
4XDOLW\ RI 6HUYLFH LQ WKH ,QWHUQHW � WKH LVVXHV RI GHEDWH

0LND ,OYHVP�DNL

+HOVLQNL 8QLYHUVLW\ RI 7HFKQRORJ\

/DERUDWRU\ RI 7HOHFRPPXQLFDWLRQV 7HFKQRORJ\

3�2� %R[ ����

����� +87� )LQODQG

(PDLO�O\Q[#WFW�KXW�n

$EVWUDFW

,Q WKLV ZRUN� ZH GLVFXVV VRPH RI WKH EDVLF FRQFHSWV UH�
ODWLQJ WR 4XDOLW\ RI 6HUYLFH LQ WKH ,QWHUQHW� :H VWDUW
E\ GHnQLQJ WKH FRQFHSWV RI 4XDOLW\ RI 6HUYLFH DQG
&ODVV RI 6HUYLFH� :H EULHo\ ORRN DW VHUYLFH FODVVHV
DQG SURFHHG WR REVHUYH WKH ,QWHUQHW URXWHU DUFKLWHF�
WXUH DQG WKH HQKDQFHPHQWV WKDW QHHG WR EH RU KDYH
EHHQ LPSOHPHQWHG WR HQDEOH GLmHUHQW VHUYLFH OHYHOV�
:H WKHQ PRYH WR GHDO ZLWK WZR FDUGLQDO LVVXHV� WKH
LQWURGXFWLRQ RI VWDWH WR WKH FRUH RI ,QWHUQHW DQG WKH
FRQWUDGLFWRU\ SRVLWLRQ EHWZHHQ WKH XVHU DQG WKH QHW�
ZRUN LQ WULJJHULQJ WKH 4XDOLW\ RI 6HUYLFH� :H nQG
WKH LVVXH RI 4XDOLW\ RI 6HUYLFH LQ WKH ,QWHUQHW EHLQJ
YHUVDWLOH DQG VXEMHFW WR VSHFXODWLRQ�

� ,QWURGXFWLRQ

%ULQJLQJ 4XDOLW\ RI 6HUYLFH �4R6� WR WKH ,QWHUQHW LV
DQ LVVXH RI FRQWURYHUV\� 7UDGLWLRQDOO\ ,QWHUQHW KDV
EHHQ WKH QHWZRUN IRU DOO ZLWK HTXDO RSSRUWXQLW\ WR
XVH LWV UHVRXUFHV� EXW WKH XVH RI 4R6 ZRXOG FKDQJH
WKLV� 7KH UHFHQW GHYHORSPHQWV RI VRIWZDUH DQG WKH
HPHUJLQJ QHZ VHUYLFHV ZLWK LQFUHDVLQJ FRPPHUFLDO HI�
IRUWV VXJJHVW WKDW 4R6� RU DW OHDVW GLmHUHQW OHYHOV RI
VHUYLFH� &ODVV RI 6HUYLFH �&R6�� VKRXOG EH LQWURGXFHG
WR WKH ,QWHUQHW� 7KH HPHUJHQFH RI YDULRXV EDQGZLGWK
KXQJU\ DQG GHOD\ VHQVLWLYH DSSOLFDWLRQV� VXFK DV 9RLFH
RYHU ,3 DQG YLGHR FRQIHUHQFLQJ� UHTXLUH� RU DW OHDVW
EHQHnW IURP 4R6 RU VRPH RWKHU IRUP RI SULRULWL]D�
WLRQ JXDUDQWHHV� 6LPLODUO\� WKH SUREDEOH JURZWK RI
QHZ 4R6 VHQVLWLYH DSSOLFDWLRQV >�@ XVLQJ WKH ,QWHU�
QHW SURWRFRO PLJKW H[SHFW VRPH VRUW RI 4R6 JXDUDQ�
WHHV IURP WKH QHWZRUN� 6HYHUDO ,(7)� ZRUNJURXSV�
VXFK DV ,QW6HUY� DQG 'Lm6HUY�� KDYH SDUWLFLSDWHG LQ
WKH GLVFXVVLRQ DQG GHnQLWLRQ RI ,QWHUQHW VHUYLFH DUFKL�
WHFWXUHV� EXW WKHLU ZRUN KDV QRW \HW UHDFKHG WR DQ\
FRQFOXVLYH VROXWLRQV� 9DULRXV DUFKLWHFWXUDO DQG WHFK�

�KWWS���ZZZ�LHWI�RUJ�
�KWWS���ZZZ�LHWI�RUJ�KWPO�FKDUWHUV�LQWVHUY�FKDUWHU�KWPO
�KWWS���ZZZ�LHWI�RUJ�KWPO�FKDUWHUV�GLmVHUY�FKDUWHU�KWPO

QRORJLFDO VROXWLRQV KDYH HPHUJHG DQG WKH KHDWHG GH�
EDWHV IRU DQG DJDLQVW WKHVH VROXWLRQV KDYH GRPLQDWHG
WKH GLVFXVVLRQ WKH RQ WKH IXWXUH ,QWHUQHW� 1HYHUWKH�
OHVV� ZKDW LV 4XDOLW\ RI 6HUYLFH� ZKDW GRHV LW PHDQ
LQ WKH ,QWHUQHW DQG ZKDW DUH WKH YDULRXV DVSHFWV WKDW
QHHG WR EH DGGUHVVHG VKRXOG 4R6 HYHU WDNH LWV SODFH
LQ WKH 
1HW
�
,Q WKH FXUUHQW ,QWHUQHW� WKHUH DUH QR JXDUDQWHHV IRU
HLWKHU UHODWLYH RU DEVROXWH 4R6 DQG LW LV GHEDWDEOH LI
ZH FDQ HYHU H[SHFW WKH ,QWHUQHW WR SURYLGH DEVROXWH
HQG�WR�HQG 4R6 >�� �� �� �@� 7KH FRQWHPSRUDU\ ,QWHU�
QHW LV FKDUDFWHUL]HG E\ WKH GLYHUVLW\ RI LWV QHWZRUNLQJ
WHFKQRORJLHV� ,Q WKH FRUH RI WKH QHWZRUN $70 DQG
)UDPH 5HOD\� ERWK DEOH WR RmHU 4R6 >�@� DUH VORZO\
SXVKLQJ )'',^VROXWLRQV WR WKH EDFNJURXQG� 7KLV
WUHQG ZRXOG LPSOLFDWH WKDW WKH FRUH ,QWHUQHW FRXOG
EH DEOH WR RmHU VRPH NLQG RI VHUYLFH OHYHO DV WKH SHQ�
HWUDWLRQ RI 4R6 FDSDEOH WHFKQRORJLHV UHDFKHV DQ DG�
HTXDWH OHYHO� +RZHYHU� LQ WKH HGJHV RI WKH QHWZRUN
WKH PXOWLWXGH RI QHWZRUN VROXWLRQV LV RYHUZKHOPLQJ�
$OO WKH GLmHUHQW /$1 WHFKQRORJLHV� VRPH FDSDEOH WR
RmHU 4R6 DQG VRPH QRW� FUHDWH D VXEVWDQWLDO REVWDFOH
WR DQ DEVROXWH HQG^WR^HQG 4XDOLW\ RI 6HUYLFH LQ WKH
,QWHUQHW� )XUWKHUPRUH� WKH HYHU JURZLQJ GLYHUVLW\ LQ
DFFHVV WHFKQRORJLHV� VXFK DV WKH LQWURGXFWLRQ RI ['6/
WHFKQLTXHV DQG WKH VWURQJ IRXQGDWLRQ RI WUDGLWLRQDO
3671^PRGHP VROXWLRQV VXJJHVWV WKDW RmHULQJ D SRV�
VLELOLW\ RI FRQVLVWHQW 4R6 LQ WKH ,QWHUQHW ZRXOG LQWUR�
GXFH D QXPEHU RI SUREOHPV UHJDUGLQJ� IRU LQVWDQFH�
WKH GHnQLWLRQ RI 4R6 SDUDPHWHUV�
7KH UHVW RI WKLV ZRUN LV VWUXFWXUHG DV IROORZV� ,Q 6HF�
WLRQ �� ZH ZLOO nUVW GHnQH WKH FRQFHSWV RI 4XDOLW\ DQG
6HUYLFH DQG WKHLU UHODWLRQ LQ WKH ,QWHUQHW DQG LQWUR�
GXFH WKH FRQFHSW RI &ODVV RI 6HUYLFH� ,Q 6HFWLRQ �
ZH ZLOO WDNH D ORRN DW KRZ WKH FRQWHPSRUDU\ ,QWHUQHW
NH\ FRPSRQHQW� WKH ,QWHUQHW URXWHU� IXQFWLRQV� KRZ
LW VKRXOG EH GHYHORSHG LQ WKH IXWXUH DQG ZKDW HmRUWV
KDYH DOUHDG\ EHHQ VWDUWHG� 7KHQ ZH ORRN DW VRPH RI
WKH IRXQGLQJ LVVXHV WKDW QHHG WR EH GHDOW ZLWK� EHIRUH
DQ\ NLQG RI 4R6 FDQ EH EURXJKW WR WKH QHWZRUN� 3DU�
WLFXODUO\� LQ 6HFWLRQ � ZH ZLOO GHDO ZLWK WKH FRQFHSW
RI VWDWH DQG KRZ� DQG LQ ZKDW ZD\� LW FRXOG EH LQWUR�



GXFHG DQG XVHG LQ WKH ,QWHUQHW� )ROORZLQJ� LQ 6HFWLRQ
� ZH GHnQH WKH IXQGDPHQWDO TXHVWLRQ RI ZKHWKHU WKHUH
VKRXOG EH 4XDOLW\ RU &ODVV RI 6HUYLFH LQ WKH ,QWHUQHW
DQG GHEDWH RQ ZKR VKRXOG LQLWLDWH RU WULJJHU WKH XVH
RI D VHUYLFH FODVV LQ WKH QHWZRUN�

� 'HnQLWLRQ RI 4R6 DQG &R6

4XDOLW\� LQ WKH ,QWHUQHW IUDPH RI UHIHUHQFH� FRXOG
EH XQGHUVWRRG DV WKH FRPELQDWLRQ RI H[DFWO\ GHnQHG
PHDVXUHV VXFK DV GDWD ORVV� GHOD\� MLWWHU DQG XVH RI
QHWZRUN UHVRXUFHV DVVRFLDWHG ZLWK WKH IHHOLQJ RU QR�
WLRQ RI 4XDOLW\ WKDW WKH XVHU RI WKH QHWZRUN H[SHUL�
HQFHV� 0DMRU GLpFXOW\ OLHV LQ GHnQLQJ WKH 4XDOLW\
DV D IXQFWLRQ RI ERWK WKH PHDVXUHV DQG WKH KXPDQ
IDFWRU�
6HUYLFH LV GHnQHG DV VRPHWKLQJ WKDW WKH XVHUV XVH�
HLWKHU H[SOLFLWO\ �LQWHUDFWLYH ,QWHUQHW VHUYLFHV OLNH WHO�
QHW� IWS RU ZZZ� RU LPSOLFLWO\ �YDULRXV 
LQYLVLEOH
 DS�
SOLFDWLRQV OLNH QDPH VHUYLFHV HWF��� 7KH DFWXDO GHnQL�
WLRQ RI WKH VHUYLFH FDQ EH GRQH LQ YDULRXV ZD\V�

q %\ SURWRFRO LGHQWLnHUV �LQ WKH ,3 KHDGHU�

q %\ �WKH SDUWV RI� WKH DGGUHVVHV RI WKH VHQGHU
DQG�RU UHFHLYHU �LQ WKH ,3 KHDGHU�

q %\ 7&3�8'3 VRXUFH DQG�RU GHVWLQDWLRQ SRUW
QXPEHUV �LQ WKH 7&3�8'3 KHDGHU�

q %\ WKH LQJUHVV SRLQW RI WKH WUDpF LQ WKH QHWZRUN

q %\ D FRPELQDWLRQ RI DQ\ RI WKH DERYH

'LmHUHQW ZD\V RI VHUYLFH GHnQLWLRQ VHUYH GLmHUHQW SXU�
SRVHV� ,Q VRPH LQVWDQFHV LW FRXOG EH QLFH WR JURXS VHU�
YLFHV DFFRUGLQJ WR WKH DSSOLFDWLRQV WKDW DUH XVHG �SRUW
QXPEHUV� RU E\ WKH XVHU RI WKH VHUYLFH �VHQGHU
V ,3 DG�
GUHVV�� DQG LQ RWKHU FDVHV D FRDUVHU VHUYLFH GHnQLWLRQ
PLJKW EH HQRXJK� 7KH DFWXDO SROLF\ ZLWK ZKLFK SDFN�
HWV RI SDUWLFXODU VHUYLFH DUH WUHDWHG PLJKW EH LGHQWL�
nHG ZLWK WKH ,3 SUHFHGHQFH ELWV >�@� 6HH )LJXUH � IRU
,3Y� KHDGHU VWUXFWXUH DQG RQH RSWLRQ RI WKH LQWHQGHG
IXQFWLRQDOLW\ RI WKH ,3 SUHFHGHQFH ELWV��
,Q WKLV OLJKW� WKH 4XDOLW\ RI 6HUYLFH LQ JHQHUDO WHUPV
DQG ZKHQ VSHDNLQJ RI QHWZRUNLQJ� PHDQV WKDW WKH
XVHU RI VRPH VHUYLFH UHFHLYHV D SUHGHnQHG� EXW QRW
QHFHVVDULO\ D FRQVWDQW DPRXQW RI UHVRXUFHV IURP WKH
QHWZRUN JXDUDQWHHLQJ WKDW WKH XVHU
V SDFNHWV DUH GH�
OLYHUHG WR WKHLU GHVWLQDWLRQ ZLWKLQ WKH VHW SDUDPHWHUV
DQG SHUIRUPDQFH ERXQGV�
2Q D UHODWHG LVVXH� &ODVV RI 6HUYLFH �&R6� LV D FORVHO\
UHODWHG FRQFHSW WR 4R6� 8VLQJ &R6 LQVWHDG RI 4R6
PHDQV WKDW WKH WUDpF RI RQH XVHU LV WUHDWHG EHWWHU
WKDQ WKH WUDpF RI DQRWKHU� 1R DEVROXWH JXDUDQWHHV
DUH JLYHQ� RQO\ SURPLVH WR GLmHUHQWLDWH WUDpF� 7KH

�6RPHWLPHV UHIHUUHG WR DV 726 nHOG� DV LQ 7\SH RI 6HUYLFH�
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IHL
(4 bits)

Type of Service
(8  bits)

Total Length (16 bits)
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)LJXUH �� ,3Y� KHDGHU DQG WKH 3UHFHGHQFH ELWV

7DEOH �� ,3 SUHFHGHQFH YDOXHV
,3 SUHFHGHQFH YDOXHV

���� PLQLPL]H GHOD\
���� PD[LPL]H WKURXJKSXW
���� PD[LPL]H UHOLDELOLW\
���� PLQLPL]H PRQHWDU\ FRVW
���� QRUPDO VHUYLFH �WKH GHIDXOW YDOXH�

&ODVV RI 6HUYLFH VROXWLRQ ZLOO PRVW SUREDEO\ EH WKH
FRQFHSW nUVW GHSOR\HG LQ WKH ,QWHUQHW EHIRUH WKH DF�
WXDO HQG�WR�HQG DEVROXWH 4XDOLW\ RI 6HUYLFH�

��� 6HUYLFH FODVVHV

7R UHDOL]H WKH 4R6 RU &R6 LQ WKH QHWZRUN ZH KDYH WR
LQWURGXFH VHUYLFH FODVVHV>�@� 7KH VHUYLFH FODVVHV GHnQH
WKH SDUDPHWHUV ZLWK ZKLFK WKH WUDpF LV KDQGOHG LQ
WKH QHWZRUN� 1R FOHDU FRQVHQVXV H[LVWV KRZ PDQ\
VHUYLFH FODVVHV WKHUH PLJKW EH� 6RPH VXJJHVW XS WR
HLJKW VHUYLFH FODVVHV >�@ ZKLOH RWKHUV DUH FRQWHQW ZLWK
WKUHH RU IRXU FODVVHV >�� ��@� ,Q >��@ WKH VHPDQWLFV RI
WKH ,3 SUHFHGHQFH nHOG YDOXHV LQ WKH ,3 KHDGHU DUH
GHnQHG WR EH DV VKRZQ LQ 7DEOH ��
,W FRXOG EH VWDWHG WKDW WKH QXPEHU RI GLmHUHQW VHUYLFH
FODVVHV LV VRPHZKDW VHFRQGDU\ WR WKH PRUH LPSRUWDQW
TXHVWLRQ� :KR RU ZKDW GHFLGHV ZKLFK NLQG RI VHUYLFH
LV WR EH JLYHQ WR D SDUWLFXODU WUDpF oRZ�>�@� :H ZLOO
FRPH ODWHU EDFN WR WKLV TXHVWLRQ LQ 6HFWLRQ ��

� ,QWHUQHW URXWHU � WKH NH\ FRP�

SRQHQW

7KH ,QWHUQHW FRXOG EH VDLG WR FRQVLVW� LQ D YHU\ ED�
VLF OHYHO� RI URXWHUV DQG FRQQHFWLRQV EHWZHHQ WKHP�

�7KH WHUP oRZ UHIHUV WR WUDpF VWUHDPV UHSUHVHQWLQJ D SDU�
WLFXODU XVHU RU DSSOLFDWLRQ>�@�



7KLV LV LOOXVWUDWHG LQ )LJXUH �� ZKHUH HGJH �RU DFFHVV�
URXWHUV VHQG WKHLU WUDpF WR HDFK RWKHU YLD WKH FRUH
URXWHUV� %ULQJLQJ VHUYLFH GLmHUHQWLDWLRQ RU 4R6 WR WKH
,QWHUQHW UHTXLUHV VHYHUDO FKDQJHV LQ WKH URXWHU DUFKL�
WHFWXUHV DQG HVSHFLDOO\ UHTXLUHV EURDGHQLQJ WKH ZD\V
ZH WKLQN DQ ,QWHUQHW URXWHU VKRXOG IXQFWLRQ� ([WHQG�
LQJ WKH IXQFWLRQDOLW\ RI ,QWHUQHW URXWHUV LV RQH RI WKH
HVVHQWLDO LVVXHV LQ EULQJLQJ 4R6 WR WKH QHWZRUN�

Core network

Edge routers

Router

Router Router

Router

Router/SW

Router

Router

Router/SW

Router/SW

)LJXUH �� %DVLF ,QWHUQHW VWUXFWXUH

��� &RQYHQWLRQDO URXWHUV

&RQYHQWLRQDO URXWHU VROXWLRQV WHQG WR PDNH IRUZDUG�
LQJ GHFLVLRQV IRU HDFK SDFNHW VHSDUDWHO\ HYHQ LI WKH
GHFLVLRQV IRU D VHULHV RI SDFNHWV ZRXOG EH LGHQWLFDO�
,QIRUPDWLRQ LV TXHXHG SDFNHW E\ SDFNHW WR WKH URXW�
LQJ�IRUZDUGLQJ SURFHVVRU RQ WKH ,3 GDWDJUDP OHYHO�
UHDOL]LQJ WKH 26, OD\HU WKUHH IXQFWLRQDOLW\� 7KLV TXHXH
LV WUDGLWLRQDOO\ VHUYHG EDVHG RQ nUVW FRPH nUVW VHUYH
�)&)6� VFKHGXOLQJ FUHDWLQJ WKH VR�FDOOHG EHVW HmRUW
VHUYLFH� $OO WKH OLQNV FRQQHFWHG WR WKH URXWHU DUH XWL�
OL]HG IURP WKH FRPPRQ SRRO E\ WKH URXWH SURFHVVRU
RQ D QHHG WR XVH �EDVLV� 7KLV SURFHVV LV LOOXVWUDWHG LQ
)LJXUH � ZKHUH WKH URXWHU nUVW WDNHV WKH SDFNHW� ORRNV
XS WKH GHVWLQDWLRQ DGGUHVV XVLQJ URXWLQJ WDEOHV DQG
WKHQ nQDOO\ VHQGV WKH SDFNHW WR WKH DSSURSULDWH QHW�
ZRUN LQWHUIDFH DFFRUGLQJ WR WKH URXWLQJ LQIRUPDWLRQ
REWDLQHG IURP WKH URXWLQJ WDEOHV�
+HQFH� D WUDGLWLRQDO ,QWHUQHW URXWHU LQKHUHQWO\ XWLOL]HV
VWDWLVWLFDO PXOWLSOH[LQJ VLQFH LWV UHVRXUFHV DUH VKDUHG
EHWZHHQ DOO XVHUV� ,Q WKH FDVH RI DFWXDO TXHXH RYHU�
oRZ �SDFNHW GURS�� WKH UHVRXUFH XVDJH LV IXUWKHU FRQ�
WUROOHG E\ WKH 7&3 oRZ FRQWURO LQ WKH VHQGLQJ KRVWV�
7&3 oRZ FRQWURO LV GHVLJQHG WR DLG LQ GLYLGLQJ WKH
UHVRXUFHV DV IDLUO\ DV SRVVLEOH EHWZHHQ DOO XVHUV >��@�

��� &XUUHQW WUHQGV LQ URXWHU GHVLJQ

7KH DPRXQW RI WUDpF DQG QXPEHU RI XVHUV LQ WKH
,QWHUQHW DUH LQFUHDVLQJ� 7KLV LQFUHDVH FDOOV IRU LP�

Router

OSI layer 3

OSI layer 2

Routing
tables

Taking
the packet

Forwarding
the packet

Route look-up
Forwarding load
 - action performed
   for every packet

Routing load
 - action performed
   based on routing protocol
   implementation

)LJXUH �� &RQYHQWLRQDO URXWLQJ SURFHGXUH

SURYHPHQW RI SHUIRUPDQFH LQ WKH QHWZRUN HOHPHQWV
IRU ,3 SDFNHW IRUZDUGLQJ DQG URXWLQJ� WKH ,QWHUQHW
URXWHUV� 7KH nUVW QDWXUDO QHHG LV WR EH DEOH WR HL�
WKHU IRUZDUG WKH LQFUHDVHG DPRXQW RI SDFNHWV IDVWHU
RU VRPHKRZ nQG D ZD\ WR UHGXFH WKH DPRXQW RI SDFN�
HWV RmHUHG WR WKH IRUZDUGLQJ SURFHVV� ,Q DGGLWLRQ WR
LQFUHDVHG WUDpF DQG WKH JURZLQJ QXPEHU RI XVHUV�
WKHUH LV DOVR D FOHDU QHHG IRU GLmHUHQW OHYHOV RI VHUYLFH
HPHUJLQJ DPRQJVW WKH XVHUV RI WKH QHWZRUN� :KHWKHU
WKLV QHHG DULVHV IURP XVLQJ DSSOLFDWLRQV VHQVLWLYH WR
SHUIRUPDQFH SDUDPHWHUV �EDQGZLGWK� GHOD\� MLWWHU� RU
IURP WKH JHQHUDO QHHG WR UHFHLYH LQFUHDVHG DQG EHW�
WHU SHUIRUPDQFH WKDQ RWKHU XVHUV LQ WKH QHWZRUN �IRU
LQVWDQFH� SULRULW\ WUDpF LQ FRUSRUDWH QHWZRUNV� LW LV
FOHDU WKDW VRPH IRUP RI WUDpF FODVVLnFDWLRQ QHHGV WR
EH GRQH LQ RUGHU IRU WKH QHWZRUN WR EH DEOH WR RmHU
WKH GLmHUHQW VHUYLFH OHYHOV WR WKH WUDpF>��@�
7KH LPSURYHPHQWV WKDW KDYH EHHQ SURSRVHG LQ UHOD�
WLRQ RI URXWHU DUFKLWHFWXUHV DQG EULQJLQJ 4XDOLW\ RI
6HUYLFH WR WKH ,QWHUQHW UHODWH

q 7R HQKDQFLQJ URXWHU SHUIRUPDQFH E\ LPSOHPHQW�
LQJ VRPH RU DOO RI WKH IXQFWLRQDOLWLHV RI WKH
URXWHUV LQ KDUGZDUH LQVWHDG RI VRIWZDUH>��� ���
��� ��� ��� ��� ��� ��� ��� ��� ��@� WKLV LV WKH VR�
FDOOHG *LJDELW^DSSURDFK�

q 7R VSHHGLQJ XS WKH DFFHVV WR URXWLQJ WDEOHV�
ZKHUH DGYDQFHG VHDUFK PHWKRGV DUH XVHG >��� ���
��� ��� ��� ��@

q RU WR XVLQJ VRSKLVWLFDWHG LGHDV RI PDSSLQJ D ODUJH
QXPEHU RI SDFNHWV WR D VLQJOH LGHQWLnHU>��� ��� ���
��� ��� ��� ��� ��@� XVXDOO\ LQ WKH 26, OD\HU �� D
VROXWLRQ UHIHUUHG WR DV PXOWL�OD\HU VZLWFKLQJ RU
,3 VZLWFKLQJ�

,Q DGGLWLRQ� 4R6 EDVHG URXWLQJ LV EHLQJ LQYHVWLJDWHG
VR WKDW SUHIHUUHG SDWKV FRXOG EH GHWHUPLQHG IRU SUL�
RULWL]HG WUDpF>��� ��@�
7KH ,QWHUQHW URXWHU LV WKH NH\ FRPSRQHQW LQ WKH FXU�
UHQW ,QWHUQHW DV LW SURYLGHV ERWK WKH URXWLQJ DQG



SDFNHW IRUZDUGLQJ IXQFWLRQDOLW\ LQ WKH QHWZRUN� ,W
VHHPV OLNHO\ WKDW WKH GRPLQDQW SRVLWLRQ RI WKH URXWHU
ZLOO FRQWLQXH DQG LW ZLOO DOVR EH SURYLGLQJ PHFKDQLVPV
IRU UHDOL]LQJ 4XDOLW\ RI 6HUYLFH LQ WKH IXWXUH ,QWHUQHW�
7KH YDULRXV FRPSRQHQWV LQ URXWHUV WKDW SURYLGH WKH
WRROV DQG PHFKDQLVPV IRU 4XDOLW\ RI 6HUYLFH >��@ DQG
VKRXOG WKHUHIRUH EH LPSOHPHQWHG DUH�

q 7UDpF VKDSLQJ� WR SURYLGH SUHGLFWDEOH WUDpF EH�
KDYLRU�

q $GPLVVLRQ FRQWURO� WR OLPLW H[FHVVLYH UHVRXUFH XV�
DJH�

q DQG 'LmHUHQWLDO FRQJHVWLRQ PDQDJHPHQW� SURYLG�
LQJ SUHIHUHQWLDO WUHDWPHQW WR SDUWLFXODU WUDpF
FODVVHV LQ WLPHV RI FRQJHVWLRQ LQ WKH QHWZRUN�

� %ULQJLQJ VWDWH LQWR WKH ,QWHU�

QHW

7KH WUDGLWLRQDO SDUDGLJP RI ,QWHUQHW KDV EHHQ VWDWH�
OHVV� 5RXWHUV GR QRW NHHS FRQQHFWLRQ VWDWH LQIRUPD�
WLRQ� 7KLV LV WR LPSURYH WKH UREXVWQHVV RI WKH FRP�
PXQLFDWLRQ V\VWHP� URXWHUV DUH GHVLJQHG WR EH VWDWH�
OHVV� IRUZDUGLQJ HDFK ,3 SDFNHW LQGHSHQGHQWO\ RI RWKHU
SDFNHWV� &RQVHTXHQWO\� UHGXQGDQW SDWKV FDQ EH H[�
SORLWHG WR SURYLGH UREXVW VHUYLFH LQ VSLWH RI IDLOXUHV
RI LQWHUYHQLQJ URXWHUV DQG QHWZRUNV� $OO VWDWH LQIRU�
PDWLRQ UHTXLUHG IRU HQG�WR�HQG oRZ FRQWURO DQG UHOL�
DELOLW\ LV LPSOHPHQWHG LQ WKH KRVWV� LQ WKH WUDQVSRUW
OD\HU RU LQ DSSOLFDWLRQ SURJUDPV� $OO FRQQHFWLRQ FRQ�
WURO LQIRUPDWLRQ LV WKXV FR�ORFDWHG ZLWK WKH HQG SRLQWV
RI WKH FRPPXQLFDWLRQ� VR LW ZLOO EH ORVW RQO\ LI DQ HQG
SRLQW IDLOV�
%ULQJLQJ 4R6 RU FRQVLVWHQW FODVVHV RI VHUYLFH LQGHSHQ�
GHQW RI WKH WUDpF LQ WKH QHWZRUN ZH KDYH WR LQWURGXFH
VRPH NLQG RI VWDWH� LI QRW WR DOO RI WKH ,QWHUQHW URXWHUV�
DW OHDVW WR VRPH� 7KHUH H[LVW GLmHUHQW NLQGV RI VWDWH�
ORFDO VWDWH� VRIW�VWDWH DQG KDUG�VWDWH� 7KH EDVLF IXQF�
WLRQ IRU WKH VWDWH LV WR VSUHDG DURXQG WKH LQIRUPDWLRQ
RQ WKH UHOHYDQW 4R6 � &R6 UHODWHG GHFLVLRQV WKDW KDYH
EHHQ PDGH� 7KH JRDO LV WR DFKLHYH FRQVLVWHQF\ LQ WKH
QHWZRUN UHJDUGLQJ� IRU LQVWDQFH� SROLF\ DQG URXWLQJ
GHFLVLRQV�
7KH GLVFXVVLRQ FLUFXODWHV PDLQO\ DURXQG ZKHWKHU WR
EULQJ VWDWH WR WKH ,QWHUQHW RU QRW� 7KH DFWXDO SUR�
WRFRO LPSOHPHQWDWLRQV DUH DOUHDG\ PDQ\ DQG ZLOO
PRVW SUREDEO\ EH� HYHQ LQ WKH IXWXUH� ,63 GHSHQ�
GHQW FKRLFHV� %HWZHHQ $XWRQRPRXV 6\VWHPV�$6� WKH
FKDQJH RI VWDWH LQIRUPDWLRQ DQG UHODWHG GDWD ZLOO PRVW
SUREDEO\ EH FRPPXQLFDWHG XVLQJ WKH H[LVWLQJ URXWLQJ
SURWRFROV ZLWK� SHUKDSV� VOLJKW PRGLnFDWLRQV�

��� /RFDO VWDWH

7KH EDVLF IRUP RI VWDWH� WKH ORFDO VWDWH� LV DOUHDG\
XVHG LQ WKH ,QWHUQHW URXWHUV� 6RPH URXWLQJ GHFLVLRQV
RU SROLFLHV DUH FDFKHG IRU TXLFN DFFHVV� 7KH VLQJOH GH�
YLFH PD\ EH VSHHGHG XS E\ LQWURGXFLQJ ORFDO VWDWH� IRU
LQVWDQFH� LQ WKH DFFHVVLQJ RI URXWLQJ WDEOHV WKH PRVW
IUHTXHQW DGGUHVV ORRNXS GHFLVLRQV FRXOG EH FDFKHG RU
WKH LQFRPLQJ SDFNHWV FRXOG EH PDSSHG WR D VHSDUDWH
SDWK DOUHDG\ LQ WKH LQSXW SRUW RI WKH URXWHU� E\SDVV�
LQJ WKH IRUZDUGLQJ VWDJH DOWRJHWKHU �UHIHU WR )LJXUH
��� 7KH QHLJKERULQJ GHYLFHV QHHG QRW WR NQRZ DQ\�
WKLQJ DERXW WKHVH DOWHUDWLRQV DQG QHWZRUN FDQ EH DU�
JXHG WR IXQFWLRQ D ELW PRUH HpFLHQWO\� 7KLV NLQG RI
ORFDO VWDWH LV FORVHO\ UHODWHG WR WKH DGYDQFHG URXWHU DU�
FKLWHFWXUHV PHQWLRQHG HDUOLHU� /RFDO SROLF\ GHFLVLRQV
FRXOG DOVR EH GHnQHG IRU SDUWLFXODU VHUYLFH FODVVHV DQG
W\SHV � DSSOLFDWLRQV��
7KH GRZQVLGH RI ORFDO VWDWH LV WKDW WKH QHLJKERULQJ
QRGH� RU WKH UHVW RI WKH QHWZRUN LQ JHQHUDO� GRHV
QRW NQRZ DQ\WKLQJ DERXW WKH VWDWH RI DQ LQGLYLG�
XDO QRGH� 7KLV PD\ OHDG WR LQFRQVLVWHQFLHV LQ VHUYLFH
OHYHOV� $OVR� LI WKH ORFDO GHFLVLRQV GLmHU LQ WKH HGJH
URXWHUV �UHIHU WR )LJXUH �� WKH FRUH URXWHUV PD\ QHHG
WR PDLQWDLQ ODUJH SROLF\ WDEOHV WR DFKLHYH FRQVLVWHQF\
LQ WKH QHWZRUN� 7KLV LQWURGXFHV SUREOHPV LQ VFDOLQJ
DQG URXWHU PDQDJHPHQW�

��� 6RIW 6WDWH

6RIW VWDWH� VLPSOLnHG� PHDQV WKDW WZR RU PRUH GHYLFHV
QHJRWLDWH DQG DJUHH RQ VRPH SURSHUW\ WKDW ZLOO EH
UHPHPEHUHG LQ ERWK RI WKH GHYLFHV IRU DQ DUELWUDU\
OHQJWK RI WLPH� 6RPH URXWLQJ SURWRFROV DQG UHFHQW
VXJJHVWLRQV IRU XWLOL]LQJ FRQQHFWLRQ RULHQWHG OLQN OD\HU
WHFKQRORJLHV KDYH EURXJKW WKH FRQFHSW RI VRIW VWDWH WR
WKH ,QWHUQHW� $OVR PDQ\ RI WKH URXWLQJ SURWRFROV XWL�
OL]H VRIW VWDWH� WKH URXWLQJ WDEOHV DUH XSGDWHG DQG OLQN
VWDWHV RU GLVWDQFH YHFWRUV DUH XSGDWHG DV WLPHUV H[�
SLUH� 1R GHYLFH XWLOL]LQJ WKH VRIW VWDWH PD\ IXQFWLRQ
XQGHU WKH DVVXPSWLRQ WKDW QHLJKERULQJ GHYLFHV NQRZ
DERXW WKH VWDWH EH\RQG WKH WLPHRXW YDOXH� 1R H[�
SOLFLW VWDWH WHDUGRZQ PHVVDJHV H[LVW ZKHQ XVLQJ VRIW
VWDWH DQG WKH VWDWH LV ORVW� RU EURXJKW GRZQ DV WLPH�
RXW YDOXHV DUH PHW ZLWKRXW WKH UHTXHVW WKH UHQHZ WKH
VWDWH LQIRUPDWLRQ� %ULQJLQJ WKH VWDWH XS LV DOVR� LQ
PDQ\ FDVHV� RQO\ LPSOLFLWO\ DFNQRZOHGJHG� ,Q WKH ,Q�
WHJUDWHG 6HUYLFHV DUFKLWHFWXUH WKH SURWRFRO XVHG WR
UHVHUYH WKH UHVRXUFHV �5693� XWLOL]HV WKH FRQFHSW RI
VRIW VWDWH >�� ��@�

��� +DUG 6WDWH

([WHQGLQJ WKH VRIW VWDWH WLPHRXWV WR LQnQLW\ DQG
DGGLQJ H[SOLFLW VWDWH WHDUGRZQ PHVVDJHV ZH KDYH GH�
nQHG WKH FRQFHSW RI KDUG VWDWH� +DUG VWDWH LV PRVW
FRPPRQO\ IRXQG LQ WHOHSKRQH QHWZRUNV DQG %,6'1



�$70� V\VWHPV� 6\VWHPV XVLQJ KDUG VWDWH XVXDOO\
KDYH FRPSOH[ VLJQDOLQJ SURWRFROV H[LVW� 7KH FRP�
SOH[LW\ LV QHFHVVDU\ EHFDXVH KDUG VWDWH V\VWHPV DV�
VXPH WKDW WKH VWDWH LQIRUPDWLRQ LV SUHVHQW LQ RWKHU
GHYLFHV DQG WKH\ EDVH WKHLU RSHUDWLRQ RQ WKLV DVVXPS�
WLRQ� 7KHUHIRUH QHFHVVDU\ PHFKDQLVPV WR JXDUDQWHH
WKH VWDWH QHHG WR H[LVW�
,Q WKH ,QWHUQHW� WKH KDUG VWDWH PHDQV WKDW WKURXJK�
RXW WKH SDWK LQ WKH QHWZRUN� VRPH VHUYLFH �UHODWHG�
SDUDPHWHUV DUH VHW DQG UHVRXUFHV DUH DOORFDWHG IRU D
FHUWDLQ WUDpF oRZ� 7KH SDUDPHWHUV DUH UHVHW DQG UH�
VRXUFHV IUHHG RQO\ ZKHQ WKH\ DUH H[SOLFLWO\ WROG WR GR
VR� +DUG�VWDWH LV EHLQJ EURXJKW WR WKH ,QWHUQHW DV D
E\�SURGXFW RI XVLQJ $70 DV OLQN OD\HU �26, OD\HU��
WHFKQRORJ\ >�� ��@�

��� (QG�WR�HQG RU KRS�E\�KRS

,Q FORVH UHODWLRQ WR XVLQJ VWDWH LQ WKH ,QWHUQHW LV
WKH TXHVWLRQ ZKHWKHU WKH VWDWH LQIRUPDWLRQ VKRXOG EH
VSUHDG DURXQG WR WKH ZKROH SDFNHW SDWK �HQG�WR�HQG�
RU WR RQO\ SDUWV RI WKH SDWKV �KRSV�� 8VXDOO\ WKH
SDFNHW SDWKV H[WHQG RYHU PDQ\ $6V WKDW PD\ RU PD\
QRW KDYH LGHQWLFDO WKRXJKWV RQ SROLF\� ,Q WKH FXUUHQW
,QWHUQHW WKH QXPEHU RI URXWHU KRSV EHWZHHQ WZR HQG
KRVWV PD\ ULVH WR GR]HQV RU HYHQ KLJKHU� 7KLV PD\ LQ�
WURGXFH DGGLWLRQDO SURFHVVLQJ GHOD\V DQG FRXOG SRVVL�
EO\ EH DYRLGHG E\ XVLQJ VWDWH LQ WKH URXWHUV� 7KH PRUH
ZLGHVSUHDG WKH VWDWH LV LQ WKH QHWZRUN WKH OHVV ZH
KDYH XQH[SHFWHG SKHQRPHQD LQ WKH FRXUVH RI SDFNHW
IRUZDUGLQJ DQG URXWLQJ�
7KH KRS�E\�KRS KDV EHHQ WKH WUDGLWLRQDO DSSURDFK�
WKH KRS LV XQGHUVWRRG WR EH MXVW WKH KRS IURP RQH
URXWHU WR DQRWKHU� $W WKH PRPHQW LW VHHPV WKDW LW
ZRXOG EH HDVLHU WR VWDUW LPSOHPHQWLQJ WKH VWDWH LQ
D KRS�E\�KRS IDVKLRQ DQG WKHQ ODWHU RQ H[WHQG WKH
GHnQLWLRQ RI KRS WR LQFOXGH SDUWV RI WKH SDWK DV RQH
KRS RU HYHQ WKH ZKROH SDWK DV RQH KRS� 7KLV LV WKH
DSSURDFK WKDW LV VXJJHVWHG LQ 'Lm6HUY DUFKLWHFWXUH
>��@� :LWKLQ RQH $XWRQRPRXV 6\VWHP �$6� FRQVLVWLQJ
RI VHYHUDO URXWHUV WKHUH LV D VLPLODU SROLF\ IRU WUDpF
oRZV�
,Q WKH ,QW6HUY DSSURDFK� WKH 5693 KDV EHHQ VXJ�
JHVWHG WR IXQFWLRQ LQ DQ HQG�WR�HQG PDQQHU>�� ��@�
7KLV ZRXOG UHTXLUH XSGDWLQJ RI WKH ZKROH ,QWHUQHW WR
VXSSRUW 5693 IXQFWLRQDOLW\ DQG ZRXOG OLNHO\ LQWUR�
GXFH VFDODELOLW\ SUREOHPV LQ WKH FRUH RI WKH QHWZRUN�

��� &RQQHFWLRQOHVV YV� FRQQHFWLRQ RUL�

HQWHG

$V ZH DUH WKLQNLQJ LQ VSUHDGLQJ WKH 4R6 � &R6 GHFL�
VLRQ LQIR ZH QHHG WR DOVR WDNH LQWR DFFRXQW WKH OD\HU
� WKDW DFWXDOO\ WUDQVSRUWV WKH GDWD� 7KH HPHUJHQFH
RI FRQQHFWLRQ RULHQWHG WHFKQRORJLHV� VSHFLnFDOO\ $70�
RmHU DW OHDVW WKH SRVVLELOLW\ WR 4R6� WKRXJK WKH\ GR

QRW UHTXLUH WKH XVH RI 4R6 SDUDPHWHUV DQG HYHQ SUR�
YLGH VHUYLFHV RU PHDQV IRU WKLV NLQG RI WUDpF �8%5 LQ
$70� &,5 VHW WR ]HUR LQ )UDPH 5HOD\�� 7R DOORFDWH
UHVRXUFHV LQ FRQQHFWLRQ RULHQWHG HQYLURQPHQW ZH QHHG
DGYDQFHG &RQQHFWLRQ $GPLVVLRQ &RQWURO IXQFWLRQDO�
LW\ DQG PRGHUQ TXHXH PDQDJHPHQW DOJRULWKPV DQG
PHWKRGV� 7KH GLpFXOW\ OLHV LQ GHnQLQJ WKH SDUDPH�
WHUV RI ,3 WUDpF WR FKDUDFWHUL]H WKH WUDpF SURSHUWLHV
DQG WKLV FKDUDFWHUL]DWLRQ DmHFWV WKH RYHUOD\LQJ ,QWHU�
QHW 7HFKQRORJLHV� 7&3 oRZ FRQWURO� IRU LQVWDQFH�
,Q WKH FRQQHFWLRQOHVV HQYLURQPHQW ZH FDQ SURYLGH IRU
&ODVVHV RI 6HUYLFH� GLmHUHQWLDWHG OHYHOV RI VHUYLFH ZLWK
WKH DLG RI SULRULW\ TXHXHV DQG UHODWHG DOJRULWKPV�
,Q WKH FXUUHQW ,QWHUQHW WKH GLYHUVLW\ RI QHWZRUNLQJ
WHFKQRORJLHV DOVR VXJJHVWV WKDW WKH WKRXJKW RI FRQQHF�
WLRQOHVV HQYLURQPHQW DQG WKH VXEVHTXHQW LPSOLFDWLRQV
PLJKW EH PRUH UHDGLO\ DSSOLHG�
7KH SUREOHP RI SURYLGLQJ DEVROXWH RU UHODWLYH JXDU�
DQWHHV RI GHOLYHU\ GHSHQGV DOVR YHU\ PXFK RQ WKH XQ�
GHUO\LQJ QHWZRUN WHFKQLTXHV� (YHQ LI ZH KDYH MXVW
RQH KRS RI (WKHUQHW RQ DQ RWKHUZLVH $70 LQIHVWHG
SDWK� ZH FDQ QRW DQ\PRUH VD\ DQ\WKLQJ GHnQLWH RQ
WKH 4XDOLW\ RI 6HUYLFH ERXQGV WKDW WKH SDWK KDV�
+RZHYHU� ZKHWKHU ZH DUH XVLQJ FRQQHFWLRQOHVV RU FRQ�
QHFWLRQ RULHQWHG WHFKQRORJLHV ZH KDYH VWLOO WZR LPSRU�
WDQW TXHVWLRQV OHIW XQDQVZHUHG� 'R ZH ZDQW WR XVH
4R6 RU &R6 LQ WKH ,QWHUQHW DQG ZKR GR ZH OHW WR
PDNH WKH UHTXHVWV DQG GHFLVLRQV RQ VHUYLFH OHYHOV�

� 8VHU YV� 1HWZRUN

)LQDOO\� ZH FRPH EDFN WR RQH RI WKH PRVW LPSRUWDQW
TXHVWLRQV UHODWLQJ WR 4XDOLW\ RI 6HUYLFH DQG WKH ,Q�
WHUQHW� :KR RU ZKDW GHFLGHV WKDW D SDUWLFXODU WUDpF
oRZ LV WR EH SULRULWL]HG� 2QH RI WKH PRVW LPSRUWDQW
TXHVWLRQV UHJDUGLQJ WKH VWDWH LQ WKH ,QWHUQHW� LV GR ZH
KDYH WR VFDOH WKH VWDWH LQIRUPDWLRQ ZLWK WKH LQGLYLG�
XDO XVHU RU ZLWK WKH DSSOLFDWLRQV WKDW XVHUV DUH XVLQJ
RU ZLWK VRPH RWKHU DJJUHJDWHG IRUP RI WUDpF� 6HU�
YLFH DJJUHJDWLRQ LV DQ LVVXH WKDW KDV QRW EHHQ VWXGLHG
PXFK� $ VLPSOLnHG VXJJHVWLRQ IRU VHUYLFH DJJUHJD�
WLRQ LV SUHVHQWHG LQ )LJXUH �� ZKHUH LQ D FRQQHFWLRQ
RULHQWHG HQYLURQPHQW �$70� VHUYLFHV DUH PDSSHG WR
9LUWXDO 3DWKV FRQWDLQLQJ 9LUWXDO &LUFXLWV IRU LQGLYLG�
XDO WUDpF oRZV�
7KH DVVLJQPHQW RI SULRULWL]DWLRQ KDV WUDGLWLRQDOO\
EHHQ GRQH LQ WZR ZD\V�

�� 7KH QHWZRUN LVVXHV SULRULWL]DWLRQ ZLWK QR� RU OLW�
WOH UHJDUG WR XVHU ZLVKHV� $Q H[DPSOH RI VXFK
VFKHPH� LQ D PDQQHU RI VSHDNLQJ� PLJKW EH WKH
FRQWHPSRUDU\ ,QWHUQHW�

�� 7KH XVHU UHTXHVWV HLWKHU H[SOLFLWO\ RU LPSOLFLWO\
UHVRXUFHV IURP WKH QHWZRUN� 7KH QHWZRUN WKHQ
QRWLnHV WKH XVHU LI VXFK UHTXHVWHG UHVRXUFHV H[�
LVW DQG UHVHUYHV WKHVH UHVRXUFHV� $Q H[DPSOH RI
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)LJXUH �� $JJUHJDWLQJ VHUYLFHV LQ WKH ,QWHUQHW

LPSOLFLW XVHU UHTXHVW RI SULRULWL]DWLRQ PLJKW EH
WKH 3671� :KHQ WKH XVHU SLFNV XS WKH KDQGVHW
WKH QHDUHVW H[FKDQJH UHVHUYHV D WLPHVORW WR WKH
FRQQHFWLRQ� 7KLV WLPHVORW FRXOG EH XQGHUVWRRG
DV DEVROXWHO\ SULRULWL]HG WR WKH XVHU�

7KH IXQGDPHQWDO LVVXH RI ZKHWKHU ZH VKRXOG DVVLJQ
4R6 WR DQ ,3 SDFNHW oRZ LPSOLFLWO\ E\ QHWZRUN HOH�
PHQWV RU H[SOLFLWO\ E\ XVHU UHTXHVWV LV GHEDWHG TXLWH
H[WHQVLYHO\ LQ >�@ ZKHUH WKH XVHU LQLWLDWHG UHVRXUFH DO�
ORFDWLRQ LV VOLJKWO\ IDYRUHG� WKRXJK QHWZRUN LQLWLDWHG
4R6 LV VHHQ WR KDYH VRPH DGYDQWDJHV�
,I WKH XVHU WULJJHUV WKH 4R6 VKH� PRVW OLNHO\� ZDQWV
DOVR WR PHDVXUH LW� 7KLV VWURQJO\ VXJJHVWV WKDW WKH
JLYHQ 4R6 OHYHO VKRXOG EH DEVROXWH DQG PHDVXUDEOH�
7KLV LPSOLFLWO\ UHTXLUHV WKDW WKH LQGLYLGXDO XVHU KDV
KHU 4R6 SDUDPHWHUV VWRUHG WKURXJKRXW WKH SDFNHW
SDWK� )XUWKHUPRUH� WKLV PHDQV WKDW HYHU\ QRGH KDV WR
VWRUH LQIRUPDWLRQ RQ HYHU\ oRZ WKDW SDVVHV WKURXJK�
0DQ\ VD\ WKDW WKLV SHU�oRZ VWDWH PD\ QHYHU EH SUDF�
WLFDO RU IHDVLEOH LQ WKH ,QWHUQHW RU WKDW RQO\ D YHU\
OLPLWHG VHW RI FRQQHFWLRQV PLJKW KDYH WKHLU LQGLYLGXDO
VWDWHV LQ WKH QHWZRUN� )XUWKHUPRUH� LQ WKH FDVH RI
XVHU WULJJHUHG 4R6 WKHUH FHUWDLQO\ PD\ EH VLWXDWLRQV
ZKHQ WKH VHUYLFH UHTXHVW FDQ QRW EH IXOnOOHG� $ VLW�
XDWLRQ WKDW GRHV QRW H[LVW LQ WKH FXUUHQW ,QWHUQHW DV
VXFK�
9LD QHWZRUN WULJJHUHG UHVRXUFH DOORFDWLRQV WKH 4R6
FDQ EH UHODWLYH� &R6� 'LpFXOW\ OLHV LQ EXLOGLQJ DSSUR�
SULDWH EXVLQHVV PRGHOV DQG VHUYLFH DUFKLWHFWXUHV� ,W
PD\ EH KDUG WR FRQYLQFH D FXVWRPHU WKDW VKH LV EH�
LQJ VHUYLFHG EHWWHU WKDQ WKH QH[W RQH� 7KLV LPSOLHV
WKDW 4R6 VKRXOG EH JHDUHG WRZDUGV JURXSV RI LQGLYLG�
XDO XVHUV� HQWHUSULVHV DQG VXFK� 2QH SUREOHP DULVHV LQ
GHWHUPLQLQJ WKH VHW RI VHUYLFHV WKDW DUH WR EH FODVVLnHG
WR YDULRXV VHUYLFH FODVVHV� 2QO\ XVLQJ n[HG VHWV RI DS�
SOLFDWLRQV OLPLWV WKH VHUYLFH WR WKRVH DSSOLFDWLRQV>�@�
6RPH ZRUN KDV EHHQ GRQH WR DXWRPDWH WKH FRQVWUXF�
WLRQ RI VHUYLFH VHWV� 1HWZRUN 6HUYLFH 3URnOHV>��� ��@�
7KH DJJUHJDWLRQ RI WUDpF oRZV XQGHU VLPLODU SROLF\
LGHQWLnHUV LV DOVR D SUREOHPDWLF LVVXH� VLQFH ZH FDQ QRW
IRU VXUH NQRZ ZKDW NLQG RI WUDpF QHHGV ZKDW NLQG RI
SDUDPHWHUV>�@ DW GLmHUHQW LQVWDQFHV�

� &RQFOXVLRQV

,W VKRXOG EH REYLRXV WKDW HYHQ LQ WKH ,QWHUQHW WKHUH
DUH QR IUHH OXQFKHV� LI ZH JLYH UHVRXUFHV WR D JURXS
RI XVHUV RU VHUYLFHV ZH XQDYRLGDEO\ WDNH WKH UHVRXUFHV
DZD\ IURP DQRWKHU JURXS� 3XW LQ DQRWKHU ZD\� %ULQJ�
LQJ 4R6 WR WKH QHWZRUN OHDGV WR D VLWXDWLRQ ZKHUH WKH
RQFH IDLU QHWZRUN LV IDYRULQJ VRPH VHUYLFHV DW WKH SULFH
RI QHJOHFWLQJ RWKHUV� 7KLV LV WKH FDVH� ZKHQ UHVRXUFHV
EHFRPH OLPLWHG DQG WKH OLWWOH DPRXQWV RI UHVRXUFHV
KDYH WR EH GLYLGHG� 7R FRQWURO WKH XVDJH RI UHVRXUFHV
DQG OLPLWLQJ WKH QXPEHU RI XVHUV WKDW ZLVK WR XVH WKH
WKHRUHWLFDOO\ VFDUFH UHVRXUFHV D VHUYLFH DUFKLWHFWXUH
LV QHHGHG� ([DPSOHV RI WKHVH NLQGV RI HmRUWV DUH WKH
,QWHJUDWHG DQG 'LmHUHQWLDWHG VHUYLFH DUFKLWHFWXUHV UH�
VSHFWLYHO\� ,Q DGGLWLRQ� SULFLQJ DOVR SOD\V D PDMRU UROH
ZKHQ GHWHUPLQLQJ ZKR ZDQWV� RU LV DEOH WR LQ WKH nUVW
SODFH� WR XVH 4R6 LQ WKH ,QWHUQHW�
,W PD\ EH TXHVWLRQDEOH LI ZH DUH HYHU JRLQJ WR VHH
DEVROXWH 4R6 RQ D oRZ E\ oRZ EDVLV� ,Q WKH IXWXUH
ZH PD\ DFWXDOO\ KDYH DSSOLFDWLRQV �RU XVHUV� ZKLFK
NQRZ H[DFWO\ ZKDW NLQG RI 4R6 WKH\ QHHG� DQG ZLWK
WKH DLG RI ,3Y� >��@ DQG 5693 >�@ ZH PD\ EH DEOH WR
DVVLJQ H[SOLFLW 4R6 WR D VHVVLRQ RQ^GHPDQG� 7KHQ� LW
LV GHEDWDEOH LI WKH QHWZRUN ZLOO HYHU KDYH WKH FDSDFLW\
WR SURYLGH IRU SHU�oRZ DEVROXWH 4R6� 0RUH OLNHO\� ZH
ZLOO VHH DJJUHJDWHV RI VHUYLFHV EHLQJ SULRULWL]HG ZLWK
GLmHUHQW ZHLJKWV� 7KLV ZD\ WKH DGDSWDWLRQ LV LQ EDO�
DQFH ERWK WKH QHWZRUN DQG WKH DSSOLFDWLRQV DUH oH[LQJ
ZLWK WKHLU SHUIRUPDQFH�
7KH HVVQWLDO LVVXH LV WKH SHU�oRZ VWDWH VFDODELOLW\� 7KH
UHDVRQDEOH VWDWH WDEOH UHTXLUHPHQWV LQ WKH HGJHV RI
WKH QHWZRUN �DFFHVV URXWHUV� JURZ XS WR EH LPSRVVL�
EOH GHPDQGV LQ WKH FRUH RI WKH QHWZRUN� 7KLV HmHFW
LV IXUWKHU HQKDQFHG ZLWK WKH UHFHQW WUHQGV LQ WUDpF
SDWWHUQV ZKHUH �� � RI WKH WUDpF LV IRUZDUGHG RXW�
VLGH RI WKH /$1V� 7KLV PHDQV WKDW WKHUH FDQ QRW H[LVW
VLQJOH FXVWRPHUV� RU SHU�oRZ VWDWH� LQ WKH FRUH RI WKH
QHWZRUN� QRW DW OHDVW LQ WKH ZLGH VHQVH DQG WKH PDMRU�
LW\ RI ,QWHUQHW XVHUV ZLOO EH RmHUHG RQO\ GLmHUHQWLDWHG
&R6� $OVR WKH TXHVWLRQ RI FRQQHFWLRQOHVV DQG FRQQHF�
WLRQ RULHQWHG WHFKQLTXHV LV DQVZHUHG LI SHU�oRZ VWDWH
LV OLPLWHG� 7UDpF LV SULRULWL]HG LQ URXWHUV DQG FRQQHF�
WLRQOHVV WHFKQRORJLHV VXpFH DV WKH WUDQVSRUW PHGLD�
7KH DFWXDO XVH DQG LPSOHPHQWDWLRQ RI VWDWH� ZKHWKHU
LW EH VRIW�VWDWH RU KDUG�VWDWH LV LQGLmHUHQW� 6RIW VWDWH
PLJKW EH OLJKWHU WR LPSOHPHQW DQG UHTXLUHV QR QHW�
ZRUN ZLGH 
oDJ GD\
�
,Q DGGLWLRQ� WKH HQG�WR�HQG VROXWLRQ LV QRW QHFHVVDU\
LQ WKH &R6 VFKHPH EXW ZH FDQ FRQFHQWUDWH RQ SULRUL�
WL]LQJ WUDpF RQ D KRS�E\�KRS EDVLV� 7KLV DOVR PDNHV
LQWHURSHUDELOLW\ EHWZHHQ ,63V OHVV RI DQ LVVXH DQG
JLYHV WLPH WR ROG QHWZRUNLQJ WHFKQRORJLHV WR EH XS�
GDWHG� $IWHU WKH WHFKQRORJ\ KDV SHQHWUDWHG WKH GHn�
QLWLRQ RI KRS PLJKW H[WHQG IURP URXWHU� WR�URXWHU� WR
$6�WR�$6 WR WKH HQG�WR�HQG VROXWLRQ�



:KDWHYHU WKH nQDO VROXWLRQ� 4R6 RU &R6� WKH SULFLQJ�
EXVLQHVV PRGHOV� VHUYLFH DUFKLWHFWXUHV QHHG WR FDUH�
IXOO\ DFFRXQWHG IRU DQG VKRXOG EH XVHG WR JHDU WKH
XVH RI 4R6 WR WKRVH DSSOLFDWLRQV �DQG XVHUV� WKDW FDQ
QRW H[LVW ZLWKRXW VHUYLFH JXDUDQWHHV�

� $FNQRZOHGJHPHQWV

7KLV ZRUN ZDV VSRQVRUHG E\ WKH ,3$1$�SURMHFW LQ WKH
ODERUDWRU\ RI 7HOHFRPPXQLFDWLRQV 7HFKQRORJ\ DQG
WKH DXWKRU LV DOVR VSRQVRUHG E\ WKH 1RNLD )RXQGD�
WLRQ�

5HIHUHQFHV

>�@ (XJHQLR *XDUHQH� 3DROR )DVDQR� DQG 9LQLFLR
9HUFHOORQH� ,3 DQG $70 LQWHJUDWLRQ SHUVSHF�
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