�QXPEHUV�IRU�D�PRGXOR���WUDQVPLVVLRQ��D���ELW
ILHOG�LV�XVHG�IRU�PRGXOR�����

1�6�

$�IUDPH�VHTXHQFH�QXPEHU�XVHG�RQO\�ZLWKLQ�DQ�/$3%�LQIRUPDWLRQ�IUDPH�WR
LGHQWLI\�HDFK�IUDPH�VHQW�WR�WKH�UHFHLYHU��$���ELW�1�6��ILHOG�LV�XVHG�WR�LGHQWLI\
VHTXHQFH�QXPEHUV�IRU�D�PRGXOR���WUDQVPLVVLRQ��D���ELW�ILHOG�LV�XVHG�IRU
PRGXOR�����

3�5�

$�SDFNHW�VHTXHQFH�QXPEHU�XVHG�LQ�WKH�;����GDWD�SDFNHWV�LQ�RUGHU�WR
LQGLFDWH�WR�WKH�WUDQVPLWWHU�WKH�VWDWXV�RI�VHQW�GDWD�SDFNHWV��7KH�PHDQLQJ�RI
3�5��LV�GHSHQGHQW�RQ�WKH�W\SH�RI�WKH�SDFNHW�DQG�FDQ�LQFOXGH
DFNQRZOHGJHPHQWV��PLVVHG�IUDPHV�RU�D�EXV\�VWDWH��$���ELW�3�5��ILHOG�LV�XVHG
WR�LGHQWLI\�WKH�VHTXHQFH�QXPEHU�RI�PRGXOR���WUDQVPLVVLRQ��D���ELW�ILHOG�LV
XVHG�IRU�PRGXOR�����
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3�6�

$�SDFNHW�VHTXHQFH�QXPEHU�XVHG�RQO\�ZLWKLQ�DQ�;����GDWD�SDFNHW�LQ�RUGHU�WR
LGHQWLI\�HDFK�SDFNHW�VHQW�WR�WKH�UHFHLYHU��$���ELW�3�5��ILHOG�LV�XVHG�WR�LGHQWLI\
WKH�VHTXHQFH�QXPEHU�RI�PRGXOR���WUDQVPLVVLRQ��D���ELW�ILHOG�LV�XVHG�IRU
PRGXOR�����

3�)�ELW

7KH�3ROO�)LQDO�ELW�LV�VHW�ZLWKLQ�WKH�/$3%�LQIRUPDWLRQ�IUDPH�E\�WKH
WUDQVPLWWHU�WR�LQVLVW�RQ�DQ�LPPHGLDWH�UHVSRQVH�IURP�WKH�UHFHLYHU��7KH
UHFHLYHU�DOZD\V�WXUQV�RQ�WKH�ELW�LQ�LWV�UHVSRQVH�WR�D�FRPPDQG�IURP�WKH
VHQGHU�ZLWK�D�SROO�ELW�VHW�

4�ELW

$�ELW�ZLWKLQ�WKH�;����SDFNHW�KHDGHU�XVHG�WR�VLJQLI\�;����FRQWURO�SDFNHWV
XVHG�E\�DV\QFKURQRXV�3$'V��0DLQO\�XVHG�DV�D�´TXDOLILHGµ�SURSULHWDU\
SURWRFRO�ZLWKLQ�WKH�SDFNHW�

5HVSRQVH

/$3%�IUDPH�W\SHV�DUH�GHILQHG�DV�FRPPDQGV�RU�UHVSRQVHV��GHSHQGLQJ�RQ�WKH
DGGUHVV�ILHOG�DQG�WKH�GLUHFWLRQ�RI�WKH�IUDPH��$�UHVSRQVH�IUDPH�LV�VSHFLILHG�DV
D�IUDPH�ZLWK�HLWKHU�DQ�DGGUHVV�RI�����IURP�WKH�'&(���RU�DQ�DGGUHVV�RI��
�IURP�WKH�'7(��

6HTXHQFH�QXPEHU

$�XQLTXH�QXPEHU�JLYHQ�WR�VSHFLILF�IUDPHV�DQG�SDFNHWV�WR�HQVXUH�WKDW�WKH\
DUH�UHFHLYHG�DQG�LQWHUSUHWHG�LQ�WKH�FRUUHFW�RUGHU��7KH�ELW�VL]H�RI�WKH
VHTXHQFH�QXPEHU�ILHOG�LV�GHSHQGHQW�RQ�WKH�UHVSHFWLYH�PRGXOR��PD[LPXP
ZLQGRZ�VL]H��RI�WKH�OD\HU�DQG�GHWHUPLQHV�WKH�PD[LPXP�QXPEHU�RI�IUDPHV
RU�SDFNHWV�WKDW�FDQ�EH�RXWVWDQGLQJ�E\�WKH�WUDQVPLWWHU�DW�DQ\�JLYHQ�WLPH�

6XSHUYLVRU\�IUDPHV

$�FROOHFWLRQ�RI�/$3%�IUDPHV�XVHG�WR�FRQWURO�LQIRUPDWLRQ�IORZ��UHTXHVW
UHWUDQVPLVVLRQV�DQG�DFNQRZOHGJH�LQIRUPDWLRQ�IUDPHV��5HFHLYH�5HDG\��55�
DQG�5HMHFW��5(-��DUH�WZR�H[DPSOHV�

8QQXPEHUHG�IUDPH

$�FROOHFWLRQ�RI�/$3%�IUDPHV�XVHG�WR�SURYLGH�DGGLWLRQDO�GDWD�OLQN�FRQWURO
IXQFWLRQV�VXFK�DV�OLQN�LQLWLDOL]DWLRQ�DQG�GLVFRQQHFWLRQ��OLQN�UHVHW�DIWHU
XQUHFRYHUDEOH�HUURUV��DQG�UHMHFWLRQ�RI�LQYDOLG�IUDPHV��7KH\�DUH�FDOOHG
XQQXPEHUHG�EHFDXVH�WKH\�GR�QRW�FRQWDLQ�IUDPH�VHTXHQFH�QXPEHUV�
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'LVFRQQHFW��',6&��DQG�8QQXPEHUHG�$FNQRZOHGJHPHQW��8$��DUH�WZR
H[DPSOHV�

;���

7KH�&&,77’V�UHFRPPHQGDWLRQ�IRU�WKH�LQWHUIDFH�EHWZHHQ�D�'7(�DQG�'(&
RYHU�D�3XEOLF�6ZLWFKHG�7HOHSKRQH�1HWZRUN��3671���*HQHUDOO\��;����FRYHUV
OD\HUV���WR���RI�WKH�,62�PRGHO��EXW�WKH�WHUP�LV�XVHG�LQ�WKLV�GRFXPHQW�WR
UHIHU�VSHFLILFDOO\�WR�SDFNHW�OD\HU���


