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,QWURGXFWLRQ RI D FRPSXWHULVHG SODQQLQJ
V\VWHP LQ (XURYLVLRQ RSHUDWLRQV
3UHVHQWDWLRQ RI WKH ´733µ V\VWHP
:� /OR\G �(%8�

�� ,QWURGXFWLRQ

7KH WHFKQLFDO DUHDV RI (XURYLVLRQ �� 1HWZRUN
3ODQQLQJ DQG WKH (XURYLVLRQ &RQWURO &HQWUH
�(9&� �� DUH WRJHWKHU UHVSRQVLEOH IRU WKH SODQQLQJ
DQG FRRUGLQDWLRQ RI WUDQVPLVVLRQV DFURVV WKH (X�
URYLVLRQ QHWZRUN� 7KH (XURYLVLRQ QHWZRUN FRY�
HUV WKH (XURSHDQ %URDGFDVWLQJ $UHD� ZLWK D ZHE
RI OLQNV H[WHQGLQJ IURP 5H\NMDYLN WR &DLUR DQG
0RVFRZ WR WKH $]RUHV�

7KH (%8 KDV WKH SHUPDQHQW OHDVH RI IRXU ZLGH�
EHDP �� 0+] WUDQVSRQGHUV RQ (XWHOVDW ,, )�0
ZKLFK DUH FRQILJXUHG LQWR VL[ FKDQQHOV IRU DQD�
ORJXH WHOHYLVLRQ� IRXU ���0ELW�V GLJLWDO FKDQQHOV
DOVR IRU WHOHYLVLRQ� SOXV IRXU ���0ELW�V ZLGHEDQG
DXGLR FKDQQHOV ZKLFK LQFOXGH (XURUDGLR RSHUD�
WLRQV� 7KH QHWZRUN DOVR XVHV � ��� NPV RI OHDVHG
WHUUHVWULDO OLQNV� $ SHUPDQHQW FRQQHFWLRQ WR (%8
RIILFHV LQ WKH 8QLWHG 6WDWHV LV SURYLGHG YLD DQ ,Q�
WHOVDW OHDVH� RUJDQLVHG LQWR WZR ����0ELW�V WHOHYL�
VLRQ FKDQQHOV� )LJ� � VKRZV D WRS��OHYHO RYHUYLHZ
RI WKH QHWZRUN� DV GLVSOD\HG RQ D ZRUNVWDWLRQ RI
WKH 733 SODQQLQJ V\VWHP GHVFULEHG ODWHU�

$W WKH HQG RI ���� D FRPSXWHU
V\VWHP ZDV LQWURGXFHG LQ
(XURYLVLRQ 1HWZRUN SODQQLQJ
RSHUDWLRQV� 7KLV V\VWHP UHSODFHG D
SDSHU��EDVHG PHWKRGRORJ\ LQ
H[LVWHQFH VLQFH WKH DGYHQW RI
(XURYLVLRQ DQG ZKLFK ZDV QR ORQJHU
FDSDEOH RI KDQGOLQJ LQFUHDVHV LQ
ZRUNORDGV GXH WR DQ XSZDUG WUHQG
LQ ERWK WKH YROXPH RI WUDQVPLVVLRQV
DQG WKH XQGHUO\LQJ FRPSOH[LW\ RI
QHWZRUN RSHUDWLRQV� 7KH V\VWHP
HPSOR\V IRXUWK��JHQHUDWLRQ VRIWZDUH
SURGXFWV DQG KLJK��SHUIRUPDQFH
JUDSKLFDO ZRUNVWDWLRQV�

(XURYLVLRQ 3ODQQLQJ LV UHVSRQVLEOH IRU WKH RSWL�
PDO SODQQLQJ RI WKH QHWZRUN LQ UHVSRQVH WR UH�
TXHVWV IRU WUDQVPLVVLRQV IURP (%80HPEHUV DQG
FOLHQWV� UHFHLYHG HLWKHU GLUHFWO\ RU YLD WKH (XURYL�
VLRQ 1HZV RU 3URJUDPPH FRRUGLQDWLRQ RIILFHV�
7KH (9& LV UHVSRQVLEOH IRU ODVW��PLQXWH SODQQLQJ
DQG WKH DFWXDO FRRUGLQDWLRQ RI WKH WUDQVPLVVLRQV
DV WKH\ DUH WUDQVPLWWHG� 7KH QHWZRUN LV FRPSRVHG
RI VRPH �� QDWLRQDO FRQWURO URRPV �&1&7V� DOO
FRRSHUDWLQJ WRJHWKHU ZLWK WKH DVVLVWDQFH DQG
FRRUGLQDWLRQ RI WKH 3ODQQLQJ 2IILFH DQG WKH (9&
LQ *HQHYD�
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6LQFH WKH DGYHQW RI (XURYLVLRQ �� \HDUV DJR� DQG
XQWLO 'HFHPEHU ����� WKH SODQQLQJ WRROV
HPSOR\HG UHPDLQHG EDVLFDOO\ XQFKDQJHG� SDSHU��
EDVHG IRUPV� FDUG ILOHV DQG PDVWHU ERRNLQJ VKHHWV
XVLQJ KDQGZULWWHQ HQWULHV ZHUH WKH EDVLV RI DOO
SODQQLQJ ZRUN�

2Q �� 'HFHPEHU ����� D QHZ FRPSXWHULVHG V\V�
WHP FDOOHG ´WKH 733µ �VWDQGLQJ IRU 7UDQVPLVVLRQ
3ODQQLQJ DQG 3URFHGXUHV� ZDV LQWURGXFHG WR (X�
URYLVLRQ WHFKQLFDO RSHUDWLRQV�

�� )RUFHV IRU FKDQJH

$OORZLQJ IRU H[FHSWLRQDOO\ EXV\ \HDUV GXH WR
QHZV HYHQWV VXFK DV WKH *XOI :DU� )LJ� � VXPPD�
ULVHV DQ DOPRVW FRQWLQXRXV ULVH LQ WKH DQQXDO QXP�
EHU RI WUDQVPLVVLRQV RYHU WKH ODVW �� \HDUV �� IURP
�� ��� LQ ���� WR �� ��� LQ �����

2YHU WKLV VDPH SHULRG� QHWZRUN PDQDJHPHQW DQG
RSHUDWLRQ KDV WHQGHG WR EHFRPH PRUH FRPSOL�
FDWHG DQG UHTXLUH PRUH FRRUGLQDWLRQ DW WKH SODQ�
QLQJ OHYHO� 7KH SHULRG ���������� KDV ZLWQHVVHG
D VKLIW LQ WKH XVH RI QHWZRUN UHVRXUFHV� IURP UHOD�
WLYHO\ VWDEOH DQG HDVLO\��DOORFDWHG WHUUHVWULDO FRQ�
QHFWLRQV VHUYLQJ D SDUWLFLSDWLRQ OLPLWHG WR (%8

PHPEHUV� WKH WHQGHQF\ WRGD\ LV WR KDYH PRUH G\�
QDPLF FRQILJXUDWLRQV GHSHQGHQW XSRQ VDWHOOLWH
WHFKQRORJ\ DQG VHUYLQJ DQ H[SDQGHG (%8 PHP�
EHUVKLS DXJPHQWHG E\ QRQ��0HPEHU FOLHQWV� 2XW�
VLGH WKH FRUH QHWZRUN EDVHG XSRQ WKH IL[HG (%8
VWDQGDUG HDUWK VWDWLRQV DW WKH 0HPEHUV· SUHPLVHV�
DQ H[DPLQDWLRQ RI WKH SUHVHQW OHYHOV RI WUDQVPLV�
VLRQ WUDIILF VKRZV WKDW PDQ\ RSHUDWLRQV XVH PR�
ELOH HDUWK VWDWLRQV WR XSOLQN QHZV DQG VSRUWV VSH�
FLDO HYHQW SURJUDPPHV GLUHFWO\ IURP WKH VLWHV RI

)LJXUH �

1XPEHU RI (XURYLVLRQ
WUDQVPLVVLRQV SHU \HDU�

)LJXUH �

733 QHWZRUN RYHUYLHZ�
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1HZV

6SRUWV

&1&7V

3ODQQLQJ (9&

(%8 *HQHYD

(%8 0HPEHUV
DQG &OLHQWV

'LUHFW URXWHV

WKH HYHQWV� 7KH H[SDQVLRQ RI WKH QHWZRUN WR LQ�
FOXGH WKH QHZ (%80HPEHUV LQ WKH IRUPHU (DVW�
HUQ (XURSH� WKH XVH RI (XURYLVLRQ VHUYLFHV E\ RU�
JDQL]DWLRQV RXWVLGH WKH (%8 0HPEHUVKLS� DQG
WKH FRQVHTXHQW UHTXLUHPHQW WR SURYLGH H[WUD DV�
VLVWDQFH WR WKH ODWWHU FOLHQWV ZKR PD\ EH XQIDPLO�
LDU ZLWK (XURYLVLRQ RSHUDWLRQV� DUH RWKHU FRPSOL�
FDWLQJ IDFWRUV�

:KLOH WKH SDSHU��EDVHG V\VWHP KDG HYROYHG RYHU
WKH \HDUV LW FRXOG QR ORQJHU FRSH ZLWK RSHUDWLRQV
LQ DQ HIILFLHQW PDQQHU� WKHUH DUH GHILQLWH OLPLWD�
WLRQV RQ WKH DPRXQW RI LQIRUPDWLRQ WKDW FDQ EH
SURFHVVHGZLWK SDSHU��EDVHG WRROV� $IWHU D FHUWDLQ
OHYHO� DGGLQJ PRUH VWDII WHQGV WR LQFUHDVH FRQIX�
VLRQ� DQG SURGXFWLYLW\ GRHVQRW LQFUHDVH LQ D OLQHDU
PDQQHU�

7KH SUREDELOLW\ RI HUURU LQFUHDVHV ZLWK HDFK
KDQG��ZULWWHQ UHSURFHVVLQJ RI LQIRUPDWLRQ� 2Q
EXV\ GD\V WKH QXPEHU RI HUURUV GXH WR FLUFXLW
GRXEOH��ERRNLQJV ZRXOG LQFUHDVH VXEVWDQWLDOO\�
7KH (9& �� ZKLFK ZDV DOVR ZRUNLQJ XQGHU LQ�
FUHDVLQJ SUHVVXUH �� ZRXOG WKHQ KDYH WR UHVROYH
WKHVH HUURUV� RIWHQZLWK YHU\ OLWWOH WLPH WR VSDUH EH�
IRUH WKH VWDUW RI WUDQVPLVVLRQ�

7KH H[WUDFWLRQ RI XS��WR��GDWH VWDWLVWLFDO LQIRUPD�
WLRQ VXPPDULVLQJ QHWZRUN RFFXSDQF\ DQG SHUIRU�
PDQFH ZDV DOVR H[WUHPHO\ GLIILFXOW� 7KLV LQHYLW�
DEO\ OHG WR GLIILFXOWLHV LQ WKH FRVWLQJ RI RSHUDWLRQV�

7KH UHTXLUHPHQW WR UH��FRS\ WKH WHFKQLFDO VXPPD�
ULHV RI WUDQVPLVVLRQ DUUDQJHPHQWV� NQRZQ DV D
WHFKQLFDO V\QRSVLV� LQWR WKH PHVVDJH��VHQGLQJ
FRPSXWHU OHG WR LQFUHDVHG FRVWV DQG ZDV D IXUWKHU
VRXUFH RI FRS\LQJ HUURUV�

�� (XURYLVLRQ LQIRUPDWLRQ
IORZ

)LJ� � SURYLGHV D VLPSOLILHG RYHUYLHZ RI WKH IORZ
RI LQIRUPDWLRQ WKURXJK (XURYLVLRQ�

7KH JDWKHULQJ RI LQIRUPDWLRQ IRU WKH FRRUGLQDWLRQ
RI FRPSOLFDWHG PXOWLODWHUDO WUDQVPLVVLRQV LV FDU�
ULHG RXW E\(%8QHZVDQG VSRUWV FRRUGLQDWRUV� ,Q�
IRUPDWLRQ RQ SURJUDPPH UHTXLUHPHQWV LV WKHQ
FRPPXQLFDWHG WR WKH 3ODQQLQJ 2IILFH ZKLFK
FRRUGLQDWHV WKH GHWDLOV RI WKH WUDQVPLVVLRQ� GHWHU�
PLQHV WKH RSWLPDO QHWZRUN FRQILJXUDWLRQ DQG DU�
UDQJHV WKH DOORFDWLRQ RI WKH WHFKQLFDO UHVRXUFHV�
8QLODWHUDO UHTXHVWV WKDW DUH QRW DVVRFLDWHG ZLWK D
PXOWLODWHUDO RU D VSHFLDO HYHQW DUH KDQGOHGGLUHFWO\
E\ WKH 3ODQQLQJ 2IILFH�

7KH LQIRUPDWLRQ LV WKHQ SDVVHG WR WKH(9& DQG WKH
&1&7V� ,I UHTXLUHG� WKH (9& PXVW DOVR PRGLI\
WKH QHWZRUN DUUDQJHPHQWV DW VKRUW QRWLFH DQG SODQ
ODVW��PLQXWH WUDQVPLVVLRQV�

�� 6\VWHP UHTXLUHPHQWV

1HWZRUN SODQQLQJ DQG FRRUGLQDWLRQ DUH VNLOOHG
WDVNV WKDW IUHTXHQWO\ KDYH WR EH FDUULHG RXW XQGHU
FRQGLWLRQV RI VWUHVV DQG SUHVVXUH� VR LW ZDV LPSRU�
WDQW WKDW WKH V\VWHP GHVLJQ VKRXOG VDWLVI\ WKH IRO�
ORZLQJ FULWHULD�

)DVW UHVSRQVH

6XGGHQ KLJK ZRUNORDGV VKRXOG EH KDQGOHG HIIL�
FLHQWO\ DQG ZLWK UHODWLYH HDVH� 5HVSRQVH WLPHV RI
WKH V\VWHPV VKRXOG EH YHU\ VKRUW� W\SLFDOO\� GHOD\V
LQ H[FHVV RI � RU � VHFRQGV FRXOG QRW EH WROHUDWHG�

0XOWLWDVNLQJ

$ XVHU KDV WR EH DEOH WR VZLWFK EHWZHHQ D QXPEHU
RI FRQFXUUHQW WDVNV� LI QHFHVVDU\ OHDYLQJ VRPH
WDVNV DZDLWLQJ FRPSOHWLRQ XQWLO D ODWHU WLPH�

)LJXUH �

)ORZ RI SODQQLQJ
LQIRUPDWLRQ�
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5HOLDELOLW\

7KH V\VWHP KDV WR EH UHOLDEOH DQG IDXOW WROHUDQW�

(DVH RI XVH

7KH V\VWHP KDV WR EH XVHU��IULHQGO\�

,QWHUIDFHV WR RWKHU V\VWHPV

,W KDV WR EH SRVVLEOH WR EXLOG LQWHUIDFHV WR RWKHU
V\VWHPV LQFOXGLQJ� LQ GHVFHQGLQJ RUGHU RI SULRU�
LW\� WKH &$6( %HHOLQH 066� WKH (%8 LQ��KRXVH
9$;��EDVHG FRPSXWHU DQG� IRU WKH IXWXUH� V\VWHPV
DW WKH VLWHV RI (%8 0HPEHUV�

�� +RZ LW ZRUNV � $ IXQFWLRQDO
RYHUYLHZ

8SRQ HQWHULQJ WKH V\VWHP� WKH XVHU LV SUHVHQWHG
ZLWK D FKRLFH RI IRXU LFRQV �)LJ� ��� 7KH XVHU FDQ
WKHQ HDVLO\ PRYH EHWZHHQ GLIIHUHQW VHVVLRQV DQG
FDQ UXQ VHYHUDO VLPXOWDQHRXV VHVVLRQV ZLWKRXW LQ�
FXUULQJ D KHDY\ PDQXDO RYHUKHDG LQ WKH VHUYLFLQJ
RI ILOH URXWLQHV�

;��:LQGRZ WHFKQLTXHV SURYLGH D XVHU��IULHQGO\
PHWKRG RI GLDORJXH ZLWK WKH V\VWHP� DQG DOORZ D

VPRRWK WUDQVIHU ZKHQ PRYLQJ EHWZHHQ GLIIHUHQW
WDVNV� 6FUHHQ JUDSKLFV DUH XVHG IRU WKH DOORFDWLRQ
RI FLUFXLW UHVRXUFHV WR GLIIHUHQW WUDQVPLVVLRQV�
7\SLFDO VFUHHQ GLVSOD\V DUH JLYHQ LQ )LJV� �� � DQG
��

:KHQ SODQQLQJ D WUDQVPLVVLRQ� WKH QHWZRUN SODQ�
QHU HQWHUV D VHOHFWHG WLPH ]RQH LQ RUGHU WR YLHZ
DYDLODEOH FLUFXLWV� ([LVWLQJ WUDQVPLVVLRQV DUH
KLJKOLJKWHG� DQG WKH SODQQHU PRYHV DURXQG WKH
YLVXDO GLVSOD\ RI WKH QHWZRUN XVLQJ D PRXVH WR
LQWHUURJDWH WKH ERRNLQJ VWDWXVRI FLUFXLWV DQG WR DO�
ORFDWH FLUFXLWV WR WUDQVPLVVLRQV E\ FOLFNLQJ RQ WHU�
PLQDOV �HLWKHU WHUUHVWULDO RU VDWHOOLWH RU D FRPELQD�
WLRQ RI ERWK��

$ WRS��OHYHO YLHZ RI WKH PDS LV VKRZQ LQ )LJ� ��
7RROEDUV DW WKH WRS DQG ERWWRP RI WKH VFUHHQ DOORZ
WKH SODQQHU TXLFNO\ WR VHOHFW D SUH��IRUPDWWHG VHF�
WLRQ RI WKH QHWZRUN ZLWK WKH RSWLRQ RI IXUWKHU H[�
SDQGLQJ DQ\ VHFWLRQZLWK YDULDEOH ]RRP IDFLOLWLHV�
)LJ� � VKRZVVXFK DPDJQLILHG VHFWLRQ LQ WKH EDFN�
JURXQG WR DQ DOSKDQXPHULF OLVWLQJ RI WUDQVPLV�
VLRQV�

$W DQ\ WLPH WKH SODQQHU FDQ ´FOLFNµ ZLWK D PRXVH
RQ D FLUFXLW RU WHUPLQDO DQGREWDLQ DQ DOSKDQXPHU�
LF WH[W��ER[ GLVSOD\LQJ GHWDLOV RI WKH DYDLODELOLW\
RI WKH SDUWLFXODU FLUFXLW� ,Q D VLPLODU PDQQHU� QHW�
ZRUN QRGHV FDQ EH LQWHUURJDWHG IRU LQYHQWRULHV

)LJXUH �

733 VFUHHQ�
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)LJXUH �

733 VFUHHQ�

)LJXUH �

7KH ´*OREDO YLVLRQµ
VFUHHQ�
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DQG DOORFDWLRQV RI VSHFLDO HTXLSPHQW� DQG IRU FRQ�
QHFWLRQV WR EURDGFDVWHUV�

7KH VDPH SULQFLSOH RI REWDLQLQJ GHWDLOHG LQIRUPD�
WLRQ YLD WH[W��ER[HV DSSOLHV WR DQRWKHU WRRO� NQRZQ
DV ´*OREDO 9LVLRQµ �)LJ� ��� 7KLV HDVLO\��DFFHVVL�
EOH GLVSOD\ DOORZV WKH RSHUDWRU WR LQWHUURJDWH WKH
RYHUDOO ERRNLQJV RQ HDFK FLUFXLW GXULQJ D JLYHQ
WLPH SHULRG�

$ WHPSODWH IDFLOLW\ KDV SURYHQ YHU\ XVHIXO� 7KH
SODQQHUV KDYH EXLOW XS DQ H[WHQVLYH OLEUDU\ RI IUH�
TXHQWO\��XVHG QHWZRUN FRQILJXUDWLRQV YLD WHP�
SODWHV WKDW FDQ EH FDOOHG XS IRU UH��XVH DQG WKLV
DYRLGV WKH UHTXLUHPHQW WR UHFUHDWH ´SRSXODUµ
WUDQVPLVVLRQV� $Q DGGLWLRQDO IHDWXUH ZKLFK DO�
ORZV EORFN��ERRNLQJV RI UHSHWLWLYH WUDQVPLVVLRQV
KDV DOVR SURYHQ YHU\ XVHIXO�

:KLOH WKH QHWZRUN SODQQHU LV PRYLQJ DFURVV WKH
QHWZRUN GLVSOD\ DOORFDWLQJ FLUFXLWV� LQ WKH EDFN�
JURXQG WKHVH URXWLQHV DUH EHLQJ WUDQVODWHG LQWR WKH
DOSKDQXPHULF IRUPDW RI WKH WHFKQLFDO V\QRSVLV�
$W WKH VDPH WLPH� DQRWKHU SURFHVV EXLOGV D WHOH[
RU ID[ PHVVDJH IRUPDW RI WKH WHFKQLFDO VHW��XS�
FRPSOHWH ZLWK DSSURSULDWH PHVVDJH DGGUHVVHV�
7KLV PHVVDJH WKHQ DZDLWV WKH ´VHQGµ VLJQDO RI WKH
SODQQHU EHIRUH EHLQJ WUDQVPLWWHG DXWRPDWLFDOO\
YLD WKH &$6( %HHOLQH 0HVVDJH��6HQGLQJ 6\VWHP
�066� FRPSXWHU WR WKH RXWVLGH ZRUOG�

,QFRPLQJPHVVDJH WUDIILF IURP WKH066 LV DOVR LQ�
FOXGHG LQ WKH VDPH HOHFWURQLF ILOH RI WKH DVVRFLDWHG
WUDQVPLVVLRQ� UHIHUHQFHG YLD D WUDQVPLVVLRQ ORJ�

2QFH WKH WUDQVPLVVLRQ LV FRPSOHWHG DW WKH SODQ�
QLQJ OHYHO LW LV IRUZDUGHG WR WKH(9& IRU FRRUGLQD�
WLRQ RQ WKH DFWXDO GD\ RI WUDQVPLVVLRQ�

$Q (9& GHGLFDWHG WRRO� WKH 7UDQVPLVVLRQ 6FKHG�
XOH� DOORZV WKH (9& VWDII WR VFUROO WKURXJK FRQ�
GHQVHG VXPPDULHV RI WKH GDLO\ WUDQVPLVVLRQ
VFKHGXOHV� 7KH (9& HQWHUV WKH ILQDO GHWDLOV RI WKH
WUDQVPLVVLRQ� VXFK DV WKH UHDO WLPLQJV�

6XEVHTXHQWO\� WKH FRPSOHWHG WUDQVPLVVLRQ ZLOO EH
GRZQORDGHG WR WKH 9$; FRPSXWHU HQYLURQPHQW
IRU VWDWLVWLFDO DQDO\VLV DQG IRU ELOOLQJ SXUSRVHV�

733 V\VWHP XVHUV FDQ DFFHVV WKH RIILFH WRROV SUR�
YLGHG E\ WKH '(& ´$OO��LQ��2QHµ V\VWHP �XVHG
WKURXJKRXW WKH (%8 *HQHYD +HDGTXDUWHUV IRU
ZRUG��SURFHVVLQJ� H��PDLO� DQG GDWD��EDVH PDQ�
DJHPHQW�� DQG WKH QHZV��GHGLFDWHG %$6<6 V\V�
WHP� E\ XVLQJ DSSURSULDWH ZLQGRZV RQ WKHLU
ZRUNVWDWLRQV�

,W PXVW EH HPSKDVLVHG WKDW WKH RYHUDOO V\VWHP UH�
PDLQV D SODQQLQJ DQG FRRUGLQDWLRQ DLG� LW GRHV QRW
UHSODFH WKH LQJHQXLW\ DQG WKH H[SHULHQFH RI RSHUD�
WLRQDO VWDII�

�� 7HFKQLFDO RYHUYLHZ

���� 7KH KDUGZDUH

7KH EDVLF KDUGZDUH FRQILJXUDWLRQ LV VKRZQ LQ
)LJ� ��

$ WRNHQ��ULQJ QHWZRUN RSHUDWLQJ DW �� 0ESV FRQ�
QHFWV D QXPEHU RI ,%05,6&��EDVHG FRPSXWHUV LQ
D VHUYHU��FOLHQW UHODWLRQVKLS� 7KH DUFKLWHFWXUH LV
EDVHG DURXQG � 56���� W\SH ��� FRPSXWHUV VHUY�
LQJ 56���� W\SH ��+ ZRUNVWDWLRQV ZLWK ODUJH
�����LQFK� JUDSKLFDO GLVSOD\V�

7KH V\VWHP LQFOXGHV �� RSHUDWLRQDO ZRUNVWDWLRQV
LQ WKH 3ODQQLQJ 2IILFH DQG WKUHH LQ WKH (9&� $
QXPEHU RI RWKHU ZRUNVWDWLRQV IXOILO PDLQWHQDQFH
DQG V\VWHP IXQFWLRQV�

6HULDO FRQQHFWLRQV SURYLGH OLQNV WR WKH (%8 WHOH[
DQG %$6<6 V\VWHPV� $ ,%0 ���� URXWHU LQWHU�
IDFHV WKH 733 QHWZRUN ZLWK WKH PDLQ� (%8��ZLGH
(WKHUQHW QHWZRUN WKXV DOORZLQJ 733 XVHUV WR FRQ�
QHFW WR WKH 9$; FOXVWHU DQG UXQ DSSOLFDWLRQV VXFK
DV $OO��,Q��2QH RIILFH WRROV�

7KH WZR VHUYHUV DUH JURXSHG LQ D FOXVWHUHG FRQILJ�
XUDWLRQ DQG RSHUDWH LQ D UHOLDEOH IDXOW��WROHUDQW HQ�

3KRWR� )DEULFH 3LUDXG

(XURYLVLRQ 3ODQQLQJ

2IILFH� *HQHYD�
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,%0 ���� URXWHU
�VSDUH�

,%0 ���� URXWHU

3ODQQLQJ

�733
(PXODWLRQ '(&
733 WHOH[ VHUYHU
,%0 56�������+ ZRUNVWDWLRQ

Q

3ODQQLQJ

�733
(PXODWLRQ '(&�%$6<6
,%0 56�������+ ZRUNVWDWLRQ

���� EDXG

'XSOLFDWH LQWHUIDFHV

�

�

(9&

�733
(PXODWLRQ '(&�%$6<6
,%0 56�������+ ZRUNVWDWLRQ

���� EDXG

,%0 56�������� ZRUNVWDWLRQ

0DLQWHQDQFH VHUYHU

���� EDXG

(PHUJHQF\ ODVHU SULQWHU

733 PDLQWHQDQFH

,%0 56�������+
ZRUNVWDWLRQ

�

733 V\VWHP DGPLQLVWUDWLRQ
733

(PXODWLRQ '(&�%$6<6
,%0 56�������+ ZRUNVWDWLRQ

���� EDXG

733 GDWDEDVH

733
(PXODWLRQ '(&�%$6<6

,%0 56�������+ ZRUNVWDWLRQ

���� EDXG

DGPLQLVWUDWLRQ

(WKHUQHW

0RGHP

%$6<6

%$6<6

%$6<6

%$6<6

%HHOLQH

0RGHP

0RGHP

7RNHQ
5LQJ

� *% WDSH GULYHV

2UDFOH 733
� FOXVWHUV ,%0 56���� �� 6HUYHU ���

$UUD\ RI PLUURUHG GLVNV
�KRW��SOXJJDEOH�

� *% WDSH GULYH

733 VHUYHUV

�

Q

3ODQQLQJ

�733
(PXODWLRQ '(&�%$6<6
,%0 56�������+ ZRUNVWDWLRQ

���� EDXG

%$6<6

%$6<6

���� EDXG

(PHUJHQF\ 7RNHQ 5LQJ

)LJXUH �

733 KDUGZDUH DUFKLWHFWXUH�
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YLURQPHQW XVLQJ 5$,' GLVN WHFKQRORJ\� 6KRXOG
PDLQ QHWZRUN SUREOHPV RFFXU� DQ HPHUJHQF\
7RNHQ 5LQJ QHWZRUN FRQQHFWV D FRUH V\VWHP�

���� 7KH VRIWZDUH

7KH DSSOLFDWLRQ VRIWZDUH OLHV DW WKH FRUH RI WKH
V\VWHP �VHH )LJ� ���

7KLV KDV EHHQ GHYHORSHG E\ D VSHFLDOLVW FRPSDQ\�
6\QWHJUD� ZLWK WKH DFWLYH LQYROYHPHQW RI WKH(%8
SHUVRQQHO LQ HYHU\ VWDJH RI GHYHORSPHQW� IURP WKH
RULJLQDO VSHFLILFDWLRQV WKURXJK WR IXOO V\VWHP WHVW�
LQJ DQG DFFHSWDQFH� 7KH V\VWHP HPSOR\V 2UDFOH
9� LQ SDUDOOHO PRGH DV WKH UHODWLRQDO GDWDEDVH�
ZKLOH )RUPV DQG 64/ ODQJXDJH DUH XVHG IRU WKH
FOLHQWV�

8VHU LQWHUIDFHV DUH DFKLHYHG WKURXJK;��:LQGRZV
�;��2SHQ 0RWLI ZLQGRZV PDQDJHU� ZKLFK DOORZV
WKH VLPXOWDQHRXV PDQDJHPHQW RI VHYHUDO ZLQ�
GRZV� IRXU 2UDFOH IRUPV SOXV WZR IXOO��VFUHHQ
*UDSKLFDO .HUQHO 6\VWHP �*.6� ZLQGRZV�
+LJK��SHUIRUPDQFH JUDSKLFDO GLVSOD\V KDYH EHHQ
LPSOHPHQWHG WKURXJK WKH *.6 JUDSKLFV WRRONLW�

,Q DGGLWLRQ WR WKH XVH RI 2UDFOH IRUPV� D ODUJH SDUW
RI WKH DSSOLFDWLRQ LV ZULWWHQ LQ VWDQGDUG ´&µ ODQ�
JXDJH XVLQJ 2UDFOH DQG *.6 OLEUDULHV�

&RPPXQLFDWLRQ EHWZHHQ FOLHQWV DQG VHUYHUV LV
DFKLHYHG WKURXJK 2UDFOH 64/QHW VRIWZDUH XVLQJ
WKH 7&3�,3 SURWRFRO�

8VH RI WKH ,%0$,;RSHUDWLQJ V\VWHP HQVXUHV IXOO
81,; 6\VWHP 9 FRPSDWDELOLW\�

�� 7KH FKDQJH

7KH FRPSOHWH FKDQJH SHULRG ODVWHG VHYHUDO
PRQWKV� $V LQ WKH LQWURGXFWLRQ RI DOO PDMRU
FKDQJHV� � RYHUODSSLQJ SKDVHV ZHUH QRWLFHDEOH
GXULQJ WKH RYHUDOO F\FOH�

���� 6WDII DFFHSWDQFH

7KLV SKDVH LQYROYHG WKH ´XQIUHH]LQJµ RI WKH DWWL�
WXGHV DQG KDELWV RI WKH VWDII DZD\ IURP WKH SDSHU��
EDVHG V\VWHP� 7KH SODQQLQJ VWDII XQGHUZHQW FRQ�
VLGHUDEOH WUDLQLQJ DQG SUHSDUDWLRQ� .H\��XVHUV
YLVLWHG WKH DSSOLFDWLRQ GHYHORSPHQW FHQWUH LQ RU�
GHU WR WHVW DQG FRPPHQW RQ WKH ODVW VRIWZDUH UH�
OHDVH� WKHUHE\ LQFUHDVLQJ FRPPLWPHQW DQG LQ�
YROYHPHQW�

;��:,1'2:6
XVHU LQWHUIDFH

733 DSSOLFDWLRQ
�*.6 � 2UDFOH )RUPV�

2UDFOH 64/1(7
7&3�,3 7RNHQ 5LQJ

$,; RSHUDWLQJ V\VWHP

���� 7KH FKDQJH LWVHOI

7KH DFWXDO FKDQJHRYHU IURP WKH SDSHU��EDVHG V\V�
WHP FRPPHQFHG RQ ��'HFHPEHU ����� 7KLVZDV
FHUWDLQO\ WKH PRVW FKDOOHQJLQJ SHULRG DQG ODVWHG
XQWLO 0DUFK ����� ZKHQ D VHUYHU XSJUDGH LP�
SURYHG WKH V\VWHP UHVSRQVH WLPHV� ,Q VSLWH RI ORQJ
WUDLQLQJ SHULRGV IRU WKH VWDII� DQG H[WHQVLYH HTXLS�
PHQW WHVWLQJ� LW LV YHU\ GLIILFXOW WR DVVHVV REMHF�
WLYHO\ WKH VXFFHVV RI D QHZ V\VWHP EHIRUH IXOO RS�
HUDWLRQDO XVH WDNHV SODFH�

7KLV LV SDUWLFXODUO\ WUXH LQ WKH FDVH RI D NH\ IXQF�
WLRQ VXFK DV QHWZRUN SODQQLQJ� ZKHUH D HYHQ D
VKRUW��WHUP IDLOXUH LQ HIILFLHQW RSHUDWLRQV FRXOG
WKUHDWHQ WKH RYHUDOO VXFFHVV RI (XURYLVLRQ RSHUD�
WLRQV�

$VVHVVPHQW RI WKH V\VWHP LWVHOI XQGHU UHDO RSHUD�
WLRQDO FRQGLWLRQV� DQG RI WKH FRPSHWHQFHV RI WKH
VWDII ZKHQ IXOO\ H[SHULHQFHG� LV DQ RQ��JRLQJ
DFWLYLW\�

��� 733 EHFRPHV WKH QRUPDO ZD\
RI ZRUNLQJ

7KLV SKDVH LV FKDUDFWHUL]HG E\ D ´UHIUHH]LQJµ RI
DWWLWXGHV WR ZRUN DURXQG WKH 733� DQG ZLOO KDYH

)LJXUH �

6RIWZDUH DUFKLWHFWXUH�

:LOOLDP /OR\G JUDGXDWHG IURP WKH $WODQWLF

&ROOHJH� 'XEOLQ DQG� DIWHU FRPPHQFLQJ KLV

FDUHHU DV D PDULWLPH UDGLR RIILFHU� KH FRP�

SOHWHG KLV VWXGLHV LQ WHOHRPPXQLFDWLRQV DQG

HOHFWURQLFV DW WKH &ROOHJH RI 7HFKQRORJ\�

'XEOLQ� )ROORZLQJ HPSOR\PHQW LQ WKH SUL�

YDWH VHFWRU� KH ZDV HPSOR\HG DV D 0DVWHU

&RQWURO HQJLQHHU DW 57(�

+H MRLQHG WKH (%8 LQ ����� FRPPHQFLQJ RS�

HUDWLRQDO GXWLHV LQ (XURYLVLRQ DV DQ (9&

WHFKQLFLDQ� ,Q ���� KH ZDV WUDQVIHUUHG WR

SURMHFW HQJLQHHULQJ DQG KDV EHHQ UHVSRQVL�

EOH IRU WKH LPSOHPHQWDWLRQ RI YDULRXVVSHFLDO�

L]HG V\VWHPV� +H ZDV SURMHFW OHDGHU IRU WKH

733�

+H LV SUHVHQWO\ +HDG RI 1HWZRUN 3ODQQLQJ� (XURYLVLRQ�



�� (%8 7HFKQLFDO 5HYLHZ:LQWHU ����
/OR\G

EHHQ DFFRPSOLVKHGZKHQ WKH V\VWHP DFKLHYHV IXOO
RSHUDWLRQDO FUHGLELOLW\� DQG LV VHHQ E\ WKH XVHUV DV
WKH QRUPDO ZRUNLQJ HQYLURQPHQW� 7KLV SHULRG
FRPPHQFHG 0DUFK ����� DQG KDV EHHQ SURJUHV�
VLYHO\ UHLQIRUFHG WR GDWH�

5HIOHFWLQJ WKH SDVVDJH IURP WKH GHYHORSPHQW
SKDVH WR IXOO RSHUDWLRQDO XVH� WKH 733 LV QRZ WKH
UHVSRQVLELOLW\ RI WKH (%8&RPSXWHU 6HUYLFH� ERWK
IRU RQ��JRLQJ VXSSRUW DQG WKH LPSOHPHQWDWLRQ RI
IXWXUH GHYHORSPHQWV�

�� &RQFOXVLRQV

$SDUW IURP DQ LQWHUUXSWLRQ GXH WR WKH LQVWDOODWLRQ
RI D QHZ VHUYHU LQ )HEUXDU\ ����� WKH 733 KDV
EHHQ LQ FRQWLQXRXV VHUYLFH VLQFH WKH LPSOHPHQWD�
WLRQ LQ 'HFHPEHU ����� $Q LQFUHDVH LQ DYHUDJH
PRQWKO\ WUDIILF OHYHOV RI DOPRVW ��� LQ FRPSDUL�
VRQ ZLWK ���� KDV EHHQ H[SHULHQFHG GXULQJ �����
7KH QXPEHU RI WUDQVPLVVLRQV KDQGOHG HDFK GD\
KDV SHDNHG DW WLPHV WR PRUH WKDQ ���� :LWKLQ WKLV
RSHUDWLRQDO HQYLURQPHQW� WKH 733 KDV�

�� DVVLVWHG WKH 3ODQQLQJ 2IILFH LQ KDQGOLQJ WKHVH
ZRUNORDGV ZLWK D VLPLODU QXPEHU RI VWDII�

�� LPSURYHG TXDOLWDWLYH DVSHFWV� 7KH SUREOHP RI
GRXEOH��ERRNLQJV KDV EHHQ UHVROYHG� 1HWZRUN
XVH KDV EHHQ RSWLPDOLVHG� 7KH SURPSW GHOLYHU\
RI DFFXUDWH VWDWLVWLFV LV QRZ SRVVLEOH� 7KH GDWD
REWDLQHG IURP WKH 733 KDV DOORZHG UHYLVLRQ RI
WKH DFFRXQWLQJ SURFHGXUHV� OHDGLQJ WR PRUH
WUDQVSDUHQW FRVWLQJ DQG IDVWHU ELOOLQJ�

�� UHGXFHGPHVVDJH��KDQGOLQJ RYHUKHDGVFRQVLGHU�
DEO\� ERWK LQ WKH QXPEHU RI VWDII UHTXLUHG DQG
LQ WUDQVPLVVLRQ FRVWV�

�� )XWXUH GHYHORSPHQWV

6SHFLDOLVHG WRROV IRU MRLQW RSHUDWLRQV LQYROYLQJ
ERWK WKH 3ODQQLQJ 2IILFH DQ WKH 1HZV &RRUGLQD�
WRUV� LQ WKH FDVH RI VSHFLDO HYHQWV� DUH EHLQJ GHYHO�
RSHGZLWKLQ WKH733 HQYLURQPHQW DQG DUH SODQQHG
IRU RSHUDWLRQDO XVH LQ HDUO\ ����� )ROORZLQJ

FRPSOHWLRQ RI VXFK GHYHORSPHQWV� LQWHUIDFHV ZLOO
EH EXLOW ZLWK WKH (%8 6SRUWV 3URJUDPPH 'LYL�
VLRQ�

$V UHJDUGV DQ H[WHQVLRQ RI WKH V\VWHP WRZDUGV
(%8 0HPEHUV� DQG LQ SDUWLFXODU WKH &1&7V
DFURVV WKH QHWZRUN� WKH WUDQVPLVVLRQ VFKHGXOH�
GHYHORSHG IRU WKH (9& KDV DOUHDG\ EHHQ XVHG DW
D UHPRWH VLWH GXULQJ D VSHFLDO QHZV HYHQW� 7KH
SXEOLF VZLWFKHG WHOHSKRQH QHWZRUN �3671� ZDV
XVHG IRU GDWD��FRPPXQLFDWLRQV�

$ (XURYLVLRQ 1HWZRUN 0DQDJHPHQW 6\VWHP
�(106� LV FXUUHQWO\ XQGHU GHYHORSPHQW�� 7KLV
V\VWHP XVHV WKH JXLGHOLQHV VHW RXW LQ &&,77
5HFRPPHQGDWLRQ 0��� DQG FRYHUV PDQDJHPHQW
IXQFWLRQDOLWLHV NQRZQ DV 701 �7HOHFRPPXQLFD�
WLRQV 0DQDJHPHQW 1HWZRUN�� ([WHQVLRQ RI WKH
WUDQVPLVVLRQ VFKHGXOH WR WKH &1&7V ILWV ZLWKLQ
WKH (106 SURJUDPPH DQG FRXOG SURYH YHU\ XVH�
IXO WR RSHUDWRUV WKURXJKRXW WKH QHWZRUN� E\ UHGXF�
LQJ URXWLQH FRRUGLQDWLRQ YRLFH WUDIILF RQ WKH(XUR�
YLVLRQ WHFKQLFDO FRRUGLQDWLRQ FRQIHUHQFH QHWZRUN
�7&&�� WKLV ZRXOG IUHH WKLV FRQIHUHQFH IRU PRUH
XUJHQW WDVNV� 7KH GDWD��FRPPXQLFDWLRQ FRPSR�
QHQW RI H[LVWLQJ PXOWLSOH[HG OHDVHG FLUFXLWV FRXOG
EH XVHG IRU VLJQDO WUDQVSRUW� IRU WKH IXWXUH� WKH
96$7 QHWZRUN FRXOG H[WHQG WKH XVH RI WKLV IDFLO�
LW\�

6RPH VWXGLHV LQWR WKH GHYHORSPHQW RI D0HPEHUV·
$FFHVV 0RGXOH �0$0� KDYH EHHQ FDUULHG RXW�
7KLV ZRXOG DOORZ 0HPEHUV DQG FOLHQWV WR DFFHVV
WKH 733 GDWDEDVH GLUHFWO\ DQG VHQG WUDQVPLVVLRQ
UHTXHVWV� DQG WKHQ WR UHFHLYH IHHGEDFN RQ WKH VWD�
WXV RI VXFK UHTXHVWV�

+RZHYHU� LQ WKH ILQDO DQDO\VLV VXFK IXWXUH LQWHU�
IDFHV WR WKH RXWVLGH ZRUOG GHSHQG XSRQ DQ RYHUDOO
PDQDJHPHQW DSSURDFK WR WKH GHYHORSPHQW RI WKH
QHWZRUN DQG LWV FRRUGLQDWLRQ� )XWXUH GHYHORS�
PHQWV RI WKH 733 IXQFWLRQDOLWLHV ZLOO UHIOHFW WKLV
RYHUDOO SROLF\�

�� 6HH SDJH �� RI WKLV LVVXH RI (%8 7HFKQLFDO

5HYLHZ�


