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$%675$&7
$EVWUDFW EHKDYLRUDO VSHFLILFDWLRQV IRU VRIWZDUH FRPSRQHQWV KROG

RXW WKH SRWHQWLDO IRU VLJQLILFDQWO\ LPSURYLQJ D VRIWZDUH HQJLQHHU¶V

DELOLW\ WR XQGHUVWDQG� SUHGLFW� DQG UHDVRQ VRXQGO\ DERXW WKH EH�

KDYLRU RI FRPSRQHQW�EDVHG V\VWHPV� $FKLHYLQJ WKHVH EHQHILWV�

KRZHYHU� UHTXLUHV WKDW VSHFLILFDWLRQV EH GHOLYHUHG DORQJ ZLWK

FRPSRQHQWV WR WKH FRQVXPHU� 7KLV SDSHU FRQVLGHUV WKH TXHVWLRQ

RI ZKDW LV WKH EHVW ZD\ WR SDFNDJH VSHFLILFDWLRQ DQG YHULILFDWLRQ

LQIRUPDWLRQ IRU GHOLYHU\ DORQJ ZLWK D FRPSRQHQW� 5DWKHU WKDQ

GLVWULEXWLQJ VSHFLILFDWLRQV LQ ³VRXUFH´ IRUP� DQ DOWHUQDWH VROXWLRQ

EDVHG RQ UHIOHFWLRQ LV SUHVHQWHG� $ UHIOHFWLYH LQWHUIDFH WKDW VXS�

SRUWV SURJUDP�OHYHO LQWURVSHFWLYH DFFHVV WR EHKDYLRUDO GHVFULS�

WLRQV LV SURSRVHG� %\ HPERG\LQJ WKLV LQWHUIDFH LQ D ZUDSSHU FRP�

SRQHQW� LW EHFRPHV SRVVLEOH IRU WKH UHIOHFWLYH LQWHUIDFH WR DOVR

VXSSRUW VHUYLFHV IRU FRQWUDFW YLRODWLRQ FKHFNLQJ� VHOI�WHVWLQJ� DQG

DEVWUDFW YDOXH PDQLSXODWLRQ� HYHQ ZKHQ WKH XQGHUO\LQJ FRPSRQHQW

WHFKQRORJ\ GRHV QRW KDYH EXLOW�LQ UHIOHFWLRQ FDSDELOLWLHV��

&DWHJRULHV�DQG�6XEMHFW�'HVFULSWRUV
'���� >6RIWZDUH (QJLQHHULQJ@� 6RIWZDUH�3URJUDP 9HULILFDWLRQ²

IRUPDO PHWKRGV� SURJUDPPLQJ E\ FRQWUDFW� DVVHUWLRQ FKHFNHUV�

FODVV LQYDULDQWV� )���� >/RJLFV DQG 0HDQLQJV RI 3URJUDPV@�

6SHFLI\LQJ DQG 9HULI\LQJ DQG 5HDVRQLQJ DERXW 3URJUDPV²

VSHFLILFDWLRQ WHFKQLTXHV� SUH� DQG SRVW�FRQGLWLRQV� LQYDULDQWV�

DVVHUWLRQV� '���� >6RIWZDUH (QJLQHHULQJ@� &RGLQJ 7RROV DQG

7HFKQLTXHV²REMHFW�RULHQWHG SURJUDPPLQJ� '���� >6RIWZDUH

(QJLQHHULQJ@� 7HVWLQJ DQG 'HEXJJLQJ²GHEXJJLQJ DLGV�

*HQHUDO�7HUPV
'HVLJQ� 9HULILFDWLRQ�

.H\ZRUGV
)RUPDO VSHFLILFDWLRQ� UHIOHFWLRQ� GHVLJQ E\ FRQWUDFW� UHSUHVHQWDWLRQ

LQYDULDQW� ZUDSSHU FODVV� XQLW WHVW� LQWHJUDWLRQ WHVW�

��� ,1752'8&7,21�
&RPSRQHQW�EDVHG VRIWZDUH GHYHORSPHQW �&%6'� LV EHFRPLQJ

PRUH SUHYDOHQW HYHU\ GD\� FDUU\LQJ ZLWK LW WKH KRSH IRU JUHDWHU

SURGXFWLYLW\ DQG VRIWZDUH TXDOLW\� ,QGHHG� RII�WKH�VKHOI FRPSR�

QHQWV VKRXOG EH ZHOO�VHDVRQHG� ZHOO�WHVWHG� DQG PRUH UHOLDEOH WKDQ

QHZO\ ZULWWHQ FRGH� $Q HYHQ JUHDWHU EHQHILW SRWHQWLDOO\ FDQ EH

SURYLGHG E\ ZHOO�GHVLJQHG VRIWZDUH FRPSRQHQWV� KRZHYHU� WKH\²

RU PRUH FRUUHFWO\� WKH DEVWUDFW VSHFLILFDWLRQV WKDW H[SODLQ WKHLU

EHKDYLRU²FDQ KHOS VRIWZDUH HQJLQHHUV XQGHUVWDQG� SUHGLFW� DQG

UHDVRQ VRXQGO\ DERXW WKH G\QDPLF EHKDYLRU RI FRPSRQHQW�EDVHG

VRIWZDUH V\VWHPV� (IIRUWV DW IRUPDOO\ VSHFLI\LQJ WKH EHKDYLRU RI

VRIWZDUH FRPSRQHQWV DLP DW PD[LPL]LQJ WKLV HIIHFW�

7R DFKLHYH WKLV EHQHILW IRU D FRPPHUFLDO FRPSRQHQW� QDWXUDOO\ WKH

FRPSRQHQW¶V �IRUPDO� VSHFLILFDWLRQ PXVW EH GLVWULEXWHG DORQJ ZLWK

WKH FRPSRQHQW LWVHOI� )RU PRVW FRPPHUFLDO FRPSRQHQW WHFKQROR�

JLHV� LQFOXGLQJ &20 DQG LWV GHULYDWLYHV� &25%$� -DYD%HDQV�

$FWLYH;� DQG �1(7� FRPSRQHQWV DUH GLVWULEXWHG LQ D ELQDU\ IRUP�

,QGHHG� D FHQWUDO LVVXH LQ UHDVRQLQJ DERXW FRPSRQHQW�EDVHG VRIW�

ZDUH LV WKH SUREOHP RI FRUUHFWO\ UHDVRQLQJ DERXW FRPSRVLWH EH�

KDYLRUV ZKHQ VRXUFH FRGH LV XQDYDLODEOH� ,I WKH FRPSRQHQW SUR�

YLGHU LV JRLQJ WR GHOLYHU D EHKDYLRUDO VSHFLILFDWLRQ DV ZHOO� LQ ZKDW

IRUP ZLOO LW EH GHOLYHUHG"

7KLV SRVLWLRQ SDSHU H[SORUHV WKH TXHVWLRQ RI KRZ EHVW WR SDFNDJH

DQG GHOLYHU D FRPSRQHQW¶V IRUPDO VSHFLILFDWLRQ� DV ZHOO DV DVVRFL�

DWHG QRQ�FRGH LQIRUPDWLRQ� DORQJ ZLWK WKH FRPSRQHQW¶V LPSOH�

PHQWDWLRQ� 6HFWLRQ � RXWOLQHV WKH SUREOHP� ZKLOH 6HFWLRQ �

VNHWFKHV D SRVVLEOH VROXWLRQ� GHOLYHULQJ D ZUDSSHU FRPSRQHQW WKDW

SURYLGHV DFFHVV WR D ZLGH YDULHW\ RI LQIRUPDWLRQ� LQFOXGLQJ VSHFL�

ILFDWLRQ GHWDLOV� WKURXJK D VWDQGDUGL]HG� UHIOHFWLRQ�EDVHG LQWHUIDFH�

6HFWLRQ � H[SORUHV WKH YDULRXV NLQGV RI PHWDGDWD DQG VHUYLFHV WKDW

PD\ EH DSSURSULDWH WR SURYLGH WKURXJK VXFK D UHIOHFWLYH ZUDSSHU�

6HFWLRQ � VXPPDUL]HV WKH OLPLWDWLRQV RI WKH DSSURDFK� 6HFWLRQ �

RXWOLQHV UHODWLRQV ZLWK SUHYLRXV ZRUN� DQG 6HFWLRQ � VXPPDUL]HV

WKH LVVXHV FRYHUHG�

��� 352%/(0�$1'�6,*1,),&$1&(�
7KH SUREOHP XQGHU FRQVLGHUDWLRQ� DV LQWURGXFHG LQ 6HFWLRQ ��

VXSSRVHV WKDW D FRPSRQHQW SURYLGHU DOVR ZLVKHV WR SURYLGH D IRU�

PDO VSHFLILFDWLRQ �SHUKDSV DORQJ ZLWK YHULILFDWLRQ LQIRUPDWLRQ�

ZKHQ D FRPSRQHQW LV GHOLYHUHG�

:KDW LV WKH EHVW ZD\ WR SDFNDJH VSHFLILFDWLRQ DQG YHULIL�

FDWLRQ LQIRUPDWLRQ IRU GLVWULEXWLRQ WR FOLHQWV DORQJ ZLWK

D FRPSRQHQW"

2QH RI WKH SULPDU\ GULYLQJ IDFWRUV LQ ELQDU\ SDFNDJLQJ RI FRP�

PHUFLDO FRPSRQHQWV LV SURWHFWLRQ RI SURSULHWDU\ LQIRUPDWLRQ RU

WUDGH VHFUHWV HPERGLHG LQ WKH FRPSRQHQW¶V LPSOHPHQWDWLRQ� 7KLV

FRQFHUQ GRHV QRW DULVH ZLWK VSHFLILFDWLRQV� RI FRXUVH� 7KH FOLHQW

FDQQRW UHFHLYH PDQ\ RI WKH EHQHILWV RI KDYLQJ D FRPSRQHQW¶V EH�

KDYLRUDO VSHFLILFDWLRQ XQOHVV WKH VSHFLILFDWLRQ LV FRPSOHWHO\ DFFHV�

VLEOH� ³+LGLQJ´ D VSHFLILFDWLRQ FOHDUO\ LV DW GLUHFW RGGV ZLWK WKH

YDOXH DGGHG E\ GLVWULEXWLQJ LW ZLWK D FRPSRQHQW LQ WKH ILUVW SODFH�

7KLV OHDGV WR WKH QDwYH YLHZ WKDW D IRUPDO VSHFLILFDWLRQ VKRXOG EH

GHOLYHUHG LQ KXPDQ�UHDGDEOH ³VRXUFH´ IRUP� (YHQ VRPHWKLQJ DV
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VLPSOH DV D WH[W ILOH FRQWDLQLQJ WKH VSHFLILFDWLRQ LQ D VXLWDEOH IRU�

PDO QRWDWLRQ VKRXOG VXIILFH�

7KLV VLPSOH DSSURDFK WR GLVWULEXWLQJ VSHFLILFDWLRQV WUHDWV WKHP WKH

VDPH DV WUDGLWLRQDO GRFXPHQWDWLRQ� ZKLFK LV GLVWULEXWHG PRVW IUH�

TXHQWO\ LQ SULQWHG IRUP� DV SODLQ WH[W� DV +70/� RU LQ D SODWIRUP�

VSHFLILF KHOS ILOH IRUPDW� %HVLGHV VLPSOLFLW\� VRXUFH GLVWULEXWLRQ

RI VSHFLILFDWLRQV KDV DQRWKHU VWUHQJWK� LW KLJKOLJKWV DQG UHLQIRUFHV

WKH IDFW WKDW VSHFLILFDWLRQV DUH GHVLJQHG IRU FRPPXQLFDWLRQ ZLWK

VRIWZDUH HQJLQHHUV²WKH\ DUH ZULWWHQ IRU RWKHU SHRSOH WR UHDG� ,Q

HVVHQFH� LVQ¶W D IRUPDO VSHFLILFDWLRQ WKH XOWLPDWH LQ ULJRURXV

GRFXPHQWDWLRQ"

:KLOH WKH YDOXH RI UHDGLQJ VSHFLILFDWLRQV FDQQRW EH XQGHUHVWL�

PDWHG� WUHDWLQJ VSHFLILFDWLRQV DV ³SODLQ ROG GRFXPHQWDWLRQ´ PLVVHV

WKH RSSRUWXQLW\ WR DSSURSULDWHO\ OHYHUDJH WKRVH VSHFLILFDWLRQV LQ

GHYHORSPHQW WRROV� GXULQJ FRPSRQHQW FRPSRVLWLRQ� DQG GXULQJ

DXWRPDWHG UHDVRQLQJ RU YHULILFDWLRQ WDVNV� ,W LV FHUWDLQO\ SRVVLEOH

WR IRUFH HYHU\ &%6' WRRO WR SLFN VRPH VSHFLILFDWLRQ QRWDWLRQ�

VXSSRUW SDUVLQJ�LQWHUQDOL]DWLRQ RI WKDW QRWDWLRQ� DQG PDLQWDLQ LWV

RZQ UHSUHVHQWDWLRQ RI WKH UHODWLRQV EHWZHHQ VSHFLILFDWLRQV DQG

FRPSRQHQWV� 8QIRUWXQDWHO\� WKLV VWUDWHJ\ LPSOLHV D KXJH GXSOLFD�

WLRQ RI HIIRUW DPRQJ &%6' WRRO LPSOHPHQWHUV� FRQIOLFWLQJ FKRLFHV

PDGH LQ GLIIHUHQW WRROV� DQG D QXPEHU RI RWKHU LQHIILFLHQFLHV� $V D

UHVXOW� LQ DVNLQJ ZKDW LV WKH ³EHVW´ ZD\ WR SDFNDJH VSHFLILFDWLRQV

IRU GLVWULEXWLRQ� WKLV SDSHU LV DLPLQJ WR VXSSRUW ERWK KXPDQ DQG

WRRO FRQVXPSWLRQ DQG XVH RI VSHFLILFDWLRQV�

7KH VLJQLILFDQFH RI WKLV SUREOHP WR UHVHDUFKHUV LQ IRUPDOO\ VSHFL�

ILHG FRPSRQHQWV LV DSSDUHQW� D FRPSRQHQW¶V FOLHQW FDQQRW UHDS

PDQ\ RI WKH EHQHILWV RI D VSHFLILFDWLRQ XQOHVV WKH VSHFLILFDWLRQ LV

GHOLYHUHG ZLWK WKH FRPSRQHQW� 6LPLODUO\� WKH VSHFLILFDWLRQ VKRXOG

EH GHOLYHUHG LQ D IRUP WKDW FRQYHQLHQWO\ VXSSRUWV DOO RI WKH DFWLYL�

WLHV WKH FOLHQW PD\ ZLVK WR SHUIRUP� LQFOXGLQJ ERWK SHRSOH�

RULHQWHG DQG WRRO RULHQWHG WDVNV�

��� $�3266,%/(�62/87,21��5()/(&7,9(�

0(7$'$7$�:5$33(56�
,I SURYLGLQJ VSHFLILFDWLRQV �DQG RWKHU UHODWHG LQIRUPDWLRQ� DV

WUDGLWLRQDO GRFXPHQWDWLRQ KDV GLVDGYDQWDJHV� ZKDW DOWHUQDWLYHV DUH

DYDLODEOH" &RQVLGHU WKH KLVWRU\ RI VRIWZDUH FRPSRQHQWV� 3URYLG�

LQJ VSHFLILFDWLRQV LQ VRXUFH IRUP LV DQDORJRXV LQ VRPH ZD\V WR WKH

³ROG GD\V´ ZKHQ UHXVDEOH FRPSRQHQWV ZHUH VXEURXWLQH OLEUDULHV

VKDUHG DV VRXUFH FRGH ILOHV DPRQJ SURJUDPPHUV� :KLOH WKH FOLHQW

FRXOG DOZD\V UHIHU WR WKH FRGH� WKH FULWLFDO LQWHUIDFH LQIRUPDWLRQ

�WKH QDPH� SDUDPHWHU SURILOH� GHVFULSWLRQ� DQG XVDJH RI HDFK VXE�

URXWLQH� ZDV W\SLFDOO\ SURYLGHG LQ HPEHGGHG FRPPHQWV RU DV

VHSDUDWH GRFXPHQWDWLRQ�

&RPSRQHQW SDFNDJLQJ DQG GLVWULEXWLRQ KDV HYROYHG HQRUPRXVO\

VLQFH VXEURXWLQH OLEUDULHV ILUVW FDPH LQWR XVH� KRZHYHU� :KLOH

WUDGLWLRQDO GRFXPHQWDWLRQ W\SLFDOO\ LV SURYLGHG IRU FRPPHUFLDO

FRPSRQHQWV� PRVW FRPPHUFLDO FRPSRQHQW WHFKQRORJLHV� LQFOXGLQJ

&20� &25%$� -DYD%HDQV� $FWLYH;� DQG �1(7 DOO SURYLGH VRPH

$3, IRU ³LQVSHFWLQJ´ D FRPSRQHQW¶V LQWHUIDFH� ,Q HIIHFW� D FRPSR�

QHQW ³NQRZV´ ZKDW LW H[SRUWV� DQG D FOLHQW FDQ XVH D ZHOO�GHILQHG

LQWHUIDFH WR ³DVN´ ZKDW RSHUDWLRQV DUH DYDLODEOH� KRZ PDQ\ SD�

UDPHWHUV RI ZKDW W\SH DUH QHHGHG� ZKDW SURSHUWLHV DUH SURYLGHG�

DQG VR RQ� 6XFK DQ LQWHUIDFH LV D ZRQGHUIXO ERRQ WR FRPSRQHQW

SDFNDJLQJ� ,W QDWXUDOO\ DOORZV DQ\ GHYHORSPHQW HQYLURQPHQW WR

LPPHGLDWHO\ PDQDJH DQG VXSSRUW DQ\ QHZO\ LQVWDOOHG FRPSRQHQW�

LW VXSSRUWV ³SOXJ�LQ´�VW\OH LQWHJUDWLRQ RI QHZ IHDWXUHV LQ DSSOLFD�

WLRQV� LW VXSSRUWV DXWRPDWLF FKHFNV IRU �V\QWDFWLF� LQWHUIDFH FRP�

SDWLELOLW\ GXULQJ FRPSRVLWLRQ� DQG LW FDQ HYHQ VXSSRUW JHQHUDO�

SXUSRVH FRPSRQHQW�OHYHO VFULSWLQJ WRROV LQ VRPH FDVHV�

���� 5HIOHFW�IRU�D�0RPHQW�
7KH DELOLW\ RI D FRPSRQHQW WR UHVSRQG WR TXHULHV DERXW LWV RZQ

VWUXFWXUH� EHKDYLRU� RU LPSOHPHQWDWLRQ LV WKH FRUQHUVWRQH RI UH�

IOHFWLRQ >��� ��@� 5HIOHFWLYH VRIWZDUH LV FDSDEOH RI UHSUHVHQWLQJ

�DQG WKXV RSHUDWLQJ RQ DW UXQ�WLPH� VRPH DVSHFW�V� RI LWVHOI�

&RPSXWDWLRQDO UHIOHFWLRQ LV WKH DFWLYLW\ RI D FRPSXWDWLRQDO V\V�

WHP ZKHQ FRPSXWLQJ DERXW RU RSHUDWLQJ RQ �DQG WKXV SRWHQWLDOO\

DOWHULQJ� LWV RZQ FRPSXWDWLRQ >��@� 7KLV FRQFHSW DURVH LQ WKH

SURJUDPPLQJ ODQJXDJH DUHQD� DQG KDV VHULRXVO\ LPSDFWHG REMHFW�

RULHQWHG SURJUDPPLQJ ODQJXDJH GHVLJQ�

$ UHIOHFWLYH FRPSRQHQW FDQ SURYLGH WZR GLIIHUHQW IRUPV RI UHIOHF�

WLRQ VHUYLFHV� LQWURVSHFWLYH FDSDELOLWLHV SURYLGH UHDG�RQO\ DFFHVV

IRU LQVSHFWLQJ FRPSRQHQW SURSHUWLHV� ZKLOH LQWHUFHVVRU\ VHUYLFHV

DOORZ RQH WR PRGLI\ D FRPSRQHQW RU DOWHU LWV EHKDYLRU LQ VRPH

ZD\ >��@� :KLOH LQWHUFHVVRU\ SURWRFROV DUH DW WKH KHDUW RI FRPSX�

WDWLRQDO UHIOHFWLRQ DQG PHWDSURJUDPPLQJ >��� ��@� WKH PRUH UH�

VWULFWHG LQWURVSHFWLYH SURWRFROV VXSSRUWHG E\ PRVW FRPSRQHQW

WHFKQRORJLHV DUH VWLOO SRZHUIXO WRROV� ,Q HIIHFW� ³LQWHUIDFH LQVSHF�

WLRQ´ $3,V VXSSRUWHG E\ PRVW FRPPHUFLDO FRPSRQHQWV DUH VLPSO\

VFDOHG GRZQ LQWURVSHFWLYH LQWHUIDFHV�

,I D W\SLFDO FRPSRQHQW �VD\� D -DYD%HDQ� DOUHDG\ VXSSRUWV D VWDQ�

GDUGL]HG LQWHUIDFH IRU UHSRUWLQJ RQ WKH V\QWDFWLF SURSHUWLHV RI LWV

H[SRUWHG IHDWXUHV� KRZ GLIILFXOW FDQ LW EH WR H[WHQG WKDW LQWHUIDFH

WR LQFOXGH DFFHVV WR VSHFLILFDWLRQ�OHYHO GHVFULSWLRQV" 3HUKDSV WKH

PRUH LQWHUHVWLQJ TXHVWLRQ LV KRZ IDU FDQ WKLV VWUDWHJ\ EH WDNHQ"

0DQ\ 22 ODQJXDJHV WKDW VXSSRUW UHIOHFWLRQ� LQFOXGLQJ -DYD� GR VR

E\ DVVRFLDWLQJ HDFK REMHFW ZLWK D PHWDREMHFW WKDW HQFDSVXODWHV

LQIRUPDWLRQ DERXW KRZ WKDW REMHFW LV VWUXFWXUHG DQG KRZ LW EH�

KDYHV� 2IWHQ LQ FODVV�EDVHG 22 ODQJXDJHV� DQ REMHFW¶V PHWDREMHFW

LV D VLQJOHWRQ REMHFW UHSUHVHQWLQJ LWV FODVV� 7KLV FODVV REMHFW VXS�

SRUWV PHWKRGV WR GHWHUPLQH WKH QDPH DQG SDUDPHWHU SURILOH RI WKH

PHWKRGV VXSSRUWHG E\ LQVWDQFHV RI WKH FODVV� WKH QDPH DQG W\SH RI

LQVWDQFH DQG FODVV�ZLGH GDWD PHPEHUV� WKH QDPH DQG QXPEHU RI

VXSHUFODVVHV� DQG VR RQ� $ FODVV REMHFW PD\ DOVR RIIHU LQWHUFHV�

VRU\ FDSDELOLWLHV� VXFK DV FKDQJLQJ WKH ZD\ PHWKRG GLVSDWFK LV

VXSSRUWHG� 1RUPDOO\� VXSSRUWLQJ LQWHUFHVVRU\ FDSDELOLWLHV UH�

TXLUHV WKH PHWDREMHFW DSSURDFK WR EH EXLOW�LQ WR WKH ODQJXDJH�

%\ DQDORJ\� LW LV SRVVLEOH WR WXUQ D EHKDYLRUDO VSHFLILFDWLRQ LQWR D

VWDQG�DORQH FRPSRQHQW WKDW SURYLGHV D VWDQGDUG LQWHUIDFH IRU LQ�

VSHFWLQJ DOO IDFHWV RI WKH VSHFLILFDWLRQ� :KHUHDV D WUDGLWLRQDO

223/ ³FODVV´ REMHFW UHSUHVHQWV D FODVV¶ VWUXFWXUDO RU V\QWDFWLF

LQWHUIDFH� D VSHFLILFDWLRQ REMHFW LQVWHDG UHSUHVHQWV D VSHFLILFDWLRQ¶V

VWUXFWXUDO DQG EHKDYLRUDO GHVFULSWLRQ� $OO RI WKH QRUPDO UHDVRQ�

LQJ DQG VWUXFWXULQJ WHFKQLTXHV DSSOLHG WR DEVWUDFW FODVV FROOHFWLRQV

DQG KLHUDUFKLHV FRXOG DOVR EH DSSOLHG WR VSHFLILFDWLRQ REMHFWV� ,Q

HIIHFW� WKLV VWUDWHJ\ WXUQV D EHKDYLRUDO VSHFLILFDWLRQ LQWR DQRWKHU

RSHUDWLRQDO FRPSRQHQW WKDW FDQ EH GHOLYHUHG DORQJVLGH WKH RULJL�

QDO FRPSRQHQW LW GHVFULEHV�

1RZ SURYLGLQJ VSHFLILFDWLRQ LQIRUPDWLRQ IRU FRPSRQHQWV DSSHDUV

WR EH D VLPSOH PDWWHU� VLPSO\ GHVLJQ D PHWDREMHFW V\VWHP VLPLODU

WR WKDW XVHG LQ D FODVV�EDVHG 223/� H[FHSW WKDW PHWDREMHFWV PRGHO

DQG DOORZ DFFHVV WR IRUPDO EHKDYLRUDO GHVFULSWLRQV LQVWHDG RI VLP�

SO\ V\QWDFWLF LQWHUIDFHV� ,I ZH ZLVK WR OLPLW RXUVHOYHV RQO\ WR LQ�

WURVSHFWLRQ� WKLV DSSURDFK PD\ EH VDWLVIDFWRU\� +RZHYHU� LQWHU�

FHVVRU\ VHUYLFHV FDQQRW HDVLO\ EH DGGHG WKURXJK VSHFLILFDWLRQ
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REMHFWV DORQH LI RQH LV ZRUNLQJ XVLQJ DQ H[LVWLQJ FRPSRQHQW WHFK�

QRORJ\ ZKHUH PHWDREMHFW�EDVHG UHIOHFWLRQ LV QRW EXLOW�LQ WR WKH

FRPSRQHQW PRGHO�

���� 'HFRUDWLQJ�:LWK�:UDSSHUV�
6SHFLILFDWLRQ REMHFWV DUH D SRZHUIXO LGHD� SDUWLFXODUO\ IRU SURYLG�

LQJ LQWURVSHFWLYH FDSDELOLWLHV DQG IRU VKDULQJ VSHFLILFDWLRQV DPRQJ

EHKDYLRUDOO\ LQWHUFKDQJHDEOH FRPSRQHQWV� ,QWURGXFLQJ WKHP UH�

TXLUHV OLWWOH PRUH WKDQ DGGLQJ VRPH NLQG RI GetSpecifica-
tion() PHWKRG WR D FRPSRQHQW¶V LQWHUIDFH� 2Q WKH RWKHU KDQG�

FDQ LQWHUFHVVRU\ VHUYLFHV �WKDW DOORZ FKDQJHV WR FRPSRQHQW�OHYHO

EHKDYLRU� EH DGGHG WR FRPSRQHQWV WKDW DUH LPSOHPHQWHG XVLQJ D

QRQ�UHIOHFWLYH ODQJXDJH RU FRPSRQHQW WHFKQRORJ\"

,W LV SRVVLEOH WR DGG VRPH �EXW REYLRXVO\ QRW DOO� LQWHUFHVVRU\

FDSDELOLWLHV WR DQ\ FRPSRQHQW ZLWK WKH FRUUHFW GHVLJQ� 7KH GHFR�

UDWRU SDWWHUQ >�@ VXJJHVWV D VLPSOH DSSURDFK WKDW LV VXLWDEOH WR WKH

VLWXDWLRQ DW KDQG� DGG WKH UHIOHFWLYH LQWHUIDFH E\ SDFNDJLQJ WKH

QHZ RSHUDWLRQV LQ D ZUDSSHU FRPSRQHQW� 7KLV ZUDSSHU VKRXOG

FRQIRUP WR WKH RULJLQDO VSHFLILFDWLRQ� EXW ZLOO GHOHJDWH DOO RI WKH

ZRUN LQYROYHG LQ WKH RULJLQDO RSHUDWLRQV WR WKH FRPSRQHQW LW

ZUDSV� :H FDQ FDOO VXFK D FRPSRQHQW D UHIOHFWLYH VSHFLILFDWLRQ

ZUDSSHU �RU VLPSO\ UHIOHFWLYH ZUDSSHU�� $W D PLQLPXP� WKLV UH�

IOHFWLYH ZUDSSHU SURYLGHV WKH GetSpecification() DFFHVV WR

D VWDQG�DORQH VSHFLILFDWLRQ REMHFW� )XUWKHU� E\ LQWHUSRVLQJ D VHSD�

UDWH SURFHVVLQJ OD\HU EHWZHHQ WKH FOLHQW DQG WKH XQGHUO\LQJ FRP�

SRQHQW� LW EHFRPHV SRVVLEOH WR DGG RU UHPRYH IHDWXUHV EHIRUH RU

DIWHU FRPSRQHQW RSHUDWLRQV� 7KLV VXSSRUWV D GHJUHH RI LQWHUFHV�

VRU\ FXVWRPL]DWLRQ²KHUH� FKDQJLQJ WKH EHKDYLRU RI WKH ZUDSSHU

E\ WXUQLQJ VRPH IHDWXUHV RQ RU RII� UDWKHU WKDQ PRGLI\LQJ WKH EH�

KDYLRU RI WKH XQGHUO\LQJ FRPSRQHQW� $SSURSULDWHO\ H[SORLWLQJ

WKLV FXVWRPL]DWLRQ IURP WKH SRLQW RI YLHZ RI EHKDYLRUDO VSHFLILFD�

WLRQV LV GLVFXVVHG LQ 6HFWLRQ ��

:KLOH QHLWKHU WKH XVH RI ZUDSSHUV QRU WKH XVH RI UHIOHFWLRQ LV D

QHZ LGHD� WKH QRYHOW\ OLHV LQ FRPELQLQJ WKH WZR WR SURYLGH SUR�

JUDP�OHYHO DFFHVV WR VSHFLILFDWLRQ LQIRUPDWLRQ� )LUVW� WKH VSHFLIL�

FDWLRQ LQIRUPDWLRQ LV FOHDUO\ WXUQHG LQWR DQRWKHU FRPSRQHQW WKDW

FDQ EH GHOLYHUHG DORQJVLGH WKH RULJLQDO� )XUWKHU� UDWKHU WKDQ SODF�

LQJ PRUH RSHUDWLRQV DQG GDWD LQVLGH WKH XQGHUO\LQJ FRPSRQHQW�

VXFK D ZUDSSHU LVRODWHV WKHVH IHDWXUHV LQ D VHSDUDWH OD\HU EHWZHHQ

WKH FRPSRQHQW DQG LWV FOLHQW�V� �ZKLFK QRZ PD\ LQFOXGH D KRVW RI

GHYHORSPHQW WRROV LQ DGGLWLRQ WR RWKHU DSSOLFDWLRQ FRGH�� 7KLV

DSSURDFK� ZKLFK LV PRUH LQ�OLQH ZLWK REMHFW�RULHQWHG GHVLJQ� VHSD�

UDWHV WKH DGGHG IHDWXUHV IURP WKH XQGHUO\LQJ FRGH LQ D ZD\ WKDW

FDQ EH PDGH FRPSOHWHO\ WUDQVSDUHQW WR WKH UHPDLQGHU RI WKH DSSOL�

FDWLRQ� WKDW VXSSRUWV HDV\ LQVHUWLRQ RU UHPRYDO RI WKH DGGHG FDSD�

ELOLWLHV� DQG WKDW QDWXUDOO\ ILWV ZLWK FRQYHQWLRQDO FRPSRQHQW GLV�

WULEXWLRQ WHFKQLTXHV�

3ODFLQJ VSHFLILFDWLRQ�RULHQWHG UHIOHFWLRQ IHDWXUHV LQ D VHSDUDWH

FODVV RU FRPSRQHQW LV D VLPSOH LGHD� EXW LW UHIRFXVHV DWWHQWLRQ ZLWK

GUDPDWLF UHVXOWV� ,W HOHYDWHV WKH UHIOHFWLRQ IHDWXUHV IURP WKH OHYHO

RI RQH RU WZR PHWKRGV LQ D FRPSRQHQW LQWHUIDFH XS WR WKH OHYHO RI

D VHSDUDWHO\ XVHIXO FRPSRQHQW DEVWUDFWLRQ� 7KLV HOHYDWLRQ VKLIWV

DWWHQWLRQ WR WKH TXHVWLRQ RI H[DFWO\ ZKDW ³PHWD´ GDWD RU VHUYLFHV

VKRXOG EH SURYLGHG E\ D UHIOHFWLYH VSHFLILFDWLRQ ZUDSSHU�

���� 6XPPDUL]LQJ�WKH�3URSRVHG�6ROXWLRQ�
7KH SRVLWLRQ HVSRXVHG LQ WKLV SDSHU LV WKDW D FRPSRQHQW¶V VSHFLIL�

FDWLRQ �DQG RWKHU VXSSRUWLQJ LQIRUPDWLRQ� VKRXOG EH SURYLGHG DV

DQRWKHU FRPSRQHQW �RU VHW RI FRPSRQHQWV�� GLVWULEXWHG LQ WKH

QRUPDO IDVKLRQ� 7KLV SRVLWLRQ LV IRXQGHG RQ WKUHH LQVLJKWV�

�� 5HIOHFWLRQ VXSSRUWV ERWK KXPDQ�UHDGDEOH DQG WRRO�EDVHG

DFFHVV WR DQG DSSOLFDWLRQ RI WKH QHHGHG LQIRUPDWLRQ� 5HIOHF�

WLRQ QDWXUDOO\ VXSSRUWV VWDQGDUGL]HG VPDUW EURZVLQJ WRROV

DQG RWKHU GRFXPHQW QDYLJDWLRQ DLGV IRU KXPDQ XQGHUVWDQGLQJ

>�@� ZKLOH LW DOVR VXSSRUWV XQLIRUP DXWRPDWHG VHUYLFHV WKDW

UHO\ RQ VSHFLILFDWLRQ GDWD ZLWKRXW UHTXLULQJ WKH GXSOLFDWLRQ RI

HIIRUW QHFHVVLWDWHG E\ VRXUFH FRGH GLVWULEXWLRQ�

�� :UDSSHUV FDQ EH XVHG WR WUDQVSDUHQWO\ DGG IHDWXUHV WR D FRP�

SRQHQW ZLWKRXW DIIHFWLQJ WKH XQGHUO\LQJ HQWLW\� )XUWKHU� WKH\

DGG WKH DELOLW\ WR VXSSRUW OLPLWHG IRUPV RI LQWHUFHVVRU\ UHIOHF�

WLRQ� HYHQ ZKHQ VXFK IHDWXUHV DUH QRW GLUHFWO\ VXSSRUWHG LQ

WKH XQGHUO\LQJ FRPSRQHQW WHFKQRORJ\�

�� ,I FRPSRQHQW LQVWDQFHV DUH FUHDWHG XVLQJ IDFWRULHV >�@� FOLHQW

FRGH LV FRPSOHWHO\ LQVXODWHG IURP GHSHQGHQFLHV RQ WKH FRQ�

FUHWH LPSOHPHQWDWLRQ XVHG IRU HDFK LQVWDQFH� 7KLV FDQ HQ�

FDSVXODWH DQG HYHQ SDUDPHWHUL]H ZUDSSLQJ GHFLVLRQV� VR WKDW

UHIOHFWLRQ VHUYLFHV FDQ EH HPSOR\HG ZKHQ QHHGHG RU VWULSSHG

RXW ZKHQ XQQHFHVVDU\ ZLWKRXW DOWHULQJ FOLHQWV�

:KLOH WKH SRVLWLRQ SUHVHQWHG KHUH LV IRXQGHG RQ D ZLGH�UDQJLQJ

FROOHFWLRQ RI SULRU UHVHDUFK� UHIOHFWLYH VSHFLILFDWLRQ ZUDSSHUV LQ

WKH IRUP GHVFULEHG KHUH KDYH QRW \HW EHHQ LPSOHPHQWHG� ,QVWHDG�

WKLV SDSHU H[SORUHV WKH LVVXHV DQG SRVVLELOLWLHV DULVLQJ IURP WKH

SURSRVHG DSSURDFK� ERWK WR KLJKOLJKW WKH SUREOHP RI SDFNDJLQJ

DQG GLVWULEXWLRQ RI VSHFLILFDWLRQV DQG WR VXJJHVW D SRWHQWLDO VROX�

WLRQ IRU H[SORUDWLRQ�

��� :+$7�0(7$'$7$�$1'�6(59,&(6�

$5(�1(('('"�
,I RQH ZLVKHV WR SURYLGH VSHFLILFDWLRQ �DQG YHULILFDWLRQ� LQIRUPD�

WLRQ WKURXJK D UHIOHFWLRQ LQWHUIDFH HPERGLHG LQ D ZUDSSHU FRPSR�

QHQW� WKH QH[W LVVXH WR IDFH LV WKH TXHVWLRQ RI ZKDW GDWD DQG�RU

VHUYLFHV WR VXSSRUW WKURXJK WKLV LQWHUIDFH� $V LV WUDGLWLRQDO ZLWK

UHIOHFWLRQ� WKH FRPSRQHQW LQIRUPDWLRQ ZH DUH FRQFHUQHG ZLWK KHUH

LV WUXO\ PHWDGDWD� LQ WKH VHQVH WKDW LW GHVFULEHV WKH QDWXUH RI WKH

FRPSRQHQW DQG KRZ LW EHKDYHV� LQ FRQWUDVW WR WKH GDWD WKDW WKH

FRPSRQHQW FRPSXWHV ZLWK RU WUDQVIRUPV� %XW H[DFWO\ ZKDW PHWD�

GDWD RU LQWHUFHVVRU\ VHUYLFHV VKRXOG EH VXSSRUWHG"

���� $�&RPSRQHQW¶V�)RUPDO�6SHFLILFDWLRQ�
7KH PRVW REYLRXV PHWDGDWD WR SURYLGH LV VRPH UHSUHVHQWDWLRQ RI D

FRPSRQHQW¶V IRUPDO VSHFLILFDWLRQ� -XVW DV D FRQYHQWLRQDO PHWDRE�

MHFW SURWRFRO SURYLGHV LQWURVSHFWLYH DFFHVV WR DQ REMHFW¶V FODVV� LWV

PHWKRGV� DQG LWV ILHOGV� D UHIOHFWLYH VSHFLILFDWLRQ ZUDSSHU VKRXOG

SURYLGH LQWURVSHFWLYH DFFHVV WR DOO DVSHFWV RI D FRPSRQHQW¶V IRU�

PDOO\ VSHFLILHG H[SRUWHG LQWHUIDFH� 7KLV LV WKH UROH RI WKH VSHFL�

ILFDWLRQ REMHFWV LQWURGXFHG LQ 6HFWLRQ ����

)RU D PRGHO�EDVHG FRPSRQHQW VSHFLILFDWLRQ >��@� WKH VSHFLILFDWLRQ

REMHFW FRXOG SURYLGH DFFHVV WR WKH REMHFW¶V DEVWUDFW PRGHO� WR WKH

SUH� DQG SRVWFRQGLWLRQ IRU HDFK RSHUDWLRQ RU PHWKRG� DQG WR WKH

REMHFW¶V DEVWUDFW LQYDULDQW� ,I DQ DOJHEUDLF VSHFLILFDWLRQ DS�

SURDFK ZHUH XVHG� DFFHVV ZRXOG LQVWHDG EH RULHQWHG WRZDUG D[L�

RPV DQG DOJHEUDV� %H\RQG WKH EDVLFV� DFFHVV WR SXEOLFO\ DYDLODEOH

ILHOGV RU SURSHUWLHV� H[FHSWLRQ EHKDYLRU� DQG UHODWLRQVKLSV WR RWKHU

VSHFLILFDWLRQV �VXFK DV LQKHULWDQFH� SHUKDSV� DOVR QHHG EH FRQVLG�

HUHG�
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+RZHYHU� DV 6]\SHUVNL QRWHV LQ KLV GHILQLWLRQ� WKHUH LV PRUH WR D

FRPSRQHQW WKDQ MXVW DQ H[SRUWHG LQWHUIDFH� ³$ VRIWZDUH FRPSR�

QHQW LV D XQLW RI FRPSRVLWLRQ ZLWK FRQWUDFWXDOO\ VSHFLILHG LQWHU�

IDFHV DQG H[SOLFLW FRQWH[W GHSHQGHQFLHV RQO\´ >��@� 7KLV SHUVSHF�

WLYH LV DOVR VKDUHG E\ WKH �& PRGHO >��@� $V D UHVXOW� LW LV FOHDU

WKDW LQ DGGLWLRQ WR WKH H[SRUWHG LQWHUIDFH� D UHIOHFWLYH ZUDSSHU

VKRXOG DOVR SURYLGH LQWURVSHFWLYH DFFHVV WR D FRPSRQHQW¶V LP�

SRUWHG LQWHUIDFH� WKDW LV� WKH H[SOLFLW FRQWH[W GHSHQGHQFLHV LW

SODFHV RQ LWV HQYLURQPHQW� :KLOH WKH H[SRUWHG LQWHUIDFH FDSWXUHV

WKH FRQWUDFW EHWZHHQ D FRPSRQHQW DQG LWV FOLHQW� WKH LPSRUWHG

LQWHUIDFH IRUPV WKH FRQWUDFW�V� EHWZHHQ D FRPSRQHQW DQG WKH

RWKHU� ORZHU�OHYHO FRPSRQHQWV RQ ZKLFK LW LV EXLOW�

7DNHQ WRJHWKHU� SURYLGLQJ SURJUDP�OHYHO DFFHVV WR D FRPSRQHQW¶V

LPSRUW DQG H[SRUW LQWHUIDFHV VHHPV OLNH WKH EXON RI WKH SUREOHP

ZKHQ LW FRPHV WR SDFNDJLQJ DQG GLVWULEXWLQJ D FRPSRQHQW¶V IRU�

PDO VSHFLILFDWLRQ� 2Q WKH RWKHU KDQG� HOHYDWLQJ WKH UHIOHFWLRQ

LQWHUIDFH WR D VHSDUDWH FRPSRQHQW IRFXVHV DWWHQWLRQ RQ WKH RWKHU

LQIRUPDWLRQ DQG VHUYLFHV WKDW FDQ EH SURYLGHG WKURXJK VXFK DQ

REMHFW�

���� $�&RPSRQHQW¶V�9HULILFDWLRQ�+LVWRU\�
:KLOH RQH¶V LQLWLDO FRQFHUQ ZLOO QHFHVVDULO\ EH ZLWK GLVWULEXWLQJ

VSHFLILFDWLRQ LQIRUPDWLRQ� LQ WKH ORQJ WHUP� FRQVLGHUDWLRQ RI YHUL�

ILFDWLRQ LQIRUPDWLRQ ZLOO DOVR EH XVHIXO� :DV D FRPSRQHQW IRU�

PDOO\ YHULILHG" %\ KDQG" :LWK WRRO DVVLVWDQFH" :DV PRGHO�

FKHFNLQJ XVHG LQVWHDG" 2U ZDV D WHVWLQJ�EDVHG DSSURDFK XVHG" ,V

D SURRI RU SURRI IUDJPHQW DYDLODEOH" 8SRQ ZKDW DVVXPSWLRQV LV

WKH YHULILFDWLRQ EDVHG"

7KH H[WHQW DQG TXDOLW\ RI YHULILFDWLRQ SHUIRUPHG RQ D FRPSRQHQW

LV FOHDUO\ RI LQWHUHVW WR WKH FOLHQW� ,Q PDQ\ FDVHV� WKLV LQIRUPDWLRQ

LV PRVW XVHIXO EHIRUH PDNLQJ D FRPSRQHQW SXUFKDVLQJ GHFLVLRQ�

)XUWKHU� LQ WKH LGHDO VLWXDWLRQ ZKHUH ORFDO FHUWLILDELOLW\ �DOVR FDOOHG

WKH PRGXODU UHDVRQLQJ SURSHUW\� >��@ LV HQVXUHG E\ DOO FRPSR�

QHQWV LQ DQ DSSOLFDWLRQ� WKHUH ZRXOG EH OLWWOH QHHG IRU YHULILFDWLRQ

GHWDLOV E\ WKH FOLHQW DIWHU SXUFKDVH� +RZHYHU� ZLWKRXW ORFDO FHUWL�

ILDELOLW\� YHULILFDWLRQ GHWDLOV DUH LPSRUWDQW LQ VXSSRUWLQJ DSSOLFD�

WLRQ�OHYHO YHULILFDWLRQ RI FRPSRQHQW FRPSRVLWLRQV� )XUWKHU� LI

IRUPDO YHULILFDWLRQ LV QRW XVHG V\VWHPDWLFDOO\ WKURXJKRXW DQ DSSOL�

FDWLRQ� FRPSRQHQW�OHYHO YHULILFDWLRQ LQIRUPDWLRQ PD\ EH XVHIXO LQ

ORFDOL]LQJ GHIHFWV GXULQJ WHVWLQJ�

���� 9LRODWLRQ�&KHFNLQJ�6HUYLFHV�
&RPSRQHQW�EDVHG GHYHORSPHQW KLJKOLJKWV WKH GLIIHULQJ QHHGV DQG

SHUVSHFWLYHV RI WKH FRPSRQHQW�SURYLGHU DQG WKH FRPSRQHQW�XVHU

>�@� ,W LV LPSRUWDQW WR SURYLGH SRZHUIXO FDSDELOLWLHV IRU HVWDEOLVK�

LQJ D FRPSRQHQW¶V TXDOLW\ WR WKH FRPSRQHQW�SURYLGHU� 7KH FRP�

SRQHQW�XVHU� RQ WKH RWKHU KDQG� PXVW DOVR EH SURYLGHG ZLWK WKH

VHUYLFHV DQG LQIRUPDWLRQ QHFHVVDU\ WR WHVW KHU DSSOLFDWLRQ LQ FRP�

ELQDWLRQ ZLWK WKH FRPSRQHQW�

2QH DSSURDFK WR DGGUHVVLQJ ERWK FRQFHUQV LV FKHFNLQJ LQWHUIDFH

FRQWUDFWV IRU YLRODWLRQV� ,Q DGGLWLRQ WR VLPSO\ SURYLGLQJ DFFHVV WR

VSHFLILFDWLRQ DQG YHULILFDWLRQ LQIRUPDWLRQ� D UHIOHFWLYH ZUDSSHU

FDQ DOVR SURYLGH FRQWUDFW FKHFNLQJ IHDWXUHV� %HFDXVH RI WKH ZD\

WKH ZUDSSHU LV LQWHUSRVHG EHWZHHQ WKH FOLHQW DQG WKH FRPSRQHQW� LW

LV HDV\ WR DGG DQ\ RU DOO RI WKH IROORZLQJ UXQ�WLPH FKHFNV�

x 3UHFRQGLWLRQ FKHFNV

x 3RVWFRQGLWLRQ FKHFNV

x $EVWUDFW LQYDULDQW FKHFNV

x 5HSUHVHQWDWLRQ LQYDULDQW FKHFNV

7KLV LGHD� RULJLQDOO\ SURSRVHG E\ WKH DXWKRU DQG FROOHDJXHV >�@�

KDV EHHQ XVHG ZLWK VRPH VXFFHVV >�� �@� 3RVWFRQGLWLRQ DQG LQ�

YDULDQW FKHFNLQJ DUH H[WUHPHO\ XVHIXO WR WKH FRPSRQHQW SURYLGHU

GXULQJ GHYHORSPHQW >�� �� ��@� ZKLOH SUHFRQGLWLRQ FKHFNV DUH

XVHIXO WR WKH FOLHQW GXULQJ FRPSRQHQW LQWHJUDWLRQ� 3RVWFRQGLWLRQ

DQG LQYDULDQW FKHFNLQJ FDQ DOVR EH XVHIXO WR WKH FOLHQW LQ GHIHFW

ORFDOL]DWLRQ GXULQJ DSSOLFDWLRQ WHVWLQJ�

$ FDUHIXOO\ GHVLJQHG UHIOHFWLYH ZUDSSHU FRXOG DOORZ HDFK FDWHJRU\

RI FKHFNV WR EH HQDEOHG RU GLVDEOHG� SHUKDSV RQ D SHU�RSHUDWLRQ

EDVLV� 6LPLODUO\� D FRPSRQHQW PLJKW HYHQ RIIHU GLIIHUHQW OHYHOV RI

FKHFNLQJ IRU VRPH FRQGLWLRQV²IDVW� EXW OHVV ULJRURXV FKHFNV YHU�

VXV VORZ EXW WHGLRXVO\ WKRURXJK FKHFNV� IRU H[DPSOH� $Q LQWHU�

IDFH WKDW SURYLGHV D V\VWHPDWLF ZD\ WR TXHU\ WKH ZUDSSHU IRU WKH

FKHFNV LW FDQ SURYLGH DV ZHOO DV HQDEOH RU GLVDEOH WKHP DW GHVLJ�

QDWHG OHYHOV ZRXOG DOORZ FRPSRQHQW FRPSRVLWLRQ HQYLURQPHQWV WR

GLUHFWO\ VXSSRUW VXFK VHUYLFHV LQ D XQLIRUP ZD\�

���� 6HOI�7HVWLQJ�6HUYLFHV�
&RPSRQHQW�EDVHG DSSURDFKHV WR VRIWZDUH FRQVWUXFWLRQ KLJKOLJKW

WKH QHHG IRU GHWHFWLQJ IDLOXUHV WKDW DULVH DV D UHVXOW RI PLVFRPPX�

QLFDWLRQ DPRQJ FRPSRQHQWV� ,Q DQ LQYLWHG SDSHU DW WKH ��QG ,QWHU�

QDWLRQDO &RQIHUHQFH RQ 6RIWZDUH (QJLQHHULQJ� 0DU\ -HDQ +DUUROG

ODLG RXW D URDGPDS IRU WKH IXWXUH RI VRIWZDUH WHVWLQJ UHVHDUFK DQG

LGHQWLILHG WHVWLQJ WHFKQLTXHV IRU FRPSRQHQW�EDVHG V\VWHPV DV RQH

RI WKH IXQGDPHQWDO UHVHDUFK DUHDV ULSH IRU H[SORUDWLRQ >�@� 9LROD�

WLRQ FKHFNLQJ VHUYLFHV DGGUHVV VRPH DVSHFWV RI WHVWLQJ�EDVHG

FRPSRQHQW YHULILFDWLRQ� EXW DGGLWLRQDO WHVWLQJ VXSSRUW FDQ EH

FULWLFDO LQ VXSSRUWLQJ DQ DSSOLFDWLRQ GHYHORS LQ WKH SURFHVV RI

YHULI\LQJ DQ DSSOLFDWLRQ LQ FRPELQDWLRQ ZLWK D FRPSRQHQW�

,W LV SRVVLEOH IRU D UHIOHFWLYH ZUDSSHU WR SURYLGH VHOI�WHVWLQJ FDSD�

ELOLWLHV LQ DGGLWLRQ WR YLRODWLRQ FKHFNLQJ VHUYLFHV� )RU H[DPSOH� D

VHOHFWLRQ RI FRPSRQHQW GHYHORSHU�SURYLGHG WHVW VXLWHV �IURP VKRUW

DQG VLPSOH WR ORQJ DQG WKRURXJK� FRXOG EH HPERGLHG LQ WKH UHIOHF�

WLYH ZUDSSHU� 6HOI�WHVWLQJ FDQ WKHQ EH SHUIRUPHG E\ H[HFXWLQJ D

VHOHFWHG WHVW VXLWH RQ WKH ZUDSSHG FRPSRQHQW²SHUKDSV ZKLOH DOVR

HQDEOLQJ LQWHUIDFH YLRODWLRQ FKHFNLQJ�

6XFK D WHVWLQJ DSSURDFK SURYLGHV D QDWXUDO� LQFUHPHQWDO DSSURDFK

WR DSSOLFDWLRQ LQWHJUDWLRQ� ,I HDFK FRPSRQHQW FRPHV SUH�

SDFNDJHG ZLWK WHVW GDWD �DQG ZLWK YLRODWLRQ FKHFNLQJ VHUYLFHV

DFWLQJ LQ WKH UROH RI WHVW RUDFOH�� D FRPSRQHQW¶V RZQ VHOI�WHVW EH�

FRPHV DQ LGHDO ³UHDO ZRUOG´ WHVW IRU WKH ORZHU�OHYHO FRPSRQHQWV

RQ ZKLFK LW GHSHQGV�

6XFK DQ DSSURDFK FRXOG HYHQ EH H[SDQGHG WR VXSSRUW WKH LQWHJUD�

WLRQ RI FOLHQW�ZULWWHQ WHVW VXLWHV LQWR WKH VHOI�WHVWLQJ VFKHPH�

%UXFH :HLGH KDV DOVR VXJJHVWHG WKDW VXFK D ZUDSSHU FRXOG SRWHQ�

WLDOO\ EH DXJPHQWHG WR SURYLGH RSHUDWLRQ FDOO�SDUDPHWHU UHFRUG

DQG SOD\EDFN FDSDELOLWLHV >��@�

$W WKLV SRLQW� WKH EHQHILW RI LQWHUFHVVRU\ VHUYLFHV IURP WKH SRLQW RI

YLHZ RI FRPSRQHQW VSHFLILFDWLRQV EHFRPHV FOHDU� $Q DSSURSUL�

DWHO\ VWUXFWXUHG UHIOHFWLYH ZUDSSHU FDQ SURYLGH IRU FKDQJHV LQ LWV

RZQ EHKDYLRU²LW FDQ DOORZ RQH WR HQDEOH RU GLVDEOH VSHFLILF DF�

WLRQV WKDW RFFXU LPPHGLDWHO\ EHIRUH RU DIWHU LW GHOHJDWHV FDOOV WR

WKH ZUDSSHG LPSOHPHQWDWLRQ� $OWKRXJK WKLV GRHV QRW VXSSRUW

LQWHUFHVVRU\ DFWLRQV RQ WKH XQGHUO\LQJ FRPSRQHQW� VLPSO\ DGGLQJ

RU UHPRYLQJ FHUWDLQ DFWLRQV EHIRUH DQG DIWHU GHOHJDWLQJ WR WKH
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ZUDSSHG FRPSRQHQW VXSSRUWV PDQ\ SRZHUIXO FDSDELOLWLHV RULHQWHG

WRZDUG FRPSRQHQW FRPSRVLWLRQ DQG WHVWLQJ�EDVHG YHULILFDWLRQ�

���� $EVWUDFW�9DOXH�0DQLSXODWLRQ�
7KH FRPSRQHQW ZUDSSLQJ VFKHPH SUHYLRXVO\ SURSRVHG IRU LQWHU�

IDFH YLRODWLRQ FKHFNLQJ >�@ XVHV D QRYHO DSSURDFK WR LPSOHPHQWLQJ

FKHFNV EHIRUH DQG DIWHU RSHUDWLRQV� ,QVWHDG RI LPSOHPHQWLQJ

FKHFNV LQ WHUPV RI WKH FRQFUHWH LPSOHPHQWDWLRQ YDOXHV LQVLGH WKH

XQGHUO\LQJ FRPSRQHQW �DQG WKXV YLRODWLQJ HQFDSVXODWLRQ�� WKH

FRPSRQHQW LV UHTXLUHG WR SURYLGH WKH FRPSXWDWLRQDO HTXLYDOHQW RI

DQ DEVWUDFWLRQ IXQFWLRQ �RU DEVWUDFWLRQ UHODWLRQ�� 3URJUDP�OHYHO

FODVVHV WKDW FRUUHVSRQG WR WKH YDULRXV PDWKHPDWLFDO PRGHOLQJ

W\SHV XVHG LQ GHILQLQJ WKH VWDWH PRGHO DQG SUH� DQG SRVWFRQGLWLRQV

IRU WKH FRPSRQHQW DUH XVHG WR UHSUHVHQW DEVWUDFW �VSHFLILFDWLRQ�

OHYHO� YDOXHV� 7KH UHVXOW LV WKDW WKH ZUDSSHU DVNV WKH FRPSRQHQW

WR ³SURMHFW´ DQ DEVWUDFW YDOXH RI LWV FXUUHQW VWDWH DV D VHSDUDWH RE�

MHFW� $OO FKHFNLQJ DQG DQDO\VLV LV WKHQ GRQH RQ WKLV REMHFW� ZKLFK

LV GHVLJQHG WR PLPLF WKH FRUUHVSRQGLQJ PDWKHPDWLFDO DEVWUDFWLRQ�

7KLV DEVWUDFWLRQ UHODWLRQ DSSURDFK FDQ EH FR�RSWHG IRU D UHIOHFWLYH

VSHFLILFDWLRQ ZUDSSHU WR SURYLGH DGGLWLRQDO LQWHUFHVVRU\ FDSDELOL�

WLHV� ,I D FRPSRQHQW ZHUH WR SURYLGH ERWK DQ DEVWUDFW�UHODWLRQ�

EDVHG SURMHFWLRQ IXQFWLRQ �³FRQYHUW�WR�DEVWUDFW�PRGHO´� DQG D

FRUUHVSRQGLQJ LQMHFWLRQ IXQFWLRQ �³FRQYHUW�IURP�DEVWUDFW�

PRGHO´�� WKHQ LW ZRXOG EH SRVVLEOH IRU D GHYHORSPHQW HQYLURQPHQW

RU RWKHU WRRO WR GLUHFWO\ DFFHVV DQG PDQLSXODWH DQ DEVWUDFW UHSUH�

VHQWDWLRQ RI WKH VWDWH RI D FRPSRQHQW� )XUWKHU� PDQLSXODWLRQV RI

WKDW DEVWUDFW UHSUHVHQWDWLRQ FRXOG WKHQ EH ³SXPSHG EDFN GRZQ´

LQWR WKH FRPSRQHQW LWVHOI� 7KLV DSSURDFK ZRUNV QDWXUDOO\ IRU

FRPSRQHQWV ZKHUH WKH DEVWUDFWLRQ UHODWLRQ LV D RQH�WR�RQH PDS�

SLQJ� )RU PDQ\�WR�RQH RU PDQ\�WR�PDQ\ PDSSLQJV IURP UHSUH�

VHQWDWLRQV WR DEVWUDFW YDOXHV� SUDFWLFDO FRQYHUW�IURP�DEVWUDFW�

PRGHO LQMHFWLRQ IXQFWLRQV DUH QRW DOZD\V SRVVLEOH� DQG VR VXFK D

IHDWXUH FDQQRW EH UHTXLUHG IRU DOO UHIOHFWLYH ZUDSSHUV�

:KLOH VXFK DQ LQWHUIDFH FDQ EH XVHG IRU FHUWDLQ NLQGV RI PHWDSUR�

JUDPPLQJ� LQ WKH FRQWH[W RI FRPSRQHQW�EDVHG VRIWZDUH� JUHDWHU

LPSDFW LV OLNHO\ WR DFFUXH IURP XVLQJ VXFK D FDSDELOLW\ ZLWKLQ D

GHYHORSPHQW HQYLURQPHQW� $OO FRPSRQHQWV ZRXOG QRZ KDYH D

VWDQGDUG LQWHUIDFH IRU SOXJJLQJ LQWR VWDWH YLVXDOL]DWLRQ WRROV� IRU

SURWRW\SLQJ DQG WHVWLQJ XVH� DQG IRU LQWHUIDFLQJ ZLWK PRGHO�

FKHFNLQJ WRROV�

���� 'RFXPHQWDWLRQ"�
7R FRPH IXOO FLUFOH� RQH FDQ DOVR FRQVLGHU LQFRUSRUDWLQJ SURJUDP�

OHYHO DFFHVV WR FRPSRQHQW GRFXPHQWDWLRQ WKURXJK D UHIOHFWLYH

LQWHUIDFH� DV RSSRVHG WR SURYLGLQJ VSHFLILFDWLRQ LQIRUPDWLRQ

WKURXJK WUDGLWLRQDO GRFXPHQWDWLRQ� -DYD'RF DQG RWKHU HPEHGGHG

GRFXPHQWDWLRQ VWUDWHJLHV SXVK WKH GRFXPHQWDWLRQ GRZQ LQWR WKH

VRXUFH FRGH LQ D ZD\ WKDW DOORZV WRROV WR H[WUDFW� IRUPDW� SDFNDJH�

DQG QDYLJDWH LW IRU KXPDQ UHDGDELOLW\� ,Q WKH VDPH PDQQHU� RQH

FDQ LPDJLQH WKH VSHFLILFDWLRQ REMHFW REWDLQHG IURP GetSpeci-
fication() SURYLGLQJ FRPSRQHQW�OHYHO� SHU�RSHUDWLRQ�OHYHO�

DQG SHU�SDUDPHWHU�OHYHO GRFXPHQWDWLRQ VWULQJV LQ D IRUP VXLWDEOH

IRU FRPSLODWLRQ LQWR RQ�OLQH GRFXPHQWDWLRQ� XVH LQ D FRPSRQHQW

SURSHUW\ EURZVHU� RU XVH LQ D GRFXPHQWDWLRQ VHDUFK GDWDEDVH� $V

ZLWK FXUUHQW FRPSRQHQWV� LW LV OLNHO\ WKDW SULQWHG GRFXPHQWDWLRQ

ZLOO EH QHHGHG IRU VRPH SXUSRVHV� EXW SURYLGLQJ SURJUDP�

DFFHVVLEOH GRFXPHQWDWLRQ WKURXJK D VWDQGDUG LQWHUIDFH PD\ KDYH

XQH[SORUHG EHQHILWV�

��� /,0,7$7,216�
7KHUH DUH D QXPEHU RI GUDZEDFNV WR H[SORUH ZKHQ FRQVLGHULQJ WKH

ZUDSSHU DSSURDFK SURSRVHG KHUH� 2QH LPPHGLDWH FRQFHUQ LV WKDW

WKLV DSSURDFK PD\ OHDG WR FRGH EORDW LQ WKH ILQDO DSSOLFDWLRQ� VLQFH

HDFK FRPSRQHQW ZRXOG QRZ EH DFFRPSDQLHG E\ RQH RU PRUH VXS�

SOHPHQWDU\ FODVVHV WR SURYLGH LWV ZUDSSHU� WHVWLQJ VXSSRUW� DEVWUDFW

YDOXH PDQLSXODWLRQ� DQG RWKHU VHUYLFHV� 7KH FULWLFDO DVSHFW RI WKH

ZUDSSHU DSSURDFK LV WKDW DOO RI WKHVH VHUYLFHV DUH GHVLJQHG IRU XVH

GXULQJ GHYHORSPHQW� ZKHQ VSHFLILFDWLRQ LQIRUPDWLRQ DERXW FRP�

SRQHQWV LV PRVW YDOXDEOH� UDWKHU WKDQ DIWHU GHOLYHU\� ZKHQ FRPSR�

QHQW VSHFLILFDWLRQV DUH RI OLWWOH RU QR XVH WR WKH HQG XVHU� %HFDXVH

WKHVH DGGLWLRQDO VHUYLFHV ZUDS WKH XQGHUO\LQJ FRPSRQHQW GXULQJ

GHYHORSPHQW� LW LV D VLPSOH PDWWHU WR UHPRYH WKHP IRU ILQDO UHOHDVH

EXLOGV� ZLWKRXW UHTXLULQJ DFFHVV WR WKH FRPSRQHQW¶V VRXUFH FRGH�

$QRWKHU FRQFHUQ LV ZKHWKHU RU QRW WKLV DSSURDFK ZLOO GHPRQVWUD�

EO\ OHDG WR EHWWHU TXDOLW\ FRPSRQHQWV� +RZHYHU� WKH SRVLWLRQ LQ

WKLV SDSHU LV WKDW UHIOHFWLYH ZUDSSHUV DUH GHVLJQHG WR SURYLGH D

PHFKDQLVP WR GHOLYHU DQG ODWHU DFFHVV D FRPSRQHQW¶V VSHFLILFDWLRQ

�SDUWLFXODUO\ E\ GHYHORSPHQW WRROV�� 6ROYLQJ WKLV SUREOHP LV QHF�

HVVDU\ WR DOORZ GHYHORSHUV RI FRPSRQHQW�EDVHG VRIWZDUH WR OHYHU�

DJH WKH IRUPDO VSHFLILFDWLRQV FUHDWHG E\ FRPSRQHQW GHYHORSHUV�

2QH VKRXOG QRW PDNH WKH PLVWDNH RI SUHVXPLQJ WKDW DQ\ VROXWLRQ

WR WKH VSHFLILFDWLRQ SDFNDJLQJ DQG GLVWULEXWLRQ SUREOHP ZLOO� E\

LWVHOI� EH VXIILFLHQW WR JXDUDQWHH DQ LQFUHDVH LQ VRIWZDUH TXDOLW\�

$ PRUH VLJQLILFDQW FRQFHUQ LV WKH TXHVWLRQ RI KRZ VSHFLILFDWLRQV

ZLOO EH FRPPXQLFDWHG WKURXJK WKH ZUDSSHU LQWHUIDFH� $ SURJUDP�

PDQLSXODEOH UHSUHVHQWDWLRQ RI VSHFLILFDWLRQ IHDWXUHV LV QHFHVVDU\

IRU WKLV VWUDWHJ\ WR ZRUN� 2QH SRVVLELOLW\ LV WR XVH WKH ([WHQVLEOH

0DUNXS /DQJXDJH �;0/� >��@ WR UHSUHVHQW VSHFLILFDWLRQ LQIRUPD�

WLRQ� ZKLFK ZRXOG UHTXLUH WKH GHYHORSPHQW RI RQH RU PRUH DSSUR�

SULDWH 'RFXPHQW 7\SH 'HILQLWLRQV �'7'V�� 6XFK D UHSUHVHQWDWLRQ

PXVW EH JHQHUDOO\ DFFHSWDEOH LQ RUGHU IRU WRROV WR VXSSRUW LW� ,W LV

GLIILFXOW WR LPDJLQH WKDW RQH UHSUHVHQWDWLRQ FRXOG ZRUN IRU WKH

P\ULDG RI VSHFLILFDWLRQ DSSURDFKHV DQG QRWDWLRQV DYDLODEOH WRGD\�

,QVWHDG� VXFK D UHSUHVHQWDWLRQ ZRXOG PRVW OLNHO\ UHTXLUH GLIILFXOW

FKRLFHV DERXW WKH VSHFLILFDWLRQ DSSURDFK WR EH XVHG�

)LQDOO\� LW LV FOHDU WKDW SDFNDJLQJ DQG GHOLYHU\ RI VSHFLILFDWLRQV

XVLQJ WKH ZUDSSHU DSSURDFK ZLOO UHTXLUH DGGLWLRQDO ZRUN E\ FRP�

SRQHQW GHYHORSHUV DERYH DQG EH\RQG VLPSO\ FUHDWLQJ WKH VSHFLIL�

FDWLRQV� *HQHUDWLRQ RI ZUDSSHU ERLOHUSODWH DQG LPSOHPHQWDWLRQ RI

PDQ\ ZUDSSHU VHUYLFHV� LQFOXGLQJ UHSUHVHQWLQJ DQG DFFHVVLQJ

VSHFLILFDWLRQ GHWDLOV� FDQ EH DXWRPDWHG VR WKDW QR DGGLWLRQDO ZRUN

LV UHTXLUHG RI FRPSRQHQW GHYHORSHUV� +RZHYHU� IXOO\ VXSSRUWLQJ

DOO RI WKH IHDWXUHV GHVFULEHG LQ 6HFWLRQ � ZLOO UHTXLUH VRPH PDQXDO

HIIRUW� 7KH SULPDU\ VHUYLFHV WKDW PD\ UHTXLUH DGGLWLRQDO GHYHO�

RSHU�VXSSOLHG FRGH DUH�

x 3UHFRQGLWLRQ� SRVWFRQGLWLRQ� DQG LQYDULDQW FKHFNV IRU YLROD�

WLRQ�FKHFNLQJ VHUYLFHV�

x 6HOHFWLRQ �DQG SHUKDSV HYHQ FRQVWUXFWLRQ� RI WHVW VXLWHV IRU

VHOI�WHVWLQJ VHUYLFHV�

x $EVWUDFW PRGHO SURMHFWLRQ DQG LQMHFWLRQ IXQFWLRQV WR VXSSRUW

DEVWUDFW YDOXH PDQLSXODWLRQ�

7R PDNH WKLV DSSURDFK SUDFWLFDO� LW LV FOHDU WKDW D ³VOLGLQJ VFDOH´ RI

ZUDSSHU IXQFWLRQDOLW\� ZKHUH D JLYHQ ZUDSSHU SURYLGHV RQO\ VRPH

VXEVHW RI WKH UHIOHFWLYH VHUYLFHV GHVFULEHG LQ 6HFWLRQ �� LV GHVLU�

DEOH� &RPSRQHQW GHYHORSHUV ZKR ZLVK WR GHYRWH WKH UHVRXUFHV

QHFHVVDU\ IRU LPSOHPHQWLQJ PRUH FRPSUHKHQVLYH ZUDSSHU IHDWXUHV
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PLJKW WKHQ KDYH DQ DGYDQWDJH LQ FRPSHWLQJ IRU PRUH GHPDQGLQJ

FXVWRPHUV�

��� 5(/$7('�:25.�
7KH ZUDSSHU DSSURDFK WR SURYLGLQJ DFFHVV WR VSHFLILFDWLRQ LQIRU�

PDWLRQ ZDV LQLWLDOO\ LQVSLUHG E\ D SULRU IUDPHZRUN IRU UXQ�WLPH

EHKDYLRUDO FRQWUDFW FKHFNLQJ >�@ DQG D ODUJHU VWUDWHJ\ IRU HQG�WR�

HQG� DXWRPDWHG� VSHFLILFDWLRQ�EDVHG WHVWLQJ >�@� 7KLV SULRU UH�

VHDUFK LV DOVR UHODWHG WR IRUPDO VSHFLILFDWLRQ DQG WR YHULILFDWLRQ� DV

ZHOO DV VSHFLILFDWLRQ�EDVHG WHVWLQJ DQG SDUDPHWHUL]HG SURJUDP�

PLQJ� %HFDXVH RI WKH VZHHSLQJ QDWXUH RI WKH SRVLWLRQ DGYRFDWHG

KHUH� LW LV UHODWHG WR DQG KDV EHHQ LQIOXHQFHG E\ D ZLGH YDULHW\ RI

H[LVWLQJ ZRUN DFURVV D VHOHFWLRQ RI WRSLFV LQ GHVLJQ� SURJUDPPLQJ

ODQJXDJHV� IRUPDO VSHFLILFDWLRQ� WHVWLQJ� DQG VRIWZDUH UHXVH�

5HIOHFWLRQ KDV D ���\HDU KLVWRU\ LQ SURJUDPPLQJ ODQJXDJHV >��@�

DQG KDV EHHQ ZLGHO\ GLVFXVVHG DW 2236/$� DW WKH $QQXDO :RUN�

VKRSV RQ 2EMHFW�2ULHQWHG 5HIOHFWLRQ DQG 0HWDOHYHO $UFKLWHFWXUHV�

DQG PRUH UHFHQWO\ DW WKH ,QWHUQDWLRQDO &RQIHUHQFH RQ 0HWD�/HYHO

$UFKLWHFWXUHV DQG 5HIOHFWLRQ� .LF]DOHV KDV SURYLGHG RQH RI WKH

PRVW LQIOXHQWLDO GLVFXVVLRQV RI WKH VXEMHFW LQ WKH FRQWH[W RI &/26

>��@� )HUEHU GHVFULEHG DOWHUQDWLYH DSSURDFKHV WR VXSSRUWLQJ FRP�

SXWDWLRQDO UHIOHFWLRQ LQ FODVV�EDVHG 223/V >�@� 7KH SURSRVDO LQ

WKLV SDSHU DGGV QRWKLQJ QHZ WR WKH UHDOP RI UHIOHFWLRQ²LQVWHDG LW

DLPV WR WDNH ZKDW KDV EHHQ OHDUQHG DERXW UHIOHFWLRQ LQ WKH GHVLJQ

RI REMHFW�RULHQWHG ODQJXDJHV DQG UHDSSO\ WKRVH LQVLJKWV WR D QHZ

SUREOHP� SDFNDJLQJ DQG SURYLGLQJ DFFHVV WR VSHFLILFDWLRQ LQIRU�

PDWLRQ DQG UHODWHG VHUYLFHV� 7KH SULPDU\ GLIIHUHQFH LQ WKH DS�

SURDFK SURSRVHG KHUH LV WKDW PDQ\ XVHIXO UHIOHFWLRQ FDSDELOLWLHV

FDQ EH SURYLGHG ZLWKLQ D IUDPHZRUN WKDW GRHV QRW VXSSRUW UHIOHF�

WLRQ VLPSO\ E\ XVLQJ ZUDSSHUV �DOWKRXJK JHQHUDO FRPSXWDWLRQDO

UHIOHFWLRQ FDQQRW� RI FRXUVH�� 3DVW ZRUN LQYROYLQJ IRUPDO VSHFLIL�

FDWLRQ DQG UHIOHFWLRQ KDV SULPDULO\ IRFXVHG RQ UHIOHFWLRQ DV D

VSHFLILFDWLRQ WHFKQLTXH� RU RQ KRZ WR VSHFLI\ UHIOHFWLYH EHKDYLRU

>��� ��@�

:LWKLQ WKH UHXVH FRPPXQLW\� WKH LVVXH RI SURYLGLQJ SURJUDP�OHYHO

DFFHVV WR VSHFLILFDWLRQ IHDWXUHV KDV UHFHLYHG OLWWOH DWWHQWLRQ� 7KH

TXHVWLRQ RI KRZ DQG ZKDW WR GHVFULEH LQ UHODWLRQ WR D FRPSRQHQW¶V

YHULILFDWLRQ KLVWRU\� KRZHYHU� KDV EHHQ GLVFXVVHG ZLGHO\ XQGHU WKH

WRSLF RI ³FRPSRQHQW FHUWLILFDWLRQ´ >��� �� ��� ��� ��@� /HVVRQV

IURP WKH UHXVH FRPPXQLW\ SURYLGH PXFK LQVLJKW LQWR ZKDW NLQGV

RI LQIRUPDWLRQ PD\ EH XVHIXO WR FOLHQWV LQ WKLV UHJDUG�

7KH LQWHUIDFH YLRODWLRQ FKHFNLQJ DSSURDFK GHVFULEHG KHUH >�@

QDWXUDOO\ PHVKHV ZLWK %HUWUDQG 0H\HU¶V YLHZ RI GHVLJQ E\ FRQ�

WUDFW >��@� $ YLRODWLRQ FKHFNLQJ ZUDSSHU LV LQWHQGHG WR SURYLGH

UXQ�WLPH FKHFNLQJ RI VXFK FRQWUDFWXDO REOLJDWLRQV ZKLOH VHSDUDW�

LQJ VXFK FKHFNV IURP HLWKHU RI WKH SDUWLHV LQYROYHG� 7KH YDOXH

DGGHG E\ WKH ZUDSSHU DSSURDFK UHVXOWV IURP VHSDUDWLQJ WKH FKHFN�

LQJ FRGH IURP ERWK WKH FOLHQW DQG WKH EDVH FRPSRQHQW DQG

SURPRWLQJ LW WR D VHSDUDWHO\ PDQDJHDEOH FODVV� 7KLV DGGUHVVHV

FRQFHUQV DERXW FOXWWHU� H[SUHVVLRQ RI PRUH FRPSOH[ FRQGLWLRQV�

DQG GHWUDFWLQJ IURP WKH IRFXV RI WKH XQGHUO\LQJ LPSOHPHQWDWLRQ�

ZKLOH DOORZLQJ RQH WR HDVLO\ LQFOXGH RU H[FOXGH FKHFNV RQ D SHU�

FRPSRQHQW EDVLV LQ D SOXJ�DQG�SOD\ IDVKLRQ�

$OWHUQDWLYH DSSURDFKHV WR UXQ�WLPH DVVHUWLRQ FKHFNLQJ LQFOXGH

(LIIHO >��@� L&RQWUDFW >��@� 5RVHQEOXP¶V $QQRWDWLRQ 3UH�

3URFHVVRU �$33� >��@� DQG .LF]DOHV¶ $VSHFW- >��@� (LIIHO VXSSRUWV

FRPSLOHU�JHQHUDWHG UXQ�WLPH FKHFNV EDVHG RQ XVHU�SURYLGHG %RR�

OHDQ DVVHUWLRQV SKUDVHG LQ WHUPV RI SXEOLFO\ H[SRUWHG FODVV IHD�

WXUHV� L&RQWUDFW SURYLGHV VHUYLFHV VLPLODU WR WKRVH RI (LIIHO� EXW

IRU -DYD SURJUDPV� $33 DOORZV VHSDUDWHO\ GHILQHG FKHFNLQJ RS�

HUDWLRQV WR EH FRPSLOHG LQWR RU RXW RI & FRGH IRU DVVHUWLRQ FKHFN�

LQJ� EXW PDNHV QR GLVWLQFWLRQ EHWZHHQ YDOXHV DW WKH DEVWUDFW�

VSHFLILFDWLRQ OHYHO DQG WKH FRQFUHWH� LPSOHPHQWDWLRQ OHYHO� $V�

SHFW- DOORZV RQH WR FUHDWH D VHSDUDWH DVSHFW FRQWDLQLQJ FKHFNLQJ

FRGH DQG WKHQ FKRRVH ZKHWKHU RU QRW WR ZHDYH WKLV FURVV�FXWWLQJ

GHFLVLRQ LQWR D QRQ�FKHFNLQJ LPSOHPHQWDWLRQ DW EXLOG WLPH� ,Q

PDQ\ ZD\V� $VSHFW- LV SKLORVRSKLFDOO\ FORVHVW WR WKH DSSURDFK

DGYRFDWHG KHUH�

7KH VHOI�WHVWLQJ FRQFHSWV IROGHG LQWR WKH UHIOHFWLYH ZUDSSHUV SUR�

SRVHG KHUH KDYH EHHQ PRVW KHDYLO\ LQIOXHQFHG E\ FXUUHQW UHVHDUFK

LQ DXWRPDWHG� VSHFLILFDWLRQ�EDVHG WHVWLQJ >�@� 7KH LGHD RI SURYLG�

LQJ VHOI�WHVWLQJ FDSDELOLWLHV WKURXJK D VWDQGDUG LQWHUIDFH LV RU�

WKRJRQDO WR WKH DSSURDFK�HV� XVHG WR JHQHUDWH WHVW VXLWHV DQG WKH

DSSURDFK�HV� XVHG WR DVVHVV FRUUHFWQHVV� $V D UHVXOW� YLUWXDOO\ DQ\

WHVWLQJ DSSURDFK FRXOG EH LQWHJUDWHG LQWR WKH ZUDSSHU VWUDWHJ\�

��� 6800$5<�
)RU FOLHQWV WR UHFHLYH WKH EHQHILWV SURYLGHG E\ IRUPDO VSHFLILFD�

WLRQV� WKRVH VSHFLILFDWLRQV PXVW EH GLVWULEXWHG WR FOLHQWV DORQJ

ZLWK WKH FRPSRQHQWV WKH\ GHVFULEH� 7KH GLVFXVVLRQ SUHVHQWHG

KHUH H[SORUHV VRPH RI WKH LVVXHV VXUURXQGLQJ WKH TXHVWLRQ RI KRZ

EHVW WR SDFNDJH DQG GHOLYHU VXFK VSHFLILFDWLRQ LQIRUPDWLRQ�

7KH SRVLWLRQ WDNHQ LQ WKLV SDSHU LV WKDW D FRPSRQHQW¶V VSHFLILFD�

WLRQ �DQG RWKHU VXSSRUWLQJ LQIRUPDWLRQ� VKRXOG EH SURYLGHG DV

DQRWKHU FRPSRQHQW �RU VHW RI FRPSRQHQWV�� FRQVLVWLQJ RI D UHIOHF�

WLYH VSHFLILFDWLRQ ZUDSSHU DQG DVVRFLDWHG VSHFLILFDWLRQ REMHFWV�

7KLV SRVLWLRQ LV EDVHG RQ WKUHH LQVLJKWV� UHIOHFWLRQ VXSSRUWV ERWK

KXPDQ�RULHQWHG DQG WRRO�RULHQWHG DFFHVV WR VSHFLILFDWLRQV� D

ZUDSSHU DSSURDFK FOHDQO\ DOORZV WKH DGGLWLRQ RI LQWHUIDFH IXQF�

WLRQDOLW\ DQG RSHQV XS SRZHUIXO UHIOHFWLRQ FDSDELOLWLHV� HYHQ ZKHQ

WKH XQGHUO\LQJ FRPSRQHQW WHFKQRORJ\ GRHV QRW VXSSRUW UHIOHFWLRQ�

DQG WKH ZKROH VFKHPH FDQ EH LPSOHPHQWHG LQ D PDQQHU WUDQVSDU�

HQW WR FOLHQW FRGH�

*LYHQ WKLV SRVLWLRQ� SRWHQWLDO LQWURVSHFWLYH DQG LQWHUFHVVRU\ VHU�

YLFHV IRU UHIOHFWLYH VSHFLILFDWLRQ ZUDSSHUV ZHUH H[SORUHG� ,Q DGGL�

WLRQ WR VSHFLILFDWLRQ DQG YHULILFDWLRQ LQIRUPDWLRQ� UHIOHFWLYH ZUDS�

SHUV FRXOG SRWHQWLDOO\ EH XVHG WR SURYLGH VHUYLFHV IRU YLRODWLRQ

FKHFNLQJ� VHOI�WHVWLQJ� DQG HYHQ DEVWUDFW YDOXH PDQLSXODWLRQ�

(YHQ GRFXPHQWDWLRQ FRXOG EH DFFHVVHG SURJUDPPDWLFDOO\ WKURXJK

D UHIOHFWLYH ZUDSSHU� $OWKRXJK VXFK UHIOHFWLYH VSHFLILFDWLRQ ZUDS�

SHUV KDYH QRW EHHQ LPSOHPHQWHG LQ WKH IRUP SURSRVHG KHUH� WKHLU

SRWHQWLDO GHVHUYHV IXUWKHU LQYHVWLJDWLRQ�

7KH SRVLWLRQ WDNHQ LQ WKLV SDSHU RQO\ RXWOLQHV RQH SRVVLEOH

PHFKDQLVP IRU SDFNDJLQJ DQG GHOLYHULQJ VSHFLILFDWLRQ LQIRUPD�

WLRQ� KRZHYHU� :KLOH PDQ\ RI WKH VHUYLFHV DQG FDSDELOLWLHV VXJ�

JHVWHG LQ WKLV SDSHU UHTXLUH VLJQLILFDQW UHVHDUFK LVVXHV WR EH DG�

GUHVVHG EHIRUH RQH FDQ FDSLWDOL]H RQ WKH ZUDSSHU DSSURDFK� WKH

VHUYLFHV DUH RUWKRJRQDO HQRXJK WKDW SURJUHVV FDQ EH PDGH LQFUH�

PHQWDOO\� 1HYHUWKHOHVV� WKH FRUQHUVWRQH RI WKH DSSURDFK LQYROYHV

FDSWXULQJ DQG UHSUHVHQWLQJ ³SODLQ ROG VSHFLILFDWLRQV�´ )LUVW DQG

IRUHPRVW� WKLV UHVHDUFK LVVXH PXVW EH VROYHG IRU WKH SRVLWLRQ HV�

SRXVHG KHUH WR EH YLDEOH� $ SURJUDP�PDQLSXODEOH UHSUHVHQWDWLRQ

RI VSHFLILFDWLRQ IHDWXUHV LV QHFHVVDU\ IRU WKLV VWUDWHJ\ WR ZRUN²

SHUKDSV RQH EDVHG RQ ;0/� 6XFK D UHSUHVHQWDWLRQ PXVW EH JHQ�

HUDOO\ DFFHSWDEOH LQ RUGHU IRU WRROV WR VXSSRUW LW� ,W LV GLIILFXOW WR

LPDJLQH WKDW RQH UHSUHVHQWDWLRQ FRXOG ZRUN IRU WKH P\ULDG RI

VSHFLILFDWLRQ DSSURDFKHV DQG QRWDWLRQV DYDLODEOH WRGD\� ,QVWHDG�
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VXFK D UHSUHVHQWDWLRQ ZRXOG PRVW OLNHO\ UHTXLUH GLIILFXOW FKRLFHV

DERXW WKH VSHFLILFDWLRQ DSSURDFK WR EH XVHG�

��� $&.12:/('*0(176�
%UXFH :HLGH� 0XUDOL 6LWDUDPDQ� DQG -RVHSK +ROOLQJVZRUWK KDYH

DOO FRQWULEXWHG WR WKH EDVLF DSSURDFK SURSRVHG LQ WKLV SDSHU� WKHLU

FRQWULEXWLRQV DUH JUHDWO\ DSSUHFLDWHG� ,Q DGGLWLRQ� ZH JUDWHIXOO\

DFNQRZOHGJH ILQDQFLDO VXSSRUW IURP 9LUJLQLD 7HFK DQG IURP WKH

1DWLRQDO 6FLHQFH )RXQGDWLRQ XQGHU JUDQW &&5��������� $Q\

RSLQLRQV� FRQFOXVLRQV RU UHFRPPHQGDWLRQV H[SUHVVHG LQ WKLV SDSHU

DUH WKRVH RI WKH DXWKRU DQG GR QRW QHFHVVDULO\ UHIOHFW WKH YLHZV RI

16) RU 9LUJLQLD 7HFK�

��� 5()(5(1&(6�
>�@ (GZDUGV� 6�+� %ODFN�ER[ WHVWLQJ XVLQJ IORZJUDSKV� $Q H[�

SHULPHQWDO DVVHVVPHQW RI HIIHFWLYHQHVV DQG DXWRPDWLRQ

SRWHQWLDO� 6RIWZDUH 7HVWLQJ� 9HULILFDWLRQ DQG 5HOLDELOLW\�

'HF� ����� ������ ��������

>�@ (GZDUGV� 6�+� $ IUDPHZRUN IRU SUDFWLFDO� DXWRPDWHG EODFN�

ER[ WHVWLQJ RI FRPSRQHQW�EDVHG VRIWZDUH� 6RIWZDUH 7HVWLQJ�

9HULILFDWLRQ DQG 5HOLDELOLW\� -XQH ����� ������

>�@ (GZDUGV� 6�� 6KDNLU� *�� 6LWDUDPDQ� 0�� :HLGH� %�:�� DQG

+ROOLQJVZRUWK� -� $ IUDPHZRUN IRU GHWHFWLQJ LQWHUIDFH YLROD�

WLRQV LQ FRPSRQHQW�EDVHG VRIWZDUH� ,Q 3URF� �WK ,QW
O &RQI�

6RIWZDUH 5HXVH� ,((( &6 3UHVV� /RV $ODPLWRV� &$������ SS�

������

>�@ (GZDUGV� 6�+�� DQG :HLGH� %�:� :,65�� �WK $QQXDO :RUN�

VKRS RQ 6RIWZDUH 5HXVH� 6XPPDU\ DQG ZRUNLQJ JURXS UH�

SRUWV� $&0 6,*62)7 6RIWZDUH (QJLQHHULQJ 1RWHV�

6HSW��2FW� ����� ������ ������

>�@ )HUEHU� -� &RPSXWDWLRQDO UHIOHFWLRQ LQ FODVV EDVHG REMHFW�

RULHQWHG ODQJXDJHV� $&0 6,*3/$1 1RWLFHV �3URF� 223�

6/$¶���� 2FW� ����� ������� ��������

>�@ )RRWH� %�� DQG -RKQVRQ� 5�(� 5HIOHFWLYH IDFLOLWLHV LQ 6PDOO�

WDON���� $&0 6,*3/$1 1RWLFHV �3URF� 2236/$¶���� 2FW�

����� ������� ��������

>�@ *DPPD� (�� +HOP� 5�� -RKQVRQ� 5�� DQG 9OLVVLGHV� -� 'HVLJQ

3DWWHUQV� (OHPHQWV RI 5HXVDEOH 2EMHFW�2ULHQWHG 6RIWZDUH�

$GGLVRQ�:HVOH\� �����
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