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(QJLQHHULQJ´�

6XPPDU\

,QWHUDFWLRQV EHWZHHQ VHUYLFHV DQG IHDWXUHV DUH D FKDOOHQJLQJ

SUREOHP LQ WKH GHYHORSPHQW DQG RSHUDWLRQ RI

WHOHFRPPXQLFDWLRQ VHUYLFHV� 0XOWLPHGLD VHUYLFHV DQG WKH

FRQYHUJHQFH RI VHUYLFHV IURP GLIIHUHQW DUHDV OLNH ,QWHUQHW RU

EURDGFDVWLQJ LQWHQVLI\ WKH SUREOHP� 7KLV SDSHU EULQJV QHZ

SUREOHPV WR WKH IURQW WKDW DULVH E\ QHZ� FRPSUHKHQVLYH

VHUYLFHV� 0DQ\ H[DPSOH VFHQDULRV RI VHUYLFH LQWHUDFWLRQ

SUREOHPV DUH VKRZQ DQG D V\VWHPDWL]DWLRQ LV SUHVHQWHG� $IWHU

D GHWDLOHG GLVFXVVLRQ� SRVVLEOH VROXWLRQV DUH GHVFULEHG�

5pVXPp

/HV LQWHUDFWLRQV HQWUH OHV VHUYLFHV VRQW O
XQ GHV SULQFLSDX[

SUREOqPHV UHQFRQWUp ORUV GX GpYHORSSHPHQW HW GH O
XWLOLVDWLRQ

GHV VHUYLFHV GH WpOpFRPPXQLFDWLRQ� &HWWH GLIILFXOWp HVW HQFRUH

DFFUXH SDU OH GpYHORSSHPHQW VLPXOWDQp GH VHUYLFHV GDQV GHV

GRPDLQHV GLIIpUHQWV HW SDU O
LPSOpPHQWDWLRQ PXOWLPHGLD� /H

SUpVHQW UDSSRUW GpFULW HW SUpVHQWH GH PDQLqUH V\VWpPDWLTXH OHV

QRXYHOOHV SUREOpPDWLTXHV JpQpUpHV SDU OHV QRXYHDX[ VHUYLFHV

JOREDX[� /
pWXGH H[KDXVWLYH GH FHV TXHVWLRQV VHUD VXLYLH

G
XQH SUpVHQWDWLRQ GHV VROXWLRQV SRVVLEOHV�

�� ,QWURGXFWLRQ�� 1HZ� $VSHFWV� RI� 6HUYLFH�

,QWHUDFWLRQV�

6HUYLFH LQWHUDFWLRQV VSHFLI\ HIIHFWV EHWZHHQ LQWHUZRUN�

LQJ VHUYLFHV ZLWKLQ FRPPXQLFDWLRQV V\VWHPV� 7KHUHE\

XQH[SHFWHG DQG XQZDQWHG EHKDYLRU FDQ RFFXU� WKDW

LQMXUHV WKH VHUYLFH IXQFWLRQDOLW\�

7KLV SDSHU GHVFULEHV WKH SUREOHPV RI VHUYLFH LQWHUDF�

WLRQV� ZKLFK DUH DQ RQJRLQJ SUREOHP RI WKH VHUYLFH

HQJLQHHULQJ GLVFLSOLQH� 8S WR QRZ� WKH ZRUN RQ VHUYLFH

LQWHUDFWLRQV DQG SUREOHP VROXWLRQV IRFXVHV RQ VXSSOH�

PHQWDU\ WHOHSKRQH VHUYLFHV� 1HZ DVSHFWV LQ VHUYLFH

LQWHUDFWLRQV� ZKLFK DULVH IURP PXOWLPHGLD DQG WKH FRQ�

YHUJHQFH RI VHUYLFHV IURP WHOHFRPPXQLFDWLRQV� GDWD

FRPPXQLFDWLRQV DQG EURDGFDVWLQJ� KDYH QRW UHDOO\ EHHQ

WDNHQ LQWR DFFRXQW \HW�

,Q DGGLWLRQ WR WKH ZHOO NQRZQ FDXVHV RI VHUYLFH DQG

IHDWXUH LQWHUDFWLRQV� VXFK DV OLPLWHG VLJQDOLQJ VXSSRUW

RU DGGUHVV UHVROXWLRQ SUREOHPV� ZH ZLOO LQ WKH IROORZLQJ

H[DPLQH LQWHUDFWLRQV WKDW UHVXOW IURP WKH UHFHQW HYROX�

WLRQ LQ LQIRUPDWLRQV� DQG FRPPXQLFDWLRQV VHUYLFHV DQG

WKHLU IXWXUH GHYHORSPHQW� 0XOWLPHGLD VHUYLFHV FDXVH

XQZDQWHG LQWHUDFWLRQV WKDW UHVXOW IURP WKH FRPELQDWLRQ

RI GLIIHUHQW PHGLD DQG WKHLU 4R6 UHTXLUHPHQWV ZLWKLQ

RQH VHUYLFH� 7KH FRQYHUJHQFH RI VHUYLFHV DQG QHWZRUNV

LQ WKH DUHDV RI WHOHFRPPXQLFDWLRQV �H�J� SKRQH� ID[��

GDWD FRPPXQLFDWLRQV �H�J� HPDLO� IWS� DQG EURDGFDVWLQJ

�H�J� 79� UDGLR�� OHDGV WR QHZ� VR IDU XQNQRZQ LQWHUDF�

WLRQ SUREOHPV WKDW DULVH IURP WKH PRYH RI VHUYLFHV WR D

QHZ FRQWH[W >6+-���@� $QRWKHU VRXUFH RI LQWHUDFWLRQV

LQ WKLV UHVSHFW LV WKH GHUHJXODWLRQ RI WKH WHOHFRPPXQL�

FDWLRQV PDUNHW� :LWKLQ D GHUHJXODWHG LQIRUPDWLRQV� DQG

FRPPXQLFDWLRQV PDUNHW� VHUYLFHV DUH SURYLGHG E\ PRUH

WKDQ RQH LQWHUZRUNLQJ SURYLGHU DQG SURYLGHG VHUYLFHV

DUH FURVVLQJ GRPDLQ ERUGHUV� 7KHUHIRUH VHUYLFHV FDQ EH

LQWHUSUHWHG DQG H[HFXWHG GLIIHUHQWO\ LQ WKH GLIIHUHQW

FRQWH[WV�



7KH SDSHU LV RUJDQL]HG LQ WKH IROORZLQJ ZD\� )LUVW ZH

SUHVHQW QHZ LQWHUDFWLRQ VFHQDULRV DQG V\VWHPDWL]H WKHLU

UHOHYDQFH LQ WKH VHUYLFH VRIWZDUH OLIH F\FOH� $IWHU D

JHQHUDO LQWURGXFWLRQ RI IHDWXUH LQWHUDFWLRQ VROXWLRQV LQ

6HFWLRQ �� ZH SUHVHQW D VWUDWHJ\ IRU LQWHUDFWLRQ KDQGOLQJ

E\ LQWHUDFWLRQ DYRLGDQFH� $ FRQFOXVLRQ ILQDOL]HV RXU

SDSHU�

�� 6HUYLFH�,QWHUDFWLRQ�6FHQDULRV�

7KH VHUYLFH DQG IHDWXUH LQWHUDFWLRQ LVVXH LV� DV ZH KDYH

VKRZQ DERYH� QRW D VWULFWO\ GHWHUPLQHG SUREOHP EXW

SURGXFHV D YDULHW\ RI TXHVWLRQV DQG SUREOHPV WKURXJK�

RXW WKH VHUYLFH OLIH F\FOH� 6RPH SUREOHPV DUH ZHOO XQ�

GHUVWRRG DV ZH FDQ VHH LQ WKH ZRUN RQ IHDWXUH LQWHUDF�

WLRQV LQ WHOHSKRQH V\VWHPV �H�J� >.&9��@�� %XW HYHQ

WKHUH� XQVROYHG SUREOHPV UHPDLQ� 2WKHUV UHPDLQ D JUHDW

FKDOOHQJH IRU IXWXUH UHVHDUFK� 7KHUHIRUH LW LV QHFHVVDU\

LQ WKH ILUVW ZD\ WR GHVFULEH WKH QHZ SUREOHPV LQ LQWHUDF�

WLRQ VFHQDULRV DQG WR GHULYH JHQHUDO ZD\V IRU VROXWLRQV

>&/��@�

��� )HDWXUH ,QWHUDFWLRQ %HQFKPDUN

$FFRUGLQJ WR WKH IHDWXUH LQWHUDFWLRQV EHQFKPDUN RI

&DPHURQ HW�DO� >&*/���@� ZKLFK GHVFULEHV D FRPSUH�

KHQVLYH RYHUYLHZ RI IHDWXUH LQWHUDFWLRQ VFHQDULRV LQ

WHOHSKRQH DQG ,1 V\VWHPV� LQWHUDFWLRQV FDQ EH V\VWHPD�

WL]HG E\ WKHLU FDXVHV LQ L� YLRODWLRQ RI DVVXPSWLRQV� LL�

OLPLWHG QHWZRUN VXSSRUW DQG LLL� SUREOHPV RI GLVWULEXWHG

V\VWHPV�

9LRODWLRQ RI DVVXPSWLRQV� $VVXPSWLRQV DERXW IHDWXUH

EHKDYLRU DUH EURNHQ ZKHQ D IHDWXUH¶V FRQWH[W LV

FKDQJHG E\ DQRWKHU IHDWXUH�

)RU H[DPSOH� 7HUPLQDWLQJ &DOO 6FUHHQLQJ �7&6� SUH�

YHQWV FDOOV FRPLQJ IURP GHGLFDWHG XVHUV� $XWRPDWLF

&DOO %DFN �$&%� SUHSDUHV WKH ODVW LQFRPLQJ FDOO� WKDW

KDV QRW EHHQ DQVZHUHG� IRU FDOOEDFN� $ XVHU� ZKR KDV

DFWLYDWHG ERWK RI WKH WZR IHDWXUHV� FDQ EH IDFHG ZLWK WKH

VLWXDWLRQ� WKDW KH DXWRPDWLFDOO\ FDOOV EDFN D XVHU ZKR LV

DFWXDOO\ RQ KLV VFUHHQLQJ OLVW� %RWK IHDWXUHV SURFHVV

FRUUHFWO\ EXW WKH $&% DOWHUQDWHV WKH FRQWH[W IRU WKH

7&6� VLQFH LW WUDQVIRUPV DQ LQFRPLQJ FDOO LQ DQ RXWJR�

LQJ FDOO� ZKLFK LV SHUPLWWHG� 7KH DVVXPSWLRQ RI EHLQJ

VKLHOGHG IURP GHGLFDWHG FDOOV LV EURNHQ�

/LPLWHG QHWZRUN VXSSRUW� ,QWHUDFWLRQV DUH FDXVHG E\

OLPLWHG FRPPXQLFDWLRQ EHWZHHQ QHWZRUN FRPSRQHQWV

DQG SRRU VLJQDOLQJ FDSDELOLWLHV RI WKH WHUPLQDOV�

7KH VHW RI VLJQDOV RI D FRPPRQ WHOHSKRQH VHW LV OLPLWHG

WR WHQ GLJLWV DQG D IHZ RWKHU V\PEROV� 0DQ\ WHOHSKRQ\

IHDWXUHV FRPH LQ FRQIOLFW ZKHQ GLIIHUHQW IHDWXUHV LQWHU�

SUHW WKH VDPH VLJQDO H�J� IODVKKRRN DV D WULJJHU VLJQDO�

0DSSLQJ DQG UH�PDSSLQJ RI VLJQDOHG LQIRUPDWLRQ HOH�

PHQWV DW WKH ERUGHUV RI GLIIHUHQW VLJQDOLQJ V\VWHPV LV

DQRWKHU H[DPSOH ZKHUH OLPLWHG QHWZRUN VXSSRUW EH�

FRPHV HYLGHQW�

3UREOHPV RI GLVWULEXWHG V\VWHPV� )HDWXUHV DUH UHDO�

L]HG LQ GLVWULEXWHG QRGHV DQG WKH FRRUGLQDWLRQ DQG

V\QFKURQL]DWLRQ LV LQVXIILFLHQW�

)RU H[DPSOH� 8VHU $ DQG XVHU % KDYH DFWLYDWHG &DOO

%DFN RQ %XV\ 6XEVFULEHU �&%%6� DQG $XWRPDWLF &DOO

%DFN �$&%� UHVSHFWLYHO\� 7KH DFWLYDWLRQ RI ERWK IHD�

WXUHV IRU WKH VDPH FDOO FDQ OHDG WR D OLQH EORFNLQJ� VLQFH

ERWK OLQHV DUH FRQVWDQWO\ EXV\ GXH WR WKH �IDLOLQJ� IHD�

WXUHV¶ FDOO DWWHPSWV�

��� 1HZ 6FHQDULRV

,Q DGGLWLRQ WR WKLV EHQFKPDUN RI LQWHUDFWLRQ VFHQDULRV�

QHZ FDXVHV� ZKLFK KDYH QRW EHHQ FRQVLGHUHG \HW� DULVH

E\ PXOWLPHGLD VHUYLFHV� VHUYLFH DQG QHWZRUN FRQYHU�

JHQFH DQG GHUHJXODWLRQ� 7KH IROORZLQJ H[DPSOHV DUH

VHOHFWHG IURP D PRUH FRPSUHKHQVLYH FROOHFWLRQ RI

EHQFKPDUN VFHQDULRV LQ >.HO��@�

����� 0XOWLPHGLD

7KH FRPELQDWLRQ RI GLIIHUHQW PHGLD RI YDU\LQJ TXDOLW\

ZLWKLQ RQH VHUYLFH DQG PXOWL�SDUW\ FDOOV EULQJ D QXPEHU

RI SRWHQWLDO FRQIOLFW DUHDV� ,QWHUDFWLRQV FDXVHG WKHUHE\

JR EH\RQG WKH WUDGLWLRQDO VSHHFK RULHQWHG WHOHFRPPX�

QLFDWLRQ V\VWHPV�

0XOWLPHGLD DQG 4R6� �([DPSOH �� &HUWDLQ KLJK

SULFHG VHUYLFHV JXDUDQWHH D KLJK TXDOLW\ WR WKH VXE�

VFULEHU� ,I WKH 4R6 LQ D PXOWLPHGLD FRQIHUHQFH H[FHHGV

WKH SUHVHW OLPLW� H�J� GXH WR DQ RYHUORDG� WKH FRQIHUHQFH

ZLOO EH LQWHUUXSWHG RU HYHQ WHUPLQDWHG� 7KH FRQIHUHQFH

SDUWLFLSDQWV SUREDEO\ ZRXOG KDYH DJUHHG WR D VOLJKWO\

UHGXFHG TXDOLW\� LI WKH\ ZHUH DVNHG�

0XOWLPHGLD DQG &RPSDWLELOLW\� �([DPSOH �� 7KH

VXEVFULEHU RI D PXOWLPHGLD LQIRUPDWLRQ VHUYLFH �H�J�

SHUVRQDO QHZVSDSHU�� ZKR UHFHLYHV LQIRUPDWLRQ YLD D

FRQQHFWLRQOHVV SXVK PHFKDQLVP� FKDQJHV GHFRGLQJ

IRUPDWV RI KLV WHUPLQDO� 1HLWKHU WKH VXEVFULEHU QRU WKH

VHUYLFH SURYLGHU QRWLFH WKDW LQIRUPDWLRQ LV ORVW E\ WKLV

FRQILJXUDWLRQDO FKDQJH� ,QIRUPDWLRQ� WKH VXEVFULEHU LV

HYHQWXDOO\ FKDUJHG IRU�

5ROH FRQIOLFWV� �([DPSOH �� 7KH FRQIHUHQFH FRRUGLQD�

WRU RI D PXOWLPHGLD FRQIHUHQFH UHFHLYHV D VHFRQG FDOO�

+H OHDYHV WKH FRQIHUHQFH �VXVSHQG� DQG UHVSRQGV WR WKH

VHFRQG FDOO� 'XULQJ WKLV WLPH DOO WKH IHDWXUHV RI WKH

FRQIHUHQFH FRRUGLQDWRU DUH GLVDEOHG� H�J� DFFHSWDQFH RI

D QHZ SDUWLFLSDQW�

����� &RQYHUJHQFH

2Q WKH RQH KDQG FRQYHUJHQFH PHDQV WKH FRPELQDWLRQ

RI VHUYLFHV RU IHDWXUHV RI WKH DUHDV RI WHOHFRPPXQLFD�

WLRQ �SKRQH� ID[�� GDWD FRPPXQLFDWLRQ �HPDLO� :::�

DQG EURDGFDVWLQJ �79� UDGLR�� ZKLFK ZHUH WUDGLWLRQDOO\



VHSDUDWHG� 2Q WKH RWKHU KDQG WKH FRQYHUJHQFH DOVR

LQFOXGHV DOO SUREOHPV RI KHWHURJHQHLW\� VLQFH QHWZRUNV

DQG WHUPLQDOV KDYH WR VXSSRUW QHZ VHUYLFH FRPELQD�

WLRQV�

1HZ VHUYLFH FRPELQDWLRQ� �([DPSOH �� :LWK LQWHUDF�

WLYH WHOHYLVLRQ WKH VXEVFULEHU LV DEOH WR VHW ERRNPDUNV

ZLWKLQ FHUWDLQ SURJUDPV� WR UHTXHVW IXUWKHU LQIRUPDWLRQ

IURP D FRUUHVSRQGLQJ VXEMHFW� RU WR REWDLQ PDUNHUV RQ

VXFFHHGLQJ UHOHYDQW SURJUDPV� 6LQFH WKH ERRNPDUN LV

VHW RQ D VHTXHQFH RI SLFWXUHV �H�J� ZLWKLQ D QHZV VSRW� LW

LV GLIILFXOW WR HQVXUH WKDW VXEVFULEHU¶V UHTXHVWV DUH IXO�

ILOOHG E\ WKH LQIRUPDWLRQ� SRLQWHG DW E\ WKH ERRNPDUN�

0XOWLPHGLD WHUPLQDOV� �([DPSOH �� 3& EDVHG WHUPL�

QDOV DUH QRUPDOO\ HTXLSSHG ZLWK D VFUHHQ VDYHU IXQFWLRQ

WKDW VZLWFKHV RII WKH GLVSOD\ LI WKH WHUPLQDO LV QRW LQ XVH

IRU D FHUWDLQ SHULRG RI WLPH� 7KH XVH LV GHWHUPLQHG E\

NH\SDG RU PRXVH�FXUVRU�DFWLRQV� 7KLV ZRUNV ZHOO IRU

LQWHUDFWLYH VHUYLFHV WKDW DUH EDVHG RQ D GDWD H[FKDQJH

DQG UHTXLUH XVHU LQSXW� +RZHYHU� LW LV D SUREOHP IRU

VHUYLFHV WKDW DUH ZRUNLQJ ZLWK DXGLR RU YLGHR� VXFK DV

YLGHR WHOHSKRQ\ RU YLGHR�RQ�GHPDQG� ,W LV PRUH WKDQ

LQFRQYHQLHQW LI WKH GLVSOD\ VZLWFKHV WR EODFN GXULQJ D

YLGHR SUHVHQWDWLRQ� ,PDJLQH WKH DOHUW RI D YLGHR WHOH�

SKRQH FDOO� ZKHUH WKH FDOOHG XVHU KDV WR GHDFWLYDWH WKH

VFUHHQ VDYHU E\ LQSXWWLQJ KLV SDVVZRUG�

7KLV LQWHUDFWLRQ SUREOHP RFFXUV� EHFDXVH IHDWXUHV RI

WKH WHUPLQDO DQG WKH FRPPXQLFDWLRQ VHUYLFHV KDYH FRQ�

YHUJHG� DQG KDYH PRYHG WKH VHUYLFHV LQWR DQRWKHU FRQ�

WH[W WKDW WKH\ ZHUH QRW GHVLJQHG IRU�

3HUIRUPDQFH� �([DPSOH �� 7KH H[HFXWLRQ RI VHYHUDO

VHUYLFHV LQ SDUDOOHO RQ RQH WHUPLQDO� PD\ FDXVH GUD�

PDWLF GHFUHDVH LQ SHUIRUPDQFH� 7KLV DIIHFWV WKH 4R6

WKDW LV JXDUDQWHHG IRU UXQQLQJ VHUYLFHV DQG PD\ HYHQ

FDXVH WKH UHOHDVH RI D VHUYLFH� DOWKRXJK WKH VHUYLFH

SURYLGHU VWLOO IXOILOV KLV 4R6 JXDUDQWHH�

����� 'HUHJXODWLRQ

7KH PDUNHW IRU FRPPXQLFDWLRQ DQG LQIRUPDWLRQ VHU�

YLFHV LV FXUUHQWO\ UHRUJDQL]HG E\ GHUHJXODWLRQ HIIRUWV WR

WKH SULQFLSOHV RI D IUHH PDUNHW HFRQRP\� 0DQ\ GLIIHU�

HQW SURYLGHUV FRRSHUDWH RU FRPSHWH LQ WKH GHSOR\PHQW

RI VHUYLFHV� 0LVVLQJ LQWHUZRUNLQJ UXOHV RU SURSULHWDU\

LQWHUIDFHV FDXVH ZURQJ EHKDYLRU RI VHUYLFHV�

0XOWL�3URYLGHU� �([DPSOH �� 7KH DFWLYDWLRQ RI WKH

FDOOEDFN�RQ�EXV\�VXEVFULEHU IHDWXUH GXULQJ D FDOO YLD D

&DOO�E\�&DOO SURYLGHU KDV WKH UHVXOW� WKDW WKH FDOOEDFN LV

HVWDEOLVKHG YLD WKH VWDQGDUG RU SUHVHOHFW SURYLGHU� VLQFH

WKH VHUYLFH LV DJQRVWLF RI D &DOO�E\�&DOO SUHIL[�

,QWHUZRUNLQJ� �([DPSOH �� ,Q *HUPDQ\ WKH LQWURGXF�

WLRQ RI &DOO E\ &DOO SKRQH VHUYLFH SURYLGHUV� OHDG WR

ELOOLQJ SUREOHPV� IRU H[DPSOH LQ KRWHOV� VLQFH WKH

FKDUJH LQGLFDWLRQ WRQH ZDV PLVVLQJ LQ QRQ�7HOHFRP

FDOOV�

��� 6RIWZDUH /LIH &\FOH

7RGD\¶V V\VWHPV IRU LQIRUPDWLRQ DQG FRPPXQLFDWLRQ

VHUYLFHV DUH KLJKO\ GLVWULEXWHG DQG FRPSOH[ V\VWHPV�

ZKLFK KDYH WR FRSH ZLWK SHULRGLF FKDQJHV DQG DGDSWD�

WLRQV� 7KH VRIWZDUH SDUW RI WKH V\VWHPV LV YHU\ KLJK�

7KHUHIRUH ZH ZLOO KDYH D FORVHU ORRN RQ WKH VRIWZDUH

V\VWHP DQG LWV SKDVHV RI GHYHORSPHQW�

6LQFH VHUYLFH DQG IHDWXUH LQWHUDFWLRQV UHSUHVHQW D FODVV

RI VHUYLFH VSHFLILF VRIWZDUH SUREOHPV� ZH ZLOO V\VWHPD�

WL]H WKH VHUYLFH LQWHUDFWLRQ VFHQDULRV� DFFRUGLQJ WR WKH

PDLQ SKDVHV RI WKH VRIWZDUH OLIH F\FOH� ,Q WKH IROORZLQJ�

W\SLFDO LQWHUDFWLRQ SUREOHPV LQ HDFK SKDVH DUH GH�

VFULEHG�

x 7KH UHTXLUHPHQWV VSHFLILFDWLRQ ODFNV LQ GHVFULELQJ

WKH IXQFWLRQDOLW\ RI D VHUYLFH� VR WKDW LWV IXQFWLRQDO�

LW\ ZLWKLQ WKH FRQWH[W RI RWKHU VHUYLFHV UHPDLQV XQ�

GHILQHG� $ ZHOO�NQRZQ H[DPSOH IURP ,1 IHDWXUHV

LV WKH FRQFXUUHQW XVDJH RI FDOO IRUZDUGLQJ DQG FDOO

VFUHHQLQJ >)UL��@� 6HH DOVR H[DPSOH ��

x 7KH V\VWHP VSHFLILFDWLRQ �VHUYLFH GHVLJQ� GHILQHV

WKH EHKDYLRU RI WKH FRPSOHWH V\VWHP DQG LWV FRP�

SRQHQWV� +HUH� VRPH IXQFWLRQV DUH �LPSOLFLWO\� GH�

ILQHG� WKDW DUH QRW SDUW RI WKH UHTXLUHPHQWV VSHFLIL�

FDWLRQ� 7KHVH IXQFWLRQV PXVW QRW OHDG WR LQH[DFW

EHKDYLRU� 6HH H[DPSOHV �� � DQG ��

x :URQJ EHKDYLRU LQ WKH LQWHUZRUNLQJ RI GLIIHUHQW

VHUYLFHV L�H� LQWHUDFWLRQV FDQ UHVXOW IURP WKH PDS�

SLQJ RI WKH VHUYLFH GHVLJQ RQ WKH LPSOHPHQWDWLRQ

HQYLURQPHQW� 8QH[SHFWHG EHKDYLRU RFFXUV ZKHQ D

UXQQLQJ VHUYLFH FRQIOLFWV ZLWK RWKHUV� 6HH H[DPSOHV

� DQG ��

x 7KH H[HFXWLRQ RI VHUYLFHV OHDGV WR G\QDPLF FRQ�

IOLFWV LQ WKH VHUYLFH XVDJH� ,QWHUDFWLRQV DUH FDXVHG

IRU H[DPSOH E\ WKH FRQFXUUHQW XVH RI VHUYLFH UH�

VRXUFHV� ZKLFK DUH FDSDEOH RI FRQFXUUHQW DFFHVV�

EXW ODFN LQ SHUIRUPDQFH RU UHDO�WLPH UHVSRQVH IRU

FRPSOH[ VHUYLFHV� 6HH H[DPSOH ��

x :URQJ RU PLVOHDGLQJ DVVXPSWLRQV PDGH E\ WKH

XVHU UHJDUGLQJ VHUYLFH IXQFWLRQDOLW\ DUH FDXVHG E\

LQDFFXUDWH GRFXPHQWDWLRQ� 6XFK D JDS KDV EHHQ

VKRZQ LQ H[DPSOH �� 7KH ULVLQJ QXPEHU RI XSFRP�

LQJ VHUYLFHV ZLOO LQFUHDVH WKH SUREOHP RI PLVOHDG�

LQJ GRFXPHQWDWLRQ DV D PDLQ FDXVH IRU LQWHUDFWLRQ

SUREOHPV� $QG D VHFRQG SRLQW DGGV WR WKLV LVVXH�

6HUYLFHV DUH LQWHQGHG IRU DQ LQWXLWLYH XVH� EXW WKH

VKRUW WLPH WR PDUNHW OHDYHV OLWWOH WLPH IRU FOHDU GH�

VLJQ RU DFFXUDWH GRFXPHQWDWLRQ� DQG WKRURXJK DF�

FHSWDQFH WHVWLQJ�

7KH FODVVLILFDWLRQ RI LQWHUDFWLRQV E\ WKH SKDVHV UH�

TXLUHPHQWV� GHVLJQ� LPSOHPHQWDWLRQ� H[HFXWLRQ DQG

GRFXPHQWDWLRQ� VXSSRUWV WKH HODERUDWLRQ RI DGHTXDWH

VROXWLRQV LQ HDFK RI WKH SKDVHV� :LWK UHVSHFW WR D



PHWKRG EDVHG DSSURDFK LQ VRIWZDUH HQJLQHHULQJ� LW LV

HDVLHU WR KDYH VWUDWHJLHV IRU VROYLQJ LQWHUDFWLRQ SURE�

OHPV GHGLFDWHG WR FHUWDLQ SKDVHV RI GHYHORSPHQW� DQG WR

LQWHJUDWH WKHP LQWR WKH GHYHORSPHQW PHWKRG�

�� 6ROXWLRQV�WR�LQWHUDFWLRQ�LVVXHV�

7KH DSSURDFKHV WR UHVROYH IHDWXUH LQWHUDFWLRQV FDQ EH

FODVVLILHG E\ LQWHUDFWLRQ GHWHFWLRQ� LQWHUDFWLRQ UHVROX�

WLRQ DQG LQWHUDFWLRQ DYRLGDQFH >%9��@� :H SURSRVH

DYRLGDQFH WR EH WKH PHWKRG IRU IXWXUH LQWHUDFWLRQ KDQ�

GOLQJ�

��� ,QWHUDFWLRQ 'HWHFWLRQ

%DVLFDOO\� WKH GHWHFWLRQ RI LQWHUDFWLRQV FDQ EH GLYLGHG

LQWR RII�OLQH DQG RQ�OLQH GHWHFWLRQ� 2II�OLQH GHWHFWLRQ

DSSURDFKHV UHO\ RQ VXLWDEOH PRGHOLQJ RI WKH VHUYLFHV LQ

WKH VHUYLFH VSHFLILFDWLRQ SKDVH� H�J� E\ IRUPDO GHVFULS�

WLRQ WHFKQLTXHV DV 6'/ >.&.��@� /2726� 3HWUL�1HWV�

%\ WKH XVH RI VRIWZDUH WRROV LQWHUDFWLRQV FDQ EH GH�

WHFWHG E\ DXWRPDWHG YDOLGDWLRQ� YHULILFDWLRQ DQG VLPXOD�

WLRQ�

7KH VWDWH VSDFH RI FRPSOH[ V\VWHPV� E\ H[KLELWLQJ D

ODUJH QXPEHU RI YDULDEOHV DQG SDUDPHWHUV� YHU\ TXLFNO\

EHFRPHV WRR ODUJH IRU WRRO�EDVHG H[SORUDWLRQV� +HUH�

RQ�OLQH LQWHUDFWLRQ GHWHFWLRQ KDV WR EH XVHG� ZKLFK RQO\

WDNHV WKH FXUUHQW SDUDPHWHU VHWWLQJV IRU WKH DQDO\VLV�

��� 5HVROXWLRQ

$IWHU KDYLQJ LGHQWLILHG LQWHUDFWLRQV� DSSURSULDWH DFWLRQV

IRU WKHLU UHVROXWLRQ KDYH WR EH XQGHUWDNHQ� 7KH VHUYLFH

VRIWZDUH KDV WR EH UHSURJUDPPHG RU HYHQ UHGHVLJQHG

�RII�OLQH�� $SSURDFKHV IRU RQ�OLQH LQWHUDFWLRQ UHVROXWLRQ

DUH EDVHG RQ GHFLVLRQ WDEOHV� UROH PRGHOV >)UL��@� DJHQW

V\VWHPV RU WKH VXSHUYLVRU\ FRQWURO WKHRU\ >&//��@�

��� $YRLGDQFH

,QWHUDFWLRQ DYRLGDQFH PHDQV WR UHGXFH WKH QXPEHU RI

SRWHQWLDO LQWHUDFWLRQV E\ WKH ZD\ WKH VRIWZDUH DUFKLWHF�

WXUH LV GHVLJQHG� 2SHQ V\VWHP DUFKLWHFWXUHV� DGDSWHG

VLJQDOLQJ SURWRFROV� VHUYLFH FUHDWLRQ JXLGHOLQHV DQG

VHUYLFH FUHDWLRQ HQYLURQPHQWV� DUH PHDQV IRU LQWHUDF�

WLRQ DYRLGDQFH DV ZHOO DV H[DFW VSHFLILFDWLRQ PHWKRGV�

ZKLFK DUH HVSHFLDOO\ GHVLJQHG IRU VHUYLFH HQJLQHHULQJ�

8QIRUWXQDWHO\ WKHUH LV RQO\ OLWWOH UHVHDUFK IROORZLQJ WKLV

DSSURDFK >&/��@�

$V FDQ EH VHHQ IURP WKH DERYH VFHQDULRV� WKH VHUYLFH

DQG VHUYLFH FRQWURO VRIWZDUH ZLOO LQFUHDVH GUDPDWLFDOO\�

0HWKRGV EDVHG RQ WKH IRUPDO GHVFULSWLRQ DQG HYDOXD�

WLRQ RI WKH VWDWH VSDFH ZLOO YHU\ TXLFNO\ UHDFK WKHLU

OLPLWV� 7KHUHIRUH LQ RXU ZRUN� ZH SURSRVH WKH VWUDWHJ\

WR DYRLG LQWHUDFWLRQV DV HDUO\ DV SRVVLEOH LQ WKH VHUYLFH

HQJLQHHULQJ� ,Q WKH ORQJ UXQ WKLV LV WKH EHVW ZD\ WR FRSH

ZLWK WKH LQFUHDVLQJ FRPSOH[LW\ LVVXH�

��� $YRLGDQFH E\ )RUPDOL]HG 5HTXLUHPHQWV

)LUVW LW LV QHFHVVDU\ WR UHGXFH SUREOHPV WKDW KDYH WKHLU

RULJLQ LQ WKH UHTXLUHPHQWV VSHFLILFDWLRQ WR D PLQLPXP�

,Q RUGHU WR DYRLG DOO LQWHUDFWLRQV� FDXVHG E\ PLVOHDGLQJ

LQWHUSUHWDWLRQV RI WKH VHUYLFH IXQFWLRQDOLW\ �VHH H[DP�

SOHV � DQG ��� D IRUPDOL]HG GHVFULSWLRQ PHWKRG RI VHU�

YLFH UHTXLUHPHQWV LV QHHGHG� 7KRXJK WKH ODFNLQJ RI

VXFK IRUPDOL]HG GHVFULSWLRQ PHWKRG LV ZHOO XQGHUVWRRG

E\ WKH LQGXVWU\ VR IDU QR UHOHYDQW DSSURDFKHV DUH NQRZQ

WKDW FDQ VROYH WKLV SUREOHP FRPSUHKHQVLYHO\ >&/��@�

��� 'HVLJQLQJ ,QWHUDFWLRQ $YRLGLQJ $UFKLWHFWXUHV

7KH XVH RI GHGLFDWHG DUFKLWHFWXUHV LQ WKH VSHFLILFDWLRQ

DQG GHVLJQ SKDVH� DYRLGV WKH XSFRPLQJ RI D QXPEHU RI

LQWHUDFWLRQ SUREOHPV�

7UDGLWLRQDO WHOHFRPPXQLFDWLRQV DUFKLWHFWXUHV OLNH

3276 RU ,6'1 GR QRW VHSDUDWH D VHUYLFH RU D IHDWXUH

FRQWURO QRU WKH\ KDYH LQWHUIDFHV IRU VHUYLFH FUHDWLRQ�

7KXV IHDWXUH XSGDWHV GXH WR LQWHUDFWLRQ SUREOHPV FDXVH

HQRUPRXV FRVWV� 7KH ,QWHOOLJHQW 1HWZRUN �,1� DUFKLWHF�

WXUH VHSDUDWHV VHUYLFH FRQWURO IURP FDOO FRQWURO DQG

SURYLGHV D IOH[LEOH VHUYLFH SURYLVLRQLQJ� 6HYHUDO UH�

VHDUFK SURMHFWV IRFXV RQ IHDWXUH LQWHUDFWLRQV RI WKH ,1

>.&9��@� %XW WKH ,1 FRQFHSW � DV FXUUHQWO\ VWDQGDUG�

L]HG � RQO\ GHDOV ZLWK WHOHSKRQ\ VHUYLFHV DQG IHDWXUHV�

&RQFHUQLQJ WKH DERYH VNHWFKHG VFHQDULRV ZH KDYH WR

ORRN RQ IXUWKHU DUFKLWHFWXUDO FRQFHSWV�

����� /D\HUHG $UFKLWHFWXUHV

)LUVW RI DOO IRU LQWHUDFWLRQ DYRLGDQFH� WKH FRPSOHWH

VHSDUDWLRQ RI WKH VHUYLFH FRQWURO IURP WKH QHWZRUN DQG

FRQQHFWLRQ FRQWURO� LV HVVHQWLDO WR RYHUFRPH GUDZEDFNV

LQ WKH PRGHOLQJ RI FRQQHFWLRQV DQG FDOO VWDWHV �H�J� WKH

OLPLWDWLRQV LQ VLJQDOLQJ�� 5HJDUGLQJ LQWHUDFWLRQV� WKH ,1

VWLOO VXIIHUV IURP LWV FDOO PRGHO� ZKLFK OLPLWV WKH PRGHO�

LQJ RI IXWXUH PXOWLPHGLD VHUYLFHV DQG FDXVHV LQWHUDFWLRQ

SUREOHPV�

$ FOHDU VHSDUDWLRQ RI WKH OD\HUV RI VLJQDOLQJ SURWRFROV

�VHUYLFH FRQWURO� FDOO FRQWURO� UHVRXUFH FRQWURO DQG

FRQQHFWLRQ FRQWURO� FRQWULEXWHV WR V\VWHPV EXLOW XS E\

LQGHSHQGHQW FRPSRQHQWV� 7KLV LV HVVHQWLDO IRU VHUYLFHV

ZKLFK EDVH RQ WKH FRQYHUJHQFH RI GLIIHUHQW QHWZRUNV�

$OVR FRQIOLFWV FDXVHG E\ GLIIHUHQW SURYLGHUV DUH RYHU�

FRPH E\ SUHFLVH LQWHUIDFHV� �6HH H[DPSOHV � DQG ��

7KH SUHVHQW WUHQG WRZDUGV D /D\HULQJ E\ $3,V LV LQ OLQH

ZLWK WKLV UHFRPPHQGDWLRQ�

����� 6HVVLRQ &RQFHSW

6HYHUDO VWXGLHV KDYH SURSRVHG WKH VHVVLRQ FRQFHSW WR

GHDO ZLWK WKH FRPSOH[LW\ RI LQIRUPDWLRQ DQG FRPPXQL�

FDWLRQ VHUYLFHV� 7KLV FRQFHSW GHVFULEHV D WHPSRUDO

UHODWLRQVKLS� LQ WKDW DOO FRPPXQLFDWLRQ UHODWLRQVKLSV RI

DOO LQYROYHG SDUWLHV� EHORQJLQJ WR RQH VHUYLFH LQVWDQFH�



DUH FRQWUROOHG E\ RQH FHQWUDO PDQDJHPHQW FRPSRQHQW

�VHVVLRQ PDQDJHU�� )XUWKHUPRUH VHUYLFH VHVVLRQV DUH

GLVWLQJXLVKHG IURP DFFHVV VHVVLRQ RU FRPPXQLFDWLRQ

VHVVLRQV�

,Q WKLV ZD\ WKH FRQFHQWUDWLRQ RI DOO VHVVLRQ FRQWH[W LQ

WKH VHVVLRQ PDQDJHU SURYLGHV WKH QHFHVVDU\ RYHUYLHZ WR

KDQGOH VHUYLFH LQWHUDFWLRQ FRQIOLFWV FDXVHG E\ GLIIHUHQW

DFWLYH IHDWXUHV� $OVR UROH FRQIOLFWV �H[DPSOH �� FDQ EH

DYRLGHG E\ WKH FHQWUDO VHVVLRQ PDQDJHPHQW�

2Q WKH RWKHU KDQG WKH VHSDUDWLRQ RI FRQFHUQV E\ GLIIHU�

HQW NLQGV RI VHVVLRQ V\VWHP UHGXFHV FRPSOH[LW\� 7KHUH

LV QRW RQH VLQJOH VXSHU VHVVLRQ PDQDJHU ZKLFK LV UH�

VSRQVLEOH IRU DOO VHUYLFHV� EXW WKHUH DUH VHVVLRQV GHGL�

FDWHG WR XVHUV �DFFHVV VHVVLRQ�� VHUYLFH VHVVLRQ LQ�

VWDQFHV FRQWUROOLQJ WKH VSHFLILF XVDJH RI D VHUYLFH� DQG

FRPPXQLFDWLRQ VHVVLRQV FRQWUROOLQJ WKH LQIRUPDWLRQ

IORZ LQGHSHQGHQWO\�

VHUYLFH SURYLGHUXVHU $ XVHU %

QHWZRUN

SURYLGHU

DFFHVV VHVVLRQ

VHUYLFH VHVVLRQ

FRPPXQLFDWLRQ

VHVVLRQ

XVHU DJHQW

VHUYLFH

VHVVLRQ

PDQDJHU

VHVVLRQ PDQDJHU

)LJXUH �� 7KH VHVVLRQ DUFKLWHFWXUDO FRQFHSW

����� 2EMHFW 2ULHQWDWLRQ

6HVVLRQ EDVHG DUFKLWHFWXUHV� OLNH WKH 7HOHFRPPXQLFD�

WLRQ ,QIRUPDWLRQV 1HWZRUNLQJ $UFKLWHFWXUH >7,1$@� DUH

FRPSRVHG RI LQWHUDFWLQJ REMHFWV� (DFK REMHFW LV GHGL�

FDWHG WR SHUIRUP FHUWDLQ FDSDELOLWLHV� 7KH VHVVLRQ PDQ�

DJHU IRU H[DPSOH LV VXFK DQ REMHFW�

2WKHU REMHFWV UHSUHVHQW SDUWLFLSDQWV LQ D FRPPXQLFD�

WLRQ VHUYLFH V\VWHP� 7KHVH VR FDOOHG XVHU DJHQWV DFW RQ

EHKDOI RI WKH XVHU ZLWKLQ WKH VHUYLFHV SURYLGHU V\VWHP

GRPDLQ� 7KH\ KDYH IXOO NQRZOHGJH RI WKH XVHUµV FRP�

PXQLFDWLRQ FDSDELOLWLHV DQG SUHIHUHQFHV �H�J� FRQFHUQ�

LQJ 4XDOLW\ RI 6HUYLFH�� 7KXV LQWHUDFWLRQ SUREOHPV

UHVXOWLQJ IURP LQFRPSDWLELOLW\ �VHH H[DPSOHV �� � DQG

�� FDQ HDVLO\ EH KDQGOHG >.0��@�

6XPPDUL]LQJ� ZH FDQ VHH WKDW D VWULFW GLVWULEXWLRQ RI

IXQFWLRQV WR GHGLFDWHG FRPSRQHQWV ZLWKLQ D VHUYLFH

DUFKLWHFWXUH ZLOO QRW RQO\ UHGXFH VRIWZDUH FRPSOH[LW\�

EXW DOVR KHOS DYRLGLQJ LQWHUDFWLRQV LQ DQ HDUO\ SKDVH RI

WKH VRIWZDUH GHYHORSPHQW OLIH F\FOH� WKH GHVLJQ SKDVH�

��� ,PSOHPHQWDWLRQ

7R DYRLG �UHPDLQLQJ� LQWHUDFWLRQV LQ WKH LPSOHPHQWD�

WLRQ SKDVH� LW LV GHVLUDEOH WR DXWRPDWH LPSOHPHQWDWLRQ

E\ DSSURSULDWH VRIWZDUH WRROV DQG FRGH JHQHUDWRUV�

�� &RQFOXVLRQV�

:H KDYH SUHVHQWHG D QXPEHU RI QHZ XSFRPLQJ SURE�

OHPV FRQFHUQLQJ VHUYLFH DQG IHDWXUH LQWHUDFWLRQV LQ WKH

IXWXUH LQIRUPDWLRQ DQG FRPPXQLFDWLRQV VHUYLFHV ZRUOG�

7KH GHVFULSWLRQ RI RXU VHUYLFH LQWHUDFWLRQ EHQFKPDUN

SURYLGHV WKH EDVLV IRU WKH DSSURDFKHV WR GHDO ZLWK WKH

SUREOHPV� 6LQFH WKH VHUYLFH DQG IHDWXUH LQWHUDFWLRQ

LVVXH LQ IDFW FRQVLVWV RI D QXPEHU RI SUREOHPV FDXVHG

E\ TXLWH GLIIHUHQW UHDVRQV LQ GLIIHUHQW VRIWZDUH GHYHO�

RSPHQW SKDVHV� LW LV ILUVW QHFHVVDU\ WR VKRZ DQG FODVVLI\

XSFRPLQJ REVWDFOHV LQ VHUYLFH HQJLQHHULQJ�

$IWHU D VKRUW LQWURGXFWLRQ RI DSSURDFKHV IRU LQWHUDFWLRQ

KDQGOLQJ� ZH SURSRVH WKH VWUDWHJ\ WKDW LQWHUDFWLRQ

DYRLGDQFH LV WKH PDLQ PHDQV WR FRSH ZLWK WKH LQFUHDV�

LQJ FRPSOH[LW\ RI VHUYLFHV DQG RI VHUYLFH LQWHUDFWLRQV�

6RPH VWXGLHV IRU RSHQ FRPSRQHQW EDVHG VHUYLFH DUFKL�

WHFWXUHV DOUHDG\ VXSSRUW FRQFHSWV WKDW DUH VXLWDEOH WR

RYHUFRPH LQWHUDFWLRQ FDXVHV� (VSHFLDOO\ WKH LQWURGXF�

WLRQ RI D IHDVLEOH VHVVLRQ FRQFHSW ZLOO DYRLG LQWHUDFWLRQV

WKDW UHVXOW IURP FDOO PRGHOLQJ DQG FDOO FRQWURO OLPLWD�

WLRQV RI FRQYHQWLRQDO VHUYLFH DUFKLWHFWXUHV� 6LQFH WKH

VWXG\ RI DSSURSULDWH DUFKLWHFWXUHV WR DYRLG LQWHUDFWLRQV

LV VWLOO D QHJOHFWHG DVSHFW >.0��@� UHVHDUFK KDV WR EH

IRFXVHG RQ WKLV DUHD�

�� 5HIHUHQFHV�

>&*/���@ -� &DPHURQ� HW� DO� $ )HDWXUH ,QWHUDFWLRQ

%HQFKPDUN IRU ,1 DQG %H\RQG� ,(((

&RPPXQLFDWLRQV 0DJD]LQH� 9RO���� 1R���

0DUFK ����� SS�������

>6+-���@ 8� 6FK|Q� HW� DO� &RQYHUJHQFH %HWZHHQ

3XEOLF 6ZLWFKLQJ DQG WKH ,QWHUQHW� ,(((

&RPPXQLFDWLRQV 0DJD]LQH� 9RO���� 1R���

-DQXDU\ ����� SS�������

>.&.��@ %� .HOO\� HW� DO� )HDWXUH ,QWHUDFWLRQ 'HWHF�

WLRQ XVLQJ 6'/ 0RGHOV� 3URFHHGLQJV RI

,((( *OREHFRP� ����� SS�����������

>&//��@ <� &KHQ� HW� DO� 5HVROYLQJ )HDWXUH ,QWHUDF�

WLRQV 8VLQJ 0RGXODU 6XSHUYLVRU\ &RQWURO

ZLWK 3ULRULWLHV� 3URFHHGLQJV RI ),: ,9�

����� SS���������

>)UL��@ 1� )ULWVFKH� 5XQWLPH 5HVROXWLRQ RI )HDWXUH

,QWHUDFWLRQV LQ $UFKLWHFWXUHV ZLWK VHSDUDWHG

&DOO DQG )HDWXUH &RQWURO� 3URFHHGLQJV RI

),: ,,,� ����� SS�������



>.&9��@ .� .LPEOHU� &� &DSHOOPDQQ� +� 9HOWKXLVHQ�

&RPSUHKHQVLYH DSSURDFK WR VHUYLFH LQWHUDF�

WLRQ KDQGOLQJ� &RPSXWHU 1HWZRUNV DQG

,6'1 6\VWHPV� 9RO���� 1R���� (OVHYLHU

6FLHQFH� ����� SS� ����������

>7,1$@ 7,1$�& 'HOLYHUDEOH� 7HOHFRPPXQLFDWLRQV

,QIRUPDWLRQ 1HWZRUNLQJ $UFKLWHFWXUH � 6HU�

YLFH $UFKLWHFWXUH ���� �����

+WWS���ZZZ�WLQDF�FRP

>.0��@ 0� .ROEHUJ� (� 0DJLOO� 6HUYLFH DQG )HDWXUH

,QWHUDFWLRQV LQ 7,1$� 3URFHHGLQJV RI ),:

9� ����� SS�������

>.&9��@ .� .LPEOHU� HW� DO� &RPSUHKHQVLYH DSSURDFK

WR 6HUYLFH ,QWHUDFWLRQ +DQGOLQJ� &RPSXWHU

1HWZRUNV DQG ,6'1 6\VWHPV� 9RO����

1R���� ����� SS�����������

>&/��@ -� &DPHURQ� )� /LQ� )HDWXUH ,QWHUDFWLRQV LQ

WKH 1HZ :RUOG� 3URFHHGLQJV RI ),: 9�

����� SS�����

>.HO��@ :� .HOOHUHU� 6HUYLFH DQG )HDWXUH

,QWHUDFWLRQV ± QHXH $VSHNWH GXUFK

0XOWLPHGLD XQG 'LHQVWHNRQYHUJHQ]�

7HFKQLFDO 5HSRUW 780�/.1�75������

0XQLFK 8QLYHUVLW\ RI 7HFKQRORJ\� ,QVWLWXWH

RI &RPPXQLFDWLRQ 1HWZRUNV� 0XQLFK�

�����

>%9��@ :� %RXPD� +� 9HOWKXLMVHQ� )HDWXUH ,QWHUDF�

WLRQV LQ 7HOHFRPPXQLFDWLRQV 6\VWHPV �(GL�

WRULDO�� 3URFHHGLQJV RI ),: ,,� �����


