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:LWKLQ D SRWHQWLDOO\ QRLV\ HQYLURQPHQW� ZH QHHG D UHOLDEOH PHDQV RI GDWD FRPPXQLFDWLRQ�

0RVW FRPPRQO\ XVHG VWDQGDUG LV VWLOO WKH DUFKDLF 56����& �5HFRPPHQGHG 6WDQGDUG ��� 9HUVLRQ &

� DGRSWHG E\ WKH (,$ >(OHFWURQLF ,QGXVWULHV $VVRFLDWLRQ@ LQ $XJXVW ������

$GYDQWDJHV RI 56�����
¼ 3RSXODULW\ � DOO 3&¶V �EXW QRW 0DF¶V� KDYH DW OHDVW RQH 56���� SRUW

¼ (DV\ WR REWDLQ UHDGLO\�PDGH FDEOHV

¼ +DUGZDUH KDQGVKDNLQJ LV SRVVLEOH �EXW RIWHQ QRW XVHG���

'LVDGYDQWDJHV RI 56�����
¼ 3RLQW WR SRLQW �'7(l '&(�

¼ 6ORZ E\ WRGD\¶V VWDQGDUGV �XVXDOO\ ���� EDXG >ELWV SHU VHFRQG@�

¼ :RUNV RYHU VKRUW GLVWDQFHV �OLPLWHG WR �� IHHW�

:LULQJ EHWZHHQ '7( DQG '&( LV QRW ZHOO GHILQHG� 7KH VWDQGDUG VSHFLILHV WKH IXQFWLRQ RI XS WR ��

ZLUHV IRU LQWHUFRQQHFWLQJ� EXW ZKHWKHU WKH ZLUH LV WR EH XVHG RU QRW LV QRW VSHFLILHG�

56���� LV D �WHFKQRORJLFDOO\� EHWWHU FRPPXQLFDWLRQ VWDQGDUG� 7KLV DOORZV FRPPXQLFDWLRQ RYHU WZR

SDLUV RI ZLUHV� DQG WKH WUDQVPLWWHG VLJQDO LV QRW OLPLWHG WR EHLQJ UHFHLYHG E\ RQO\ RQH GHYLFH�

56���� �HQKDQFHG 56����� XVHV RQH SDLU RI ZLUHV� ZKLFK PD\ EH XVHG IRU WUDQVPLVVLRQ DQG

UHFHSWLRQ IRU PXOWLSOH GHYLFHV�

&KDUDFWHULVWLFV DQG DGYDQWDJHV 56���� � 56�����
¼ 0D\ EH XVHG IRU PXOWL�GURS DSSOLFDWLRQV

¼ 'H�IDFWR VWDQGDUG LQ PXFK RI WKH EURDGFDVW YLGHR LQGXVWU\��

¼ 0D\ EH XVHG IRU GLVWDQFHV XS WR ���NP

¼ +LJK QRLVH LPPXQLW\ GXH WR XVH RI GLIIHUHQWLDO �EDODQFHG� OLQH GULYHUV�

.5$0(5 93��� 5DQJH ([WHQGHU�

¾ 'HYHORSHG WR RYHUFRPH WKH GLVWDQFH OLPLWDWLRQ RI RXU SURGXFWV ZKLFK KDYH 56���� FRQWURO�

¾ &RQYHUWV WR 56���� DQG WKHQ EDFN WR 56����� IRU XVLQJ WZR SDLUV RI ZLUHV DV WKH SK\VLFDO

LQWHUIDFH PHGLXP�

¾ &DQ EH XVHG WR H[WHQG WKH UDQJH IRU DQ\ QXOO�PRGHP 56���� GHYLFH�

¾ &RXOG DOVR EH XVHG IRU FRQWUROOLQJ RXU SURGXFWV YLD 56����� RU DV D JHQHUDO 56���� WR 56�����

DQG 56���� WR 56���� FRQYHUWHU�

¾ :RUNV IRU DOO FRPPXQLFDWLRQ PRGHV �QXPEHU RI ELWV� EDXG�UDWH� SDULW\ VHWWLQJ� HWF�� DQG GRHV

QRW UHTXLUH VHWWLQJ XS RI WKHVH SDUDPHWHUV�

.5$0(5 93��� 3RUW ([WHQGHU�

¾ 'HYHORSHG WR RYHUFRPH WKH SRLQW�WR�SRLQW OLPLWDWLRQ RI 56����� DOORZLQJ VHYHUDO 56����

FRQWUROOHG SURGXFWV WR FRPPXQLFDWH�

¾ 'DWD UHFHLYHG RQ DQ\ RI WKH SRUWV RI WKH XQLW LV VHQW WR WKH XQLW¶V � RWKHU SRUWV�

¾ &RXOG EH XVHG IRU FRQWURO RI D VZLWFKHU YLD � '7(¶V �HJ� � 3&¶V�

¾ :RUNV IRU DOO FRPPXQLFDWLRQ PRGHV �QXPEHU RI ELWV� EDXG�UDWH� SDULW\ VHWWLQJ� HWF�� DQG GRHV

QRW UHTXLUH VHWWLQJ XS RI WKHVH SDUDPHWHUV



"

7URXEOH�VKRRWLQJ 56���� FRPPXQLFDWLRQ SUREOHPV

7KH IROORZLQJ DUH VWHSV ZKLFK PD\ KHOS WURXEOH�VKRRW SUREOHP�V� ZKHQ DWWHPSWLQJ WR FRPPXQLFDWH

ZLWK D .UDPHU 56���� FRQWUROOHG GHYLFH�

�� (QVXUH WKDW WKHUH LV D QXOO�PRGHP FRQQHFWLRQ EHWZHHQ WKH PDFKLQH �HJ� VZLWFKHU� RU URXWHU�

DQG WKH FRPPXQLFDWLRQ GHYLFH �HJ� WKH 3&��

7KH VLPSOHVW PHWKRG� ZKHQ ZRUNLQJ ZLWK D ���SLQ SRUW RQ WKH 3&� LV WR XVH WKH QXOO�PRGHP

DGDSWRU SURYLGHG ZLWK WKH PDFKLQH� 3OXJ WKH ���SLQ HQG RI WKH DGDSWRU LQWR WKH VHULDO SRUW RI WKH 3&�

DQG XVH D IODW�FDEOH � LH� D RQH�WR�RQH FRQQHFWLRQ � IURP WKH ��SLQ HQG RI WKH DGDSWRU WR WKH VHULDO

SRUW RI WKH PDFKLQH� �,I XVLQJ WKH DGDSWRU ZLWKRXW D IODW�FDEOH� WKHQ WKH PLQLPXP FRQQHFWLRQV

UHTXLUHG EHWZHHQ WKH ��SLQ HQG RI WKH DGDSWRU DQG WKH PDFKLQH¶V ��SLQ SRUW DUH� SLQ � WR SLQ �� SLQ �

WR SLQ �� DQG SLQV � WR SLQ ���

,I FRQQHFWLQJ GLUHFWO\ IURP WKH ���SLQ SRUW RI WKH 3& WR WKH ��SLQ SRUW RI WKH PDFKLQH �LH�

ZLWKRXW WKH QXOO�PRGHP DGDSWRU SURYLGHG ZLWK WKH PDFKLQH�� WKHQ FRQQHFW DV IROORZV�

¾ &RQQHFW SLQ � RI WKH ���SLQ WR SLQ � RI WKH ��SLQ

¾ &RQQHFW SLQ � RI WKH ���SLQ WR SLQ � RI WKH ��SLQ

¾ &RQQHFW SLQ � RI WKH ���SLQ WR SLQ � RI WKH ��SLQ

¾ 6KRUW SLQV � DQG �� RQ WKH ���SLQ VLGH

¾ 6KRUW SLQV �� � DQG � RQ WKH ���SLQ VLGH

,I FRQQHFWLQJ GLUHFWO\ IURP WKH ��SLQ SRUW RI WKH 3& WR WKH ��SLQ SRUW RI WKH PDFKLQH� WKHQ

FRQQHFW DV IROORZV�

¾ &RQQHFW SLQ � RI WKH 3& SRUW WR SLQ � RQ WKH PDFKLQH SRUW

¾ &RQQHFW SLQ � RI WKH 3& SRUW WR SLQ � RQ WKH PDFKLQH SRUW

¾ &RQQHFW SLQ � RI WKH 3& SRUW WR SLQ � RQ WKH PDFKLQH SRUW

¾ 6KRUW SLQV � DQG � RQ WKH 3&¶V SRUW

¾ 6KRUW SLQV �� � DQG � RQ WKH 3&¶V SRUW

�� (QVXUH WKDW DOO WKH ',3�VZLWFKHV RQ WKH PDFKLQH KDYH EHHQ VHW FRUUHFWO\�

�� (QVXUH WKDW WKH 3&¶V EDXG�UDWH VHWWLQJ LV WKH VDPH DV WKH PDFKLQH¶V VHWWLQJ� DQG WKDW \RX KDYH

VHOHFWHG WKH FRUUHFW FRPP SRUW RQ WKH 3&�

�� ,I VHYHUDO PDFKLQHV DUH XVHG WRJHWKHU� WKHQ HQVXUH WKDW DOO WKH PDFKLQHV DUH WXUQHG RQ� ,I DQ\

PDFKLQH LV WXUQHG RII LQ D V\VWHP XVLQJ D ³PDVWHU � VODYH´ VHWXS� WKHQ DOO FRPPXQLFDWLRQ ZLWKLQ

WKH V\VWHP LV XQUHOLDEOH�

�� ,I WKH PDFKLQH KDV D ³',6$%/( 7;'´ IXQFWLRQ� PDNH VXUH WKDW LW LV QRW VHW� VLPLODUO\� LI D

',3�VZLWFK PD\ EH XVHG WR ³GLVDEOH UHSO\´� WKHQ HQVXUH WKDW WKH UHSO\ LV HQDEOHG�

�� 2Q SLQ � RI WKH PDFKLQH¶V 56���� SOXJ� LW WUDQVPLWV WR WKH 3& �LH� PDFKLQH¶V 7;'� 3&¶V

5;'�� 2Q SLQ � RI WKH PDFKLQH¶V 56���� SOXJ� LQIRUPDWLRQ IURP WKH 3& LV UHFHLYHG �LH�

PDFKLQH¶V 5;'� 3&¶V 7;'�� ,W PD\ EH XVHIXO WR XVH D GLJLWDO VWRUDJH RVFLOORVFRSH WR VHH LI WKH

PDFKLQH WUDQVPLWV � UHFHLYHV GDWD RQ WKHVH SLQV�

�� 0RVW RI WKH PDFKLQHV XVH D ³EL�GLUHFWLRQDO´ SURWRFRO� 7KLV PHDQV WKDW WKH VDPH FRGH LV XVHG WR

FRPPDQG WKH PDFKLQH WR SHUIRUP DQ DFWLRQ� DV WKH FRGH ZKLFK WKH PDFKLQH VHQGV �WR WKH 3&� LI

D IURQW�SDQHO VZLWFK ZDV SUHVVHG WR SHUIRUP WKLV DFWLRQ� )RU H[DPSOH� LI WKH XVHU SUHVVHG WKH

IURQW�SDQHO VZLWFKHV WR FRQQHFW LQSXW � WR RXWSXW �� DQG WKLV UHVXOWHG LQ WKH PDFKLQH VHQGLQJ

KH[ FRGH �%� WKHQ WKLV LPSOLHV WKDW LI WKH PDFKLQH UHFHLYHV KH[ FRGH �%� LW ZRXOG LPSOHPHQW D

FRQQHFWLRQ RI LQSXW � WR RXWSXW �� 7KLV EHLQJ WKH FDVH� LW PD\ EH XVHIXO WR PRQLWRU WKH FRGHV



#

VHQW E\ WKH PDFKLQH ZKHQ WKH IURQW�SDQHO EXWWRQV DUH SUHVVHG� LQ RUGHU WR KHOS XQGHUVWDQG WKH

PDFKLQH¶V SURWRFRO�

�� :KHQ WURXEOH�VKRRWLQJ� LW PD\ EH D JRRG LGHD WR XVH D FRPPXQLFDWLRQV SURJUDP VXFK DV

3URFRPP� RU 9LHZFRP� WR ILUVW PRQLWRU WKH FRGHV ZKLFK WKH PDFKLQH VHQGV� 7KHQ WU\ VHQGLQJ

VDPH FRGHV EDFN �VHH SDUDJUDSK �� DERYH� DQG FKHFN LI WKH PDFKLQH FRUUHVSRQGV DSSURSULDWHO\�

/DVWO\� VHQG WKH FRGH WR LQVWUXFW WKH PDFKLQH WR GRZQORDG LWV VWDWXV�

�� ,I D XVHU�ZULWWHQ SURJUDP LV WR EH EH XVHG� WKHQ� LI SRVVLEOH� ILUVW XVH WKH IDFWRU\�ZULWWHQ

SURJUDP WR FKHFN LI WKH FRPPXQLFDWLRQ EHWZHHQ WKH 3& DQG WKH PDFKLQH LV 2.�

��� )RU RXU HTXLSPHQW LQ ZKLFK 56���� FRQWURO LV DQ RSWLRQDO IHDWXUH� DQG LV LQVWDOOHG LQ WKH

PDFKLQH DV DGGLWLRQDO KDUGZDUH� FKHFN WKDW WKH ERDUG LV LQVHUWHG FRUUHFWO\ �DV GHVFULEHG LQ WKH

XVHU PDQXDO�� ,Q SDUWLFXODU� IRU WKH ;�� VHULHV RI VZLWFKHUV� LQVSHFW WKH IODW FDEOHV WR WKH

PRGXOH� DQG HQVXUH WKDW QRQH RI WKH SLQV RQ WKHVH FRQQHFWRUV DUH EHQW�

��� 6RPH RI RXU HTXLSPHQW PD\ EH FRQWUROOHG YLD RWKHU SLHFHV RI HTXLSPHQW LQ WKH UDQJH� DQG PD\

EH FRQILJXUHG IRU FRPPXQLFDWLRQ ZLWK WKH RWKHU HTXLSPHQW UDWKHU WKDQ FRPPXQLFDWLRQ ZLWK D

3& YLD 56����� ,Q WKLV FDVH� LW LV QHFHVVDU\ WR VHW XS WKH PDFKLQH FRUUHFWO\� )RU H[DPSOH� RXU

%&����� DQG %&����� ���;�� DXGLR PDWUL[ VZLWFKHUV� KDYH EHHQ VHW �IDFWRU\�GHIDXOW� IRU XVH

ZLWK D %&����� ���;�� YLGHR PDWUL[ VZLWFKHU�� ,Q WKLV FDVH� WKH DXGLR PDWUL[ ZRXOG

FRPPXQLFDWH ZLWK WKH 3& YLD WKH YLGHR PDWUL[� ,I WKH DXGLR PDWUL[ LV WR EH XVHG LQGHSHQGDQWO\�

LW PXVW EH VHW XS DFFRUGLQJO\ �LQ WKLV FDVH DV DQ ³DXGLR RQO\´ XQLW��

��� ,I VHYHUDO FRPPDQGV DUH WR EH VHQW� WKHQ� EHIRUH VHQGLQJ DQ DGGLWLRQDO FRPPDQG� WKH VHQGHU

PXVW HQVXUH WKDW WKH PDFKLQH KDV ILQLVKHG SURFHVVLQJ SUHYLRXV FRPPDQGV� :DLW IRU WKH

PDFKLQH¶V UHSO\ IURP WKH SUHYLRXV LQVWUXFWLRQ EHIRUH VHQGLQJ WKH QH[W FRPPDQG LQ RUGHU WR

HQVXUH WKLV�

��� (QVXUH WKDW WKH GHYLFH FRPPXQLFDWLQJ ZLWK WKH PDFKLQH LV WUXH 56����&� 6RPH SHULSKHUDO

HTXLSPHQW �VXFK DV WKH VWDQGDUG 0DFLQWRVK VHULDO SRUW� � DOWKRXJK VLPLODU WR 56���� � XVH

RWKHU PRGHV RI FRPPXQLFDWLRQ�

��� 7DNH FDUH LI LQWHQGLQJ WR XVH D 3& ZLWK :LQGRZV 17��� �DQG ORZHU YHUVLRQV�� 7KLV RSHUDWLQJ

V\VWHP GRHV QRW KDYH ³SOXJ DQG SOD\´ IHDWXUHV� DQG LW LV QR VLPSOH WDVN WR FRQILJXUH WKH

FRPSXWHU¶V SRUWV� &RQVXOW \RXU :LQGRZV 17 GRFXPHQWDWLRQ� &KHFN LI \RXU V\VWHP ZRUNV RQ

D ³QRQ�17´ V\VWHP � LI VR� FKDQFHV DUH WKDW WKH SRUW RQ WKH 17 V\VWHP KDV QRW EHHQ VHW XS

FRUUHFWO\�

��� 1RWH WKDW 56���� �E\ GHILQLWLRQ� LV OLPLWHG LQ UDQJH WR RQO\ �� IHHW� 2XU 93��� ³UDQJH

H[WHQGHU´ FRXOG EH XVHG LI D JUHDWHU GLVWDQFH LV UHTXLUHG�

��� 56���� �E\ GHILQLWLRQ�� LV IRU FRPPXQLFDWLRQ EHWZHHQ � SRUWV RQO\ �LQ RXU FDVH� WKH 3& DQG WKH

VZLWFKHU�� 7KH 93��� PD\ EH XVHG LI VHYHUDO SLHFHV RI 56���� HTXLSPHQW DUH WR EH KRRNHG

WRJHWKHU� �IRU H[DPSOH� LI WKH VZLWFKHU LV WR EH FRQWUROOHG E\ � 3&¶V DQG D %&����� FRQWUROOHU��

�127(� ,Q VHYHUDO PDFKLQHV LQ RXU OLQH� ZH DOORZ FRQWURO RI D QXPEHU RI XQLWV E\ GDLV\�

FKDLQLQJ WKHP RQ D IODW�FDEOH � ZKLFK VHHPV LOOHJDO� JLYHQ WKH DERYH VWDWHPHQW� :KDW ZH

DFWXDOO\ GR� LV FRQILJXUH WKH PDFKLQHV LQ D ³PDVWHU � VODYH´ VHWXS� ZKHUHLQ RQO\ WKH PDVWHU

FRPPXQLFDWHV ZLWK WKH 3& YLD WKH 56���� OLQN� 7KH FRPPXQLFDWLRQ EHWZHHQ WKH PDVWHU DQG

WKH VODYHV LV QRW YLD 56����� ,Q WKLV ZD\� WKH PDVWHU SDVVHV LQIRUPDWLRQ WR DQG IURP WKH 3&

DQG WKH VODYHV� DQG WKH 56���� FRPPXQLFDWHV EHWZHHQ WZR GHYLFHV RQO\��

$GGLWLRQDO WURXEOH�VKRRWLQJ WLSV ZRXOG EH ZHOFRPHG�


