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7KLV SDSHU SURSRVHV PXOWLGLPHQVLRQDO VSDFHV DV DQ RUJDQL]DWLRQDO SDUDGLJP IRU SXUSRVHV RI PXOWLGLPHQVLRQDO

VHSDUDWLRQ RI FRQFHUQV �¦0'6&§�� 7KH LGHDV ZHUH RULJLQDOO\ FRQFHLYHG RI IRU RUJDQL]LQJ PRGXOHV� DQG RWKHU

DUWLIDFWV PRUH JHQHUDOO\� ZLWKLQ HQYLURQPHQWV IRU VRIWZDUH GHYHORSPHQW DQG RWKHU UHODWHG SXUVXLWV� 1RQHWKHOHVV� ZH

EHOLHYH WKDW WKH LGHDV DUH HQWLUHO\ DSSOLFDEOH WR WKH PRUH VSHFLILF FDVH RI RUJDQL]LQJ WKH PHWKRGV RI ODUJH� HYROYLQJ�

SURGXFWLRQ REMHFW�RULHQWHG VRIWZDUH V\VWHPV� 7KXV� WKLV SDSHU LV SUHVHQWHG DV DQ DUJXPHQW E\ DQDORJ\� LQ VXSSRUW RI

0'6& IRU REMHFW�RULHQWHG V\VWHPV�

7KLV ZRUN EXLOGV RQ IDPLOLDU QRWLRQV� VXFK DV PXOWLGLPHQVLRQDO VSDFHV DQG SURMHFWLRQV� IURP DQDO\WLF JHRPHWU\

DQG OLQHDU DOJHEUD� LQ RUGHU WR DFKLHYH D IRUPDOLVP WKDW LV SRZHUIXO \HW DSSURDFKDEOH WR SUDFWLWLRQHUV ¥ XVHUV ZKR�

ZKLOH XQIDPLOLDU ZLWK VSHFLILF QRWLRQV DQG WHUPLQRORJ\ IURP HPHUJLQJ ILHOGV VXFK DV 0'6&� QRQHWKHOHVV PLJKW

ZHOO EH IDPLOLDU ZLWK EDVLF PDWKHPDWLFDO FRQFHSWV�

7KH SDSHU WKXV FRQVWLWXWHV D FRQWULEXWLRQ WRZDUGV D WKHRUHWLFDO IRXQGDWLRQ IRU WKH RUJDQL]DWLRQDO DVSHFWV RI

PXOWLGLPHQVLRQDO VHSDUDWLRQ RI FRQFHUQV� ,W LQFOXGHV GLVFXVVLRQV UHODWHG WR� WKH QHHG IRU PXOWLGLPHQVLRQDO

VHSDUDWLRQ RI FRQFHUQV� SUREOHPV DULVLQJ RXW RI LQDGHTXDWH VHSDUDWLRQ RI FRQFHUQV� PXOWLGLPHQVLRQDO VHSDUDWLRQ RI

FRQFHUQV WKURXJKRXW WKH VRIWZDUH OLIHF\FOH� DQG FRQFHUQV WKDW VSDQ OLIHF\FOH SKDVHV DQG VRIWZDUH DUWLIDFWV�

$EVWUDFW

&XUUHQW HQYLURQPHQWV DUH LQDGHTXDWH IRU RUJDQL]LQJ WKH PRGXOHV DQG RWKHU DUWLIDFWV RI ODUJH VFDOH

GHYHORSPHQW SURMHFWV�

7KLV SDSHU SURSRVHV �PXOWLGLPHQVLRQDO WUHH�VWUXFWXUHG VSDFHV� ��PG�QW§ VSDFHV� DV D SRZHUIXO DQG JHQHUDO

PHDQV RI RUJDQL]DWLRQ ZLWKLQ GHYHORSPHQW SURMHFW HQYLURQPHQWV�

7KH PXOWLGLPHQVLRQDO QDWXUH RI PG�QW VSDFHV DOORZV WKH IRUPDOL]DWLRQ RI WKH GLVWLQFW DQG RUWKRJRQDO QDWXUH RI

VXFK VWUXFWXUHV DV� KLHUDUFKLHV RI PRGXOHV� QHWZRUNV RI UHYLVLRQV� DQG FROOHFWLRQV RI YDULDWLRQV RI PRGXOHV�

([WHQVLRQV WR WKH EDVLF PG�QW VWUXFWXUH DOORZ LW WR DFFRPPRGDWH WKH FRPSOH[LWLHV DQG LUUHJXODULWLHV RIWHQ

HQFRXQWHUHG LQ DFWXDO SUDFWLFH�

6HPDQWLFV� VXFK DV LPSOLFDWLRQV LQ WHUPV RI PRGXOH QHVWLQJ RU UHYLVLRQ VHTXHQFH� FDQ EH G\QDPLFDOO\

DVVRFLDWHG ZLWK DQ PG�QW VSDFH� 7KLV HQDEOHV PDQ\ FRPPRQ V\VWHP IXQFWLRQV� VXFK DV UHFRPSLODWLRQ RI VRXUFH� RU

VWRUDJH DQG UHJHQHUDWLRQ RI UHYLVLRQV� WR RFFXU DXWRPDWLFDOO\�

,QWURGXFWLRQ

&RPSXWHU V\VWHPV DUH WKH SULPDU\ IDFLOLWLHV XQGHUO\LQJ GHYHORSPHQW SURMHFWV LQ D QXPEHU RI GLIIHUHQW DUHDV�

6XFK DUHDV LQFOXGH VRIWZDUH GHYHORSPHQW� 9/6, GHVLJQ� ZHE VLWH FUHDWLRQ� GRFXPHQW SUHSDUDWLRQ� DQG JUDSKLFV

JHQHUDWLRQ�

3URMHFWV LQ HDFK RI WKHVH DUHDV DUH RIWHQ EDVHG RQ ODUJH FROOHFWLRQV RI LQIRUPDWLRQ� 7KLV LQIRUPDWLRQ FRQVWLWXWHV

WKH �PDWHULDOV� IRU WKH GHYHORSPHQW SURFHVV� 6XFK LQIRUPDWLRQ LV W\SLFDOO\ PDLQWDLQHG LQ D VHW RI ILOHV� LQ D

GDWDEDVH� RU LQ D VWUXFWXUH LQWHUQDO WR D GHYHORSPHQW HQYLURQPHQW�

0RVW SURMHFWV H[KLELW D QXPEHU RI FRPPRQ UHTXLUHPHQWV FRQFHUQLQJ WKH RUJDQL]DWLRQ RI WKLV LQIRUPDWLRQ�

7KHVH UHTXLUHPHQWV LQFOXGH WKH QHHG WR DFFRPPRGDWH� KLHUDUFKLHV RI PRGXOHV �LQ WKH PRVW JHQHUDO VHQVH��



QHWZRUNV RI HYROXWLRQDU\ UHYLVLRQV RI PRGXOHV� FROOHFWLRQV RI DOWHUQDWLYH YDULDWLRQV RI PRGXOHV� DQG VHULHV RI

VXFFHVVLYH IRUPV RU LQWHUPHGLDWH UHSUHVHQWDWLRQV WKURXJK ZKLFK D PRGXOH SURJUHVVHV�

7KLV SDSHU SURSRVHV ¦PXOWLGLPHQVLRQDO WUHH�VWUXFWXUHG VSDFHV§ �¦PG�QW VSDFHV§� DV D SRZHUIXO DQG JHQHUDO

PHDQV RI RUJDQL]LQJ GHYHORSPHQW SURMHFW ILOH V\VWHPV��

$ ILOH V\VWHP ZKLFK LQFRUSRUDWHV VXFK D VWUXFWXUH LV UHJDUGHG DV D PXOWLGLPHQVLRQDO VSDFH� DQG HDFK ILOH RI WKH

V\VWHP LV UHJDUGHG DV D SRLQW LQ WKH VSDFH� (DFK D[LV RI WKH VSDFH LV D WUHH� RU D VLQJO\�URRWHG QHWZRUN� 7KXV� HDFK

D[LV SURYLGHV DQ DOWHUQDWLYH� RU FRPSOHPHQWDU\� KLHUDUFKLFDO RUJDQL]DWLRQ IRU WKH SRLQWV RI WKH VSDFH��

7KH PXOWLGLPHQVLRQDO QDWXUH RI DQ PG�QW VSDFH DOORZV WKH IRUPDOL]DWLRQ RI WKH GLVWLQFW DQG RUWKRJRQDO QDWXUH

RI FRQVLGHUDWLRQV VXFK DV PRGXODU GHFRPSRVLWLRQ� UHYLVLRQ� YDULDWLRQ� DQG VXFFHVVLYH WUDQVIRUPDWLRQ� ([WHQVLRQV WR

WKH EDVLF VWUXFWXUH RI DQ PG�QW VSDFH DOORZ LW WR DFFRPPRGDWH WKH ILOH V\VWHP FRPSOH[LWLHV DQG LUUHJXODULWLHV WKDW

DUH RIWHQ HQFRXQWHUHG LQ DFWXDO SUDFWLFH�

7KH IROORZLQJ VHFWLRQV GLVFXVV LQ JUHDWHU GHWDLO� GHYHORSPHQW SURMHFW UHTXLUHPHQWV FRQFHUQLQJ ILOH V\VWHP

RUJDQL]DWLRQ� WKH GHILFLHQFLHV RI FRQWHPSRUDU\ V\VWHPV LQ VDWLVI\LQJ WKHVH UHTXLUHPHQWV� WKH VWUXFWXUH RI PG�QW

VSDFHV� KLJK�OHYHO RSHUDWLRQV RQ PG�QW VSDFHV� DQG GHFODUDWLRQ RI WKH VHPDQWLFV RI PG�QW VSDFHV�

5HTXLUHPHQWV &RQFHUQLQJ 2UJDQL]DWLRQ

7KHUH DUH D QXPEHU RI UHTXLUHPHQWV FRQFHUQLQJ ILOH V\VWHP RUJDQL]DWLRQ� ZKLFK DUH FRPPRQ WR PRVW ODUJH

VFDOH GHYHORSPHQW SURMHFWV�

y 6XFK SURMHFWV RIWHQ UHTXLUH WKDW LQIRUPDWLRQ EH RUJDQL]HG LQWR HODERUDWH KLHUDUFKLHV RI PRGXOHV� )LJXUH �

LOOXVWUDWHV VXFK D KLHUDUFK\�

y 7KHUH LV RIWHQ D VHULHV RI VXFFHVVLYH IRUPV� RU LQWHUPHGLDWH UHSUHVHQWDWLRQV� WKURXJK ZKLFK D PRGXOH

SURJUHVVHV� )LJXUH � LOOXVWUDWHV D KLHUDUFK\ RI VXFK IRUPV� 7KHVH IRUPV UHVXOW IURP WKH YDULRXV DQDO\VHV�

WUDQVODWLRQV� DQG RWKHU DXWRPDWHG WUDQVIRUPDWLRQV WKDW PD\ EH DSSOLHG WR D PRGXOH� 2WKHU IRUPV RI D PRGXOH

DUH DVVRFLDWHG ZLWK RWKHU VWDJHV LQ WKH GHYHORSPHQW SURFHVV� 7KHVH RIWHQ UHVXOW IURP PDQXDO SURFHVVHV RU OHVV

IRUPDO GHULYDWLRQV� (DFK RI WKH IRUPV LQ ZKLFK D PRGXOH PD\ H[LVW LV UHIHUUHG WR KHUH DV D �SKDVH� RI WKH

PRGXOH� 1RWH WKDW� LQ PDQ\ FDVHV� D FROOHFWLRQ RI VXFK SKDVHV LV LQKHUHQWO\ KLHUDUFKLFDO LQ QDWXUH�

y )RU PRVW SURMHFWV� WKHUH DUH W\SLFDOO\ QXPHURXV HYROXWLRQDU\ YHUVLRQV RI WKH YDULRXV PRGXOHV� 7KHVH YHUVLRQV

DUH FRPPRQO\ UHIHUUHG WR DV �UHYLVLRQV��

)RU D JLYHQ VRIWZDUH PRGXOH� WKHUH PLJKW EH D PDLQ VWUHDP RI UHYLVLRQV� DV ZHOO DV D QXPEHU RI GLYHUJHQW

EUDQFKHV RI UHYLVLRQV� 7KH PDLQ VWUHDP ZRXOG UHVXOW IURP VXFFHVVLYH IL[HV DQG PLQRU LPSURYHPHQWV WKDW

RFFXU DV D QDWXUDO SDUW RI WKH HYROXWLRQ RI WKH PRGXOH� 7KH EUDQFKHV PLJKW UHIOHFW H[SHULPHQWDWLRQ RU PRUH

VLJQLILFDQW GHYHORSPHQW HIIRUWV GXH WR PDMRU HQKDQFHPHQWV� 6RPH RI D PRGXOH
V UHYLVLRQ EUDQFKHV DUH

HYHQWXDOO\ DEDQGRQHG� ZKLOH RWKHUV DUH HYHQWXDOO\ PHUJHG EDFN LQWR WKH PDLQ VWUHDP� RU LQWR VRPH RWKHU

EUDQFK� 7KXV� WKH UHYLVLRQV RI D SDUWLFXODU PRGXOH RIWHQ IRUP DQ HODERUDWH QHWZRUN� UDWKHU WKDQ D VLPSOH

VHTXHQFH RU D FRQYHQWLRQDO KLHUDUFK\� )LJXUH � LOOXVWUDWHV VXFK D QHWZRUN�

y $V ZHOO DV HYROXWLRQDU\ YHUVLRQV RI D PRGXOH� WKHUH DUH RIWHQ DOWHUQDWLYH YHUVLRQV� 7KHVH YHUVLRQV DUH

FRPPRQO\ UHIHUUHG WR DV �YDULDWLRQV��

$ YDULDWLRQ RI D VRIWZDUH PRGXOH PLJKW H[LVW IRU HDFK PDFKLQH ZKLFK ZLOO HYHQWXDOO\ DFW DV KRVW WR WKH

UHVXOWLQJ FRGH� )LJXUH � LOOXVWUDWHV D KLHUDUFK\ RI VXFK YDULDWLRQV� 9DULDWLRQV PLJKW DOVR H[LVW DFFRUGLQJ WR WKH

VHW RI VHOHFWDEOH IHDWXUHV WKDW KDYH EHHQ FKRVHQ IRU D SDUWLFXODU LQFDUQDWLRQ RI D VRIWZDUH V\VWHP� )LJXUH �

LOOXVWUDWHV D KLHUDUFK\ RI VXFK YDULDWLRQV�

,Q JHQHUDO� LW FDQ EH VHHQ WKDW GHYHORSPHQW SURMHFWV KDYH UHODWLYHO\ GHPDQGLQJ UHTXLUHPHQWV FRQFHUQLQJ WKH

RUJDQL]DWLRQ RI WKH LQIRUPDWLRQ RQ ZKLFK WKH\ DUH EDVHG� ,W VHHPV WKDW D IXQGDPHQWDO UHTXLUHPHQW LV WR RUJDQL]H

ILOHV DFFRUGLQJ WR HDFK RI D QXPEHU RI GLVWLQFW FRQVLGHUDWLRQV� KLHUDUFKLFDOO\ LQ HDFK FDVH� ZLWK RQH FRQVLGHUDWLRQ

LQGHSHQGHQW RI WKH RWKHU�

� ,Q IDFW� PG�QW VSDFHV DUH EDVHG RQ JHQHUDO QHWZRUNV UDWKHU WKDQ VWULFW KLHUDUFKLHV� +RZHYHU� LW LV H[SHFWHG WKDW LQ DFWXDO

SUDFWLFH� WUHHV� UDWKHU WKDQ IXOO QHWZRUNV� ZLOO SUHGRPLQDWH� 7KHUHIRUH� JHQHUDO GLVFXVVLRQV ZLWKLQ WKLV SDSHU FRQVLGHU WKH FDVH

RI KLHUDUFKLHV� 0RUH VSHFLILF GLVFXVVLRQV� KRZHYHU� VXFK DV WKRVH FRQFHUQLQJ WKH RUJDQL]DWLRQ RI UHYLVLRQV DQG UHOHDVHV GR

FRQVLGHU WKH FDVH RI QHWZRUNV�

� $OWKRXJK PG�QW VSDFHV DUH SUHVHQWHG KHUH ZLWKLQ WKH FRQWH[W RI ILOH V\VWHPV� WKH\ FRXOG MXVW DV ZHOO VHUYH DV WKH IXQGDPHQWDO

VWUXFWXUH XQGHUO\LQJ SHUVLVWHQW REMHFW UHSRVLWRULHV IRU REMHFW�RULHQWHG V\VWHPV� RU FROOHFWLRQV RI DEVWUDFW V\QWD[ WUHHV IRU

ODQJXDJH�GLUHFWHG HQYLURQPHQWV�



2UJDQL]DWLRQDO 'HILFLHQFLHV RI &RQWHPSRUDU\ 6\VWHPV

&XUUHQW ILOH V\VWHP VWUXFWXUHV DUH LQDGHTXDWH IRU RUJDQL]LQJ GHYHORSPHQW SURMHFW LQIRUPDWLRQ�

7UHH�VWUXFWXUHG ILOH V\VWHPV �DV LQ 8QL[ � /LQX[� DWWHPSW WR UHSUHVHQW PDQ\ GLIIHUHQW RUJDQL]DWLRQDO SURSHUWLHV

RI D FROOHFWLRQ RI ILOHV ZLWK D VLQJOH KLHUDUFKLFDO VWUXFWXUH� 3DWKQDPHV VXFK DV 
� X � VPLWK � P\GEPV � FPGV � VRXUFH

� ���H � QHZYHUVLRQ � XWLOBIOWSW�F
 DUH QRW XQFRPPRQ� $G�KRF FRQYHQWLRQV FRQFHUQLQJ ILOH QDPH VXIIL[HV DUH RIWHQ

HPSOR\HG WR FRQYH\ DGGLWLRQDO LQIRUPDWLRQ DERXW ILOH DWWULEXWHV� :LWK VXFK �RYHUORDGLQJ� RI WKH SULPDU\ ILOH V\VWHP

VWUXFWXUH� WKH ILOH KLHUDUFK\ EHFRPHV H[WUHPHO\ FOXWWHUHG� WKH PDQLSXODWLRQ RI ILOHV EHFRPHV FXPEHUVRPH� DQG WKH

PDLQWHQDQFH RI ODUJH SURJUDPV EHFRPHV FRPSOH[ DQG HUURU�SURQH�

8WLOLWLHV VXFK DV &96 RU 5&6 DUH RIWHQ XVHG WR PDLQWDLQ DOO RI WKH YHUVLRQV RI D SDUWLFXODU VRXUFH ILOH LQ D

VLQJOH VSDFH�HIILFLHQW DUFKLYH �LQFRUSRUDWLQJ D GLIIHUHQWLDO EDVH � GHOWD VWRUDJH VFKHPH�� 6XFK XWLOLWLHV RIWHQ HPSOR\

FXVWRP RUJDQL]DWLRQV DQG FRPPDQG ODQJXDJHV ZKLFK DUH IRUHLJQ WR WKH VWDQGDUG HQYLURQPHQW� 7KHVH RUJDQL]DWLRQV

DQG ODQJXDJHV WHQG WR EH DG�KRF� OLPLWHG� DQG UHVWULFWLYH� 7KH IDFW WKDW WKH YHUVLRQV PXVW EH DFFHVVHG E\

VSHFLDO�SXUSRVH FRPPDQGV� DQG FDQQRW EH PDQLSXODWHG E\ WKH VWDQGDUG XWLOLWLHV� IXUWKHU FRPSOLFDWHV PDLQWHQDQFH

SURFHGXUHV�

)DFLOLWLHV VXFK DV 0DNH UHTXLUH GHSHQGHQF\ LQIRUPDWLRQ LQ VSHFLDO GHSHQGHQF\ ILOHV RU FRQILJXUDWLRQ

VSHFLILFDWLRQV� 6XFK GHSHQGHQF\ LQIRUPDWLRQ LV H[WHUQDO WR WKH SULPDU\ ILOH V\VWHP VWUXFWXUH� 7KXV� LW LV SRWHQWLDOO\

UHGXQGDQW� DQG LQYLWHV LQFRQVLVWHQFLHV� $V ZHOO� WKH VWDQGDUG V\VWHP XWLOLWLHV DUH RIWHQ QRW DZDUH RI VXFK

LQIRUPDWLRQ� 7KXV� WKLV LQIRUPDWLRQ LV XQDYDLODEOH� RU IDLOV WR EH DSSOLHG DXWRPDWLFDOO\� LQ PDQ\ VLWXDWLRQV ZKHUH LW

PLJKW EH RI IXUWKHU XVH� 6XFK LVRODWLRQ RI LQIRUPDWLRQ LV FRQWUDU\ WR WKH JRDO RI DQ LQWHJUDWHG GHYHORSPHQW

HQYLURQPHQW�

,Q JHQHUDO� FRQYHQWLRQDO V\VWHPV VXFK DV WKHVH IDLO WR WDNH IXOO DGYDQWDJH RI ZKDWHYHU LQIRUPDWLRQ FDQ EH

LQIHUUHG IURP WKH ILOH V\VWHP RUJDQL]DWLRQ WKDW GRHV H[LVW� 8VHUV RI VXFK V\VWHPV PXVW LQWHUSUHW WKH ILOH V\VWHP

VWUXFWXUH PDQXDOO\� LQ RUGHU WR H[SOLFLWO\ GLUHFW WKH PDQLSXODWLRQ DQG SURFHVVLQJ RI WKH YDULRXV ILOHV� 7KXV�

SURFHGXUHV ZKLFK FRXOG EH IRUPDOL]HG DQG DXWRPDWHG DUH DFFRPSOLVKHG PDQXDOO\ LQ DQ DG�KRF DQG HUURU�SURQH

IDVKLRQ�

0DQ\ VXFK V\VWHPV H[KLELW WKH IROORZLQJ GHILFLHQFLHV�

y 7KH\ GR QRW IRUPDOL]H VSHFLILF RUJDQL]DWLRQDO FRQVLGHUDWLRQV� )RU H[DPSOH� WKH\ ZRXOG PDNH QR IRUPDO

GLVWLQFWLRQ EHWZHHQ YDULDWLRQV GXH WR KRVW PDFKLQH DQG YDULDWLRQV GXH WR DOJRULWKP�

y &ODVVLILFDWLRQV ZLWK UHVSHFW WR D SDUWLFXODU FRQVLGHUDWLRQ DUH HVVHQWLDOO\ XQRUGHUHG� )RU H[DPSOH� WKH VHW RI

FODVVLILFDWLRQV 
3RZHU3&
� 
���
� 
���H
� 
���
� 
3HQWLXP
� 
3,,,
� DQG 
3,,
 ZRXOG RFFXS\ D VLQJOH OHYHO RI D WUHH�

LPPHGLDWHO\ EHORZ D QRGH RI YDULDWLRQ FRUUHVSRQGLQJ WR WKH FRQVLGHUDWLRQ 
KRVW
� +LHUDUFKLHV RI FODVVLILFDWLRQV

ZLWK UHVSHFW WR D SDUWLFXODU FRQVLGHUDWLRQ DUH QRW GLUHFWO\ VXSSRUWHG�

y &ODVVLILFDWLRQV DUH QRW VSHFLILHG ZLWK UHVSHFW WR� RU TXDOLILHG E\� WKH FRQVLGHUDWLRQ WR ZKLFK WKH\ DSSO\� )RU

H[DPSOH� QRGHV PD\ EH VHOHFWHG EDVHG RQ D QRGH LGHQWLILHU VXFK DV 
FRQYHUJHQW
� UHJDUGOHVV RI ZKHWKHU WKH

LGHQWLILHU UHIHUV WR D KRVW PDFKLQH� DQ DOJRULWKP� RU D UHYLVLRQ�

y 6WUXFWXUHV UHIOHFWLQJ FHUWDLQ FRQVLGHUDWLRQV PD\ KDYH WR EH UHSOLFDWHG LQ RUGHU WR DFFRPPRGDWH WKH YDULRXV

SRVVLEOH FRPELQDWLRQV RI FODVVLILFDWLRQV� )RU H[DPSOH� WKH KRVW PDFKLQH KLHUDUFK\ PD\ KDYH WR EH UHSOLFDWHG

XQGHU HDFK RI D QXPEHU RI QRGHV LQ WKH PRGXOH KLHUDUFK\� RU YLFH YHUVD�

0G�QW 6SDFHV

�0G�QW VSDFHV� FRQVWLWXWH D SRZHUIXO� JHQHUDO� DQG IRUPDO PHDQV RI RUJDQL]LQJ WKH ILOHV RI ODUJH VFDOH

GHYHORSPHQW SURMHFWV� 7KH\ UHVROYH PDQ\ RI WKH GHILFLHQFLHV LGHQWLILHG LQ WKH SUHYLRXV VHFWLRQ� DQG VDWLVI\ WKH

RUJDQL]DWLRQDO UHTXLUHPHQWV GLVFXVVHG HDUOLHU�

$ GHYHORSPHQW SURMHFW ILOH V\VWHP ZKLFK LV RUJDQL]HG DV DQ PG�QW VSDFH LV UHJDUGHG DV D PXOWLGLPHQVLRQDO

VSDFH� DQG HDFK ILOH RI WKH V\VWHP LV UHJDUGHG DV D SRLQW LQ WKH VSDFH� 7KXV� WKH ILOH V\VWHP PD\ EH UHJDUGHG DV D

�VSDFH RI ILOHV �� RU D �ILOH VSDFH��

7KH UHPDLQGHU RI WKLV VHFWLRQ FRQVLGHUV WKH PRUH DEVWUDFW FDVH RI �SRLQWV� ZLWKLQ �VSDFHV�� 7KHVH GLVFXVVLRQV�

KRZHYHU� DSSO\ LGHQWLFDOO\ WR DQ\ FRQFUHWH IRUP RI REMHFW ZLWKLQ WKH FRUUHVSRQGLQJ IRUP RI VSDFH �RQH H[DPSOH

EHLQJ WKDW RI RUJDQL]LQJ DOO RI WKH PHWKRGV RI D ODUJH� HYROYLQJ� SURGXFWLRQ REMHFW�RULHQWHG VRIWZDUH V\VWHP� DORQJ

ZLWK WKH DOO RI WKH RWKHU DUWLIDFWV RI WKH GHYHORSPHQW SURFHVV� DOO ZLWKLQ DQ HQFRPSDVVLQJ VSDFH�� )XUWKHU� DQ\ VXFK

VSDFH FDQ EH UHDOL]HG HTXDOO\ ZHOO XVLQJ DQ H[WHQGHG ILOH V\VWHP� DQ H[WHQGHG UHODWLRQDO GDWDEDVH� RU D VXLWDEO\

VWUXFWXUHG UHSRVLWRU\ ZLWKLQ DQ REMHFW�RULHQWHG GHYHORSPHQW HQYLURQPHQW�



)XQGDPHQWDOV

)LJXUH � GHSLFWV D FROOHFWLRQ RI SRLQWV RUJDQL]HG ZLWKLQ WKH IUDPHZRUN RI D FRQYHQWLRQDO ��GLPHQVLRQDO VSDFH�

7KH VSDFH KDV WKUHH GLPHQVLRQV� HDFK GLPHQVLRQ KDV DQ D[LV� DQG HDFK SRLQW KDV WKUHH FRRUGLQDWHV� 7KH VSDFH LV

�FRQYHQWLRQDO� LQ WKH VHQVH WKDW LWV D[HV DUH OLQHDU� UDWKHU WKDQ KLHUDUFKLFDOO\ VWUXFWXUHG�

7KH VSDFH
V WKUHH GLPHQVLRQV DUH� 
PRGXOH
� 
SKDVH
� DQG 
KRVW
� 7KH D[LV IRU WKH PRGXOH GLPHQVLRQ� RU WKH

�PRGXOH D[LV�� LV GHSLFWHG E\ WKH VROLG OLQH PDUNHG ZLWK WKH YDOXHV� 
FRPSLOHU
� 
VFDQQHU
� 
SDUVHU
� DQG 
V\PPJU
�

7KH SRLQW ODEHOHG E\ > SDUVHU � REM � ��� @ KDV 
SDUVHU
 DV WKH YDOXH RI LWV PRGXOH FRRUGLQDWH� WKH YDOXH 
REM
 IRU LWV

SKDVH FRRUGLQDWH� DQG WKH YDOXH 
���
 IRU LWV KRVW FRRUGLQDWH�

,W LV LQWHQGHG KHUH WKDW HDFK GLPHQVLRQ UHIOHFW� RU FRUUHVSRQG WR� D GLVWLQFW RUJDQL]DWLRQDO FRQVLGHUDWLRQ� )RU

H[DPSOH� IRU WKH VSDFH GHSLFWHG LQ )LJXUH �� WKH 
PRGXOH
 GLPHQVLRQ RUJDQL]HV SRLQWV DFFRUGLQJ WR WKH PRGXOH WR

ZKLFK WKH\ FRUUHVSRQG� 7KH 
SKDVH
 GLPHQVLRQ RUJDQL]HV SRLQWV DFFRUGLQJ WR WKH SKDVH WR ZKLFK WKH\ FRUUHVSRQG�

DQG WKH 
KRVW
 GLPHQVLRQ RUJDQL]HV SRLQWV DFFRUGLQJ WR WKH KRVW PDFKLQH WR ZKLFK WKH\ FRUUHVSRQG� 1DWXUDOO\� IRU D

GHYHORSPHQW SURMHFW ILOH VSDFH� WKH QXPEHU RI GLPHQVLRQV� DQG WKH FRQVLGHUDWLRQV WR ZKLFK WKH\ FRUUHVSRQG� VKRXOG

EH G\QDPLFDOO\ GHILQDEOH E\ WKH XVHU�

)XUWKHU� HDFK D[LV RI D VSDFH VKRXOG FRQVWLWXWH WKH GRPDLQ RI SRVVLEOH FODVVLILFDWLRQV IRU D SRLQW� ZLWK UHVSHFW WR

WKH FRQVLGHUDWLRQ RI WKH D[LV
 GLPHQVLRQ� )RU H[DPSOH� IRU WKH VSDFH RI )LJXUH �� WKH SRVVLEOH FODVVLILFDWLRQV IRU D

SRLQW ZLWK UHVSHFW WR WKH PRGXOH GLPHQVLRQ� RU WKH SRVVLEOH PRGXOHV WR ZKLFK D SRLQW PD\ FRUUHVSRQG� DUH�


FRPSLOHU
� 
VFDQQHU
� 
SDUVHU
� DQG 
V\PPJU
�

)LQDOO\� WKH YDOXH RI D SRLQW
V FRRUGLQDWH LQ D JLYHQ GLPHQVLRQ VKRXOG FRQVWLWXWH WKDW SRLQW
V FODVVLILFDWLRQ ZLWK

UHVSHFW WR WKH JLYHQ GLPHQVLRQ
V FRQVLGHUDWLRQ� )RU H[DPSOH� LQ )LJXUH �� WKH SRLQW ODEHOHG E\ > SDUVHU � REM � ��� @

LV FODVVLILHG DV� RU FRUUHVSRQGV WR� WKH REMHFW FRGH SKDVH� RI WKH SDUVHU PRGXOH� IRU D 3RZHU3& ����

$[LV 6WUXFWXUH DQG 3RLQW 2UGHULQJ

7KH YDOXHV DORQJ DQ D[LV RI D VSDFH FDQ EH RUGHUHG� )RU H[DPSOH� IRU WKH VSDFH RI )LJXUH �� WKH YDOXHV RI HDFK

D[LV DUH OLQHDUO\ RUGHUHG� 7KXV� DV ZHOO DV FRQVWLWXWLQJ D VHW RI SRVVLEOH YDOXHV IRU FRRUGLQDWHV ZLWK UHVSHFW WR D

JLYHQ GLPHQVLRQ� DQ D[LV DOVR SURYLGHV DQ RUGHULQJ IRU WKHVH YDOXHV�

)XUWKHU� WKH SRLQWV RI D VSDFH FDQ EH UHJDUGHG DV EHLQJ RUGHUHG DFFRUGLQJ WR WKHLU FRRUGLQDWH YDOXHV� 7KLV

RUGHULQJ LV EDVHG RQ WKH RUGHULQJ RI YDOXHV HVWDEOLVKHG E\ WKH D[HV RI WKH VSDFH� )RU H[DPSOH� IRU WKH VSDFH RI

)LJXUH �� WKH SRLQW > SDUVHU � REM � ��� @ FRXOG EH UHJDUGHG DV SUHFHGLQJ WKH SRLQW > V\PPJU � REM � ��� @ ZLWK

UHVSHFW WR WKH PRGXOH GLPHQVLRQ� EHFDXVH WKH YDOXH 
SDUVHU
 SUHFHGHG WKH YDOXH V\PPJU RQ WKH PRGXOH D[LV�

7KXV� WKH SRLQWV RI WKH VSDFH DUH QRW MXVW FODVVLILHG ZLWK UHVSHFW WR HDFK RI D QXPEHU RI FRQVLGHUDWLRQV� WKH\ DUH

DOVR RUGHUHG ZLWK UHVSHFW WR HDFK RI WKRVH FRQVLGHUDWLRQV�

1RWH WKDW WKH RUJDQL]DWLRQ RI SRLQWV ZLWK UHVSHFW WR RQH FRQVLGHUDWLRQ LV HQWLUHO\ LQGHSHQGHQW RI WKH

RUJDQL]DWLRQ RI WKRVH SRLQWV ZLWK UHVSHFW WR DQ\ RI WKH RWKHU FRQVLGHUDWLRQV� 0RUH IRUPDOO\� WKH D[HV RI WKH VSDFH

DUH RUWKRJRQDO� DQG WKH VSDFH LWVHOI LV UHIHUUHG WR DV DQ RUWKRJRQDO VSDFH�

$OVR QRWH WKDW WKH VSDFH RI )LJXUH � KDV OLQHDU D[HV� 7KXV� DOWKRXJK LW GRHV RUJDQL]H SRLQWV ZLWK UHVSHFW WR

HDFK RI D QXPEHU RI GLVWLQFW FRQVLGHUDWLRQV� ZLWK HDFK FRQVLGHUDWLRQ EHLQJ LQGHSHQGHQW RI WKH RWKHU� LW GRHV VR

OLQHDUO\� 7KH IXQGDPHQWDO RUJDQL]DWLRQDO UHTXLUHPHQW LGHQWLILHG HDUOLHU ZDV WR RUJDQL]H WKHVH SRLQWV KLHUDUFKLFDOO\�

+HQFH� WUHH�VWUXFWXUHG D[HV DUH LQWURGXFHG LQ WKH QH[W VXEVHFWLRQ�

1RWH� KRZHYHU� WKDW WKH JHQHUDO VWUXFWXUH RQ ZKLFK PG�QW VSDFHV DUH EDVHG LV LQ IDFW D QHWZRUN UDWKHU WKDQ D

VWULFW KLHUDUFK\� 7KH VWUXFWXUH LV D GLUHFWHG JUDSK� ZLWK H[DFWO\ RQH GLVWLQJXLVKHG �URRW� QRGH KDYLQJ LQGHJUHH ��

7KH FRQVWUDLQW WR D VLQJOH URRW LV LPSRVHG IRU SXUSRVHV RI XQDPELJXRXV TXDOLILFDWLRQ RI QRGH LGHQWLILHUV� DQG IRU

SXUSRVHV RI GLVSOD\ RI WKHVH VWUXFWXUHV� ,W LV H[SHFWHG KRZHYHU� WKDW WKH FDVH RI VWULFW KLHUDUFKLHV� UDWKHU WKDQ IXOO

QHWZRUNV� ZLOO SUHYDLO LQ DFWXDO SUDFWLFH�

7UHH�VWUXFWXUHG 6SDFHV

)LJXUH � GHSLFWV D ��GLPHQVLRQDO WUHH�VWUXFWXUHG VSDFH� 7KH VSDFH KDV WZR GLPHQVLRQV� HDFK GLPHQVLRQ KDV DQ

D[LV� DQG HDFK SRLQW KDV WZR FRRUGLQDWHV� 7KH VSDFH LV �WUHH�VWUXFWXUHG� LQ WKH VHQVH WKDW LWV D[HV DUH WUHH�VWUXFWXUHG

UDWKHU WKDQ VLPSO\ OLQHDU� 7KH VSDFH
V WZR GLPHQVLRQV DUH� 
PRGXOH
 DQG 
SKDVH
� 7KH D[LV IRU WKH PRGXOH GLPHQVLRQ

LV WKH WUHH GHSLFWHG E\ WKH KRUL]RQWDOO\ RULHQWHG VROLG OLQHV� PDUNHG ZLWK VXFK YDOXHV DV 
FRPSLOHU
� 
V\Q
� 
ELG
� 
JHWF
�

DQG 
DFW
�



(DFK D[LV RI WKH VSDFH QRZ SURYLGHV D KLHUDUFKLFDO RUGHULQJ IRU LWV YDOXHV� 7KXV� HDFK D[LV QRZ LPSRVHV D

KLHUDUFKLFDO RUGHULQJ RQ WKH SRLQWV RI WKH VSDFH� $V ZHOO� WKH VSDFH QRZ RUJDQL]HV SRLQWV� DFFRUGLQJ WR HDFK RI D

QXPEHU RI GLVWLQFW FRQVLGHUDWLRQV� KLHUDUFKLFDOO\ LQ HDFK FDVH� ZLWK HDFK FRQVLGHUDWLRQ LQGHSHQGHQW RI WKH RWKHU�

1RWH WKDW HDFK YDOXH DORQJ DQ D[LV LV QRZ IXOO\ LGHQWLILHG XVLQJ D SDWKQDPH UDWKHU WKDQ D VLPSOH LGHQWLILHU� )RU

H[DPSOH� IRU WKH VSDFH RI )LJXUH �� WKH D[LV YDOXH ODEHOHG 
DFW
 FDQ EH UHIHUUHG WR XVLQJ WKH IXOO\ TXDOLILHG SDWKQDPH


FRPSLOHU � OH[ � VFDQ � DFW
��

*LYHQ WKDW DQ D[LV FRQVWLWXWHV D GRPDLQ RI SRVVLEOH YDOXHV IRU SRLQW FRRUGLQDWHV� HDFK FRRUGLQDWH RI D SRLQW

QRZ KDV D YDOXH WKDW LV LGHQWLILHG E\ D SDWKQDPH� )XUWKHU� HDFK SRLQW LV QRZ XQLTXHO\ LGHQWLILHG E\ D SDWKQDPH

P�WXSOH� )RU H[DPSOH� IRU WKH VSDFH RI )LJXUH �� WKH SRLQW ODEHOHG >PRGXOH� FRPSLOHU � OH[ � VFDQ � DFW � SKDVH� SJP

�REM @ KDV WKH FRRUGLQDWH YDOXH 
FRPSLOHU ��� DFW
 LQ WKH PRGXOH GLPHQVLRQ� DQG WKH FRRUGLQDWH YDOXH 
SJP � REM
 LQ WKH

SKDVH GLPHQVLRQ�

3HUVSHFWLYHV

1RWH WKDW� LQ RQH VHQVH� WKH VSDFH RI )LJXUH � FRXOG EH UHJDUGHG DV FRQVLVWLQJ RI D FROOHFWLRQ RI SKDVH WUHHV�

ZLWK FURVV�OLQNV MRLQLQJ SRLQWV ZKLFK KDYH LGHQWLFDO PRGXOH FRRUGLQDWH YDOXHV� ,Q DQRWKHU VHQVH� WKH VSDFH RI

)LJXUH � FRXOG EH UHJDUGHG DV FRQVLVWLQJ RI D FROOHFWLRQ RI PRGXOH WUHHV� ZLWK FURVV�OLQNV MRLQLQJ SRLQWV KDYLQJ

LGHQWLFDO SKDVH FRRUGLQDWH YDOXHV�

$OVR QRWH WKDW� IURP �EHORZ�� WKH VSDFH RI )LJXUH � PLJKW DSSHDU WR EH D VLQJOH PRGXOH WUHH� ZLWK D SKDVH WUHH

JURZLQJ VWUDLJKW RXW �EHKLQG� HDFK PRGXOH� &RQYHUVHO\� IURP WKH �OHIW VLGH�� WKH VSDFH PLJKW DSSHDU WR EH D VLQJOH

SKDVH WUHH� ZLWK D PRGXOH WUHH JURZLQJ RXW RI HDFK SKDVH�

7KHVH DOWHUQDWLYH SHUVSHFWLYHV UHJDUGLQJ WKH VWUXFWXUH RI DQ PG�QW VSDFH DUH DQ LPSRUWDQW SDUW RI WKH XVHUV


RYHUDOO PRGHO RI WKH RUJDQL]DWLRQ RI WKHLU ILOHV� 7KHVH SHUVSHFWLYHV FRQWULEXWH JUHDWO\ WR WKH HDVH DQG SRZHU ZLWK

ZKLFK D XVHU FDQ PDQLSXODWH WKH VSDFH DQG GHDO ZLWK LWV SRLQWV�

2SHUDWLRQV RQ 0G�QW 6SDFHV

+LJK�OHYHO RSHUDWLRQV RQ PG�QW VSDFHV KDYH EHHQ GHILQHG� LQ RUGHU WR DOORZ D XVHU WR GHDO ZLWK WKH JOREDO

VWUXFWXUH RI D VSDFH�

3URMHFWLRQ

7KH �SURMHFWLRQ� RSHUDWLRQ DOORZV D XVHU WR GHDO ZLWK SRLQWV� LQ JURXSV DFFRUGLQJ WR WKHLU FRRUGLQDWH YDOXHV LQ

D JLYHQ VHW RI GLPHQVLRQV� ZLWKRXW UHJDUG IRU WKHLU FRRUGLQDWH YDOXHV LQ RWKHU GLPHQVLRQV� )RU H[DPSOH� D VLQJOH

PRGXOH WUHH UHVXOWV IURP SURMHFWLQJ WKH VSDFH RI )LJXUH � RQWR LWV PRGXOH GLPHQVLRQ� (DFK QRGH RI WKLV PRGXOH WUHH

PD\ EH UHJDUGHG DV KDYLQJ D WUHH RI SRLQWV� LGHQWLFDO LQ VWUXFWXUH WR WKH SKDVH D[LV� JURZLQJ VWUDLJKW RXW �EHKLQG�

LW� :KHQ XVHUV GHDO ZLWK D QRGH RI WKLV PRGXOH WUHH� WKH\ DUH DFWXDOO\ GHDOLQJ ZLWK WKH WUHH RI SRLQWV FRUUHVSRQGLQJ

WR WKH HQWLUH SKDVH WUHH IRU WKH JLYHQ PRGXOH� 7KXV� IRU H[DPSOH� PRYLQJ 
JHWF
 RI WKLV PRGXOH WUHH WR D QHZ QRGH

XQGHU 
VFDQ
� DFWXDOO\ PRYHV DOO RI WKH SKDVHV IRU 
JHWF
� LQFOXGLQJ LWV VRXUFH� REMHFW FRGH� DQG �0DNH� LQVWUXFWLRQV�

DW RQFH� 7KDW LV� SRLQWV DUH EHLQJ GHDOW ZLWK LQ JURXSV DFFRUGLQJ WR WKHLU PRGXOH FRRUGLQDWH YDOXHV� ZLWKRXW UHJDUG

IRU WKHLU SKDVH FRRUGLQDWH YDOXHV�

&RQYHUVHO\� SURMHFWLQJ WKH VSDFH RI )LJXUH � RQWR LWV SKDVH GLPHQVLRQ ZRXOG UHVXOW LQ D VLQJOH SKDVH WUHH�

LGHQWLFDO LQ VWUXFWXUH WR WKH SKDVH D[LV� $SSO\LQJ WKH 
GHOHWH FRQWHQWV
 RSHUDWLRQ WR WKH QRGH 
REM
 RI WKDW SKDVH WUHH

ZRXOG GHOHWH WKH REMHFW FRGH IRU DOO PRGXOHV DW RQFH�

)ODWWHQLQJ

7KH �IODWWHQLQJ� RSHUDWLRQ DOORZV D XVHU WR DUUDQJH DOO RI D VSDFH
V SRLQWV LQWR D VLQJOH KLHUDUFK\ �RQH RI D

QXPEHU RI SRVVLEOH VLQJOH KLHUDUFKLHV�� 7KH VLQJOH KLHUDUFK\ LV GHULYHG DFFRUGLQJ WR D XVHU�VSHFLILHG RUGHULQJ RI WKH

VSDFH
V GLPHQVLRQV� )RU H[DPSOH� QHVWLQJ SKDVH ZLWKLQ PRGXOH UHVXOWV LQ D KLHUDUFK\ IRUPHG E\ WDNLQJ WKH PRGXOH

KLHUDUFK\ DQG UHSOLFDWLQJ D SKDVH KLHUDUFK\ WR EH SODFHG XQGHU HDFK PRGXOH� $ XVHU ZLOO HPSOR\ D SDUWLFXODU

� 1DWXUDOO\� IRU D GHYHORSPHQW SURMHFW HQYLURQPHQW� XVHUV VKRXOG EH DOORZHG WR LQGLFDWH D �FXUUHQW FRQWH[W�� DQG WKHQ WR XVH

SDUWLDOO\ TXDOLILHG SDWKQDPHV WKDW DUH XQDPELJXRXV ZLWK UHVSHFW WR WKDW FXUUHQW FRQWH[W�



IODWWHQLQJ LI LW VXLWV WKH GHYHORSPHQW WDVN DW KDQG SDUWLFXODUO\ ZHOO� )ODWWHQLQJ DOVR IDFLOLWDWHV FRQYHQLHQW GLVSOD\ RI

WKH JOREDO VWUXFWXUH RI PG�QW VSDFHV XVLQJ WH[WXDO YLHZV�

6OLFLQJ

7KH �VOLFLQJ� RSHUDWLRQ DOORZV D XVHU WR LVRODWH D FRQWLJXRXV UHJLRQ RI D VSDFH� )RU H[DPSOH� D OD\HU RI WKH

VSDFH UHVXOWV IURP VOLFLQJ WKH VSDFH RI )LJXUH � DFURVV WKH PRGXOH GLPHQVLRQ� DQG �DORQJ� WKH D[LV YDOXHV ERXQGHG

E\ 
VUF
� 
GHIQ
� DQG 
LPSOQ
 RI WKH SKDVH GLPHQVLRQ� 3URMHFWLQJ WKDW VOLFH RQWR LWV PRGXOH GLPHQVLRQ UHVXOWV LQ D

VLQJOH PRGXOH WUHH� 1RWH WKDW SURMHFWLQJ WKH HQWLUH VSDFH RQWR LWV PRGXOH GLPHQVLRQ DOVR \LHOGHG D VLQJOH PRGXOH

WUHH� 1RZ� KRZHYHU� HDFK QRGH RI WKH PRGXOH WUHH UHSUHVHQWV RQO\ WKRVH SRLQWV FRUUHVSRQGLQJ WR WKH VRXUFH VXEWUHH

RI WKH SKDVH WUHH IRU WKH JLYHQ PRGXOH� UDWKHU WKDQ WKH SRLQWV FRUUHVSRQGLQJ WR WKH HQWLUH SKDVH WUHH� 7KXV� DSSO\LQJ

WKH 
VWULQJ VHDUFK
 RU 
SULQW
 RSHUDWLRQ WR WKH QRGHV 
OH[
� 
VFDQ
� DQG 
JHWF
� ZRXOG VHDUFK RU SULQW RQO\ WKH SRLQWV

FRUUHVSRQGLQJ WR WKH VRXUFH SKDVHV RI WKRVH PRGXOHV�

1RWH WKDW ZKHUHDV SURMHFWLRQ DQG IODWWHQLQJ SURYLGH DOWHUQDWLYH YLHZV RI DQ HQWLUH VSDFH� VOLFLQJ LVRODWHV D

VXEVHW RI D VSDFH
V SRLQWV�

$OVR QRWH WKDW DOWKRXJK D XVHU PLJKW WUDYHUVH D VSDFH LQ RQO\ RQH GLPHQVLRQ DW D WLPH� RU PLJKW GHDO ZLWK RQO\

D IHZ GLPHQVLRQV DW D WLPH� RU PLJKW FKRRVH WR YLHZ D VSDFH DV D VLQJOH KLHUDUFK\� WKH XVHU LV IUHH DW DQ\ LQVWDQW WR

FKRRVH DQ HQWLUHO\ GLIIHUHQW RULHQWDWLRQ� 7KDW LV� WKH XVHU LV DOZD\V IUHH WR FKRRVH D GLIIHUHQW GLPHQVLRQ LQ ZKLFK WR

PRYH� RU D GLIIHUHQW VHW RI GLPHQVLRQV WR GHDO ZLWK� RU D GLIIHUHQW QHVWLQJ RI GLPHQVLRQV ZLWK ZKLFK WR IRUP D

KLHUDUFKLFDO YLHZ�

7KXV� WKH SRZHU RI WKH PG�QW VWUXFWXUH� LQ WHUPV RI RSHUDWLRQV RQ WKH VSDFH� OLHV LQ WKH JHQHUDOLW\ DQG WKH

IOH[LELOLW\ RI WKH YLHZLQJ DQG PDQLSXODWLRQ WKDW LW VXSSRUWV� 7KH KLJK�OHYHO RSHUDWLRQV DOORZ WKH VXSSUHVVLRQ RI

EXUGHQVRPH VWUXFWXUDO GHWDLO� DQG WKH IRUPXODWLRQ RI YLHZV WKDW DUH WDLORUHG WR WKH GHYHORSPHQW WDVN DW KDQG� :KHQ

SHUIRUPHG LQ WKH FRQWH[W RI D VXLWDEOH YLHZ� WDVNV ZKLFK DUH TXLWH FRPSOLFDWHG ZLWK FRQYHQWLRQDO V\VWHPV� EHFRPH

VWUDLJKWIRUZDUG�

([WHQVLRQV WR WKH %DVLF 6WUXFWXUH

0G�QW VSDFHV� DV GLVFXVVHG DERYH� DUH VWULFWO\ RUWKRJRQDO� 7KDW LV� WKH RUJDQL]DWLRQ RI SRLQWV ZLWK UHVSHFW WR

RQH FRQVLGHUDWLRQ� RU LQ RQH GLPHQVLRQ� LV HQWLUHO\ LQGHSHQGHQW RI WKH RUJDQL]DWLRQ RI WKRVH SRLQWV ZLWK UHVSHFW WR

DQ\ RI WKH RWKHU FRQVLGHUDWLRQV RU GLPHQVLRQV� 0RUH IRUPDOO\� D SRLQW
V FRRUGLQDWH LQ RQH GLPHQVLRQ LV HQWLUHO\

LQGHSHQGHQW RI LWV FRRUGLQDWH LQ DQ\ RWKHU GLPHQVLRQ�

+RZHYHU� WKHUH DUH ILOH V\VWHP FRPSOH[LWLHV WKDW DULVH LQ DFWXDO SUDFWLFH� WKDW FDQQRW EH DFFRPPRGDWHG

VPRRWKO\ E\ D VLPSOH RUWKRJRQDO VWUXFWXUH� +HQFH� H[WHQVLRQV WR WKH EDVLF PG�QW VWUXFWXUH DUH LQWURGXFHG�

)RU H[DPSOH� IRU D ODUJH VRIWZDUH V\VWHP� GLIIHUHQW PRGXOHV RIWHQ KDYH GLIIHUHQW HYROXWLRQDU\ SDWKV� ,Q WKLV

FDVH� WKH QRWLRQ RI D VLQJOH UHYLVLRQ KLHUDUFK\ WKDW LV FRPPRQ WR DOO PRGXOHV� LV LQDSSURSULDWH� ,QVWHDG� D GLVWLQFW

RUJDQL]DWLRQ RI UHYLVLRQV LV UHTXLUHG IRU HDFK PRGXOH�

7KLV LV IRUPDOL]HG E\ WKH QRWLRQ RI D �YDU\LQJ D[LV VWUXFWXUH�� 7KDW LV� HDFK SDUWLWLRQ RI D VSDFH� GHILQHG E\

SDUWLFXODU FRRUGLQDWH YDOXHV LQ D �GHWHUPLQLQJ� GLPHQVLRQ� LV DOORZHG WR KDYH D GLVWLQFW D[LV VWUXFWXUH LQ D

�GHSHQGHQW� GLPHQVLRQ� (DFK VXFK GLVWLQFW VWUXFWXUH LV UHIHUUHG WR DV DQ �D[LV YDULDQW��

$V ZHOO� DOWKRXJK WKH D[LV RI D JLYHQ GLPHQVLRQ PD\ YDU\ DFFRUGLQJ WR SDUWLWLRQ� WKHUH PD\ VWLOO EH D QHHG IRU D

FRPPRQ JHQHUDO RUJDQL]DWLRQ RI WKH VSDFH
V SRLQWV ZLWK UHVSHFW WR WKDW GLPHQVLRQ� )RU WKH VSDFH GLVFXVVHG DERYH�

WKHUH PLJKW EH D UHTXLUHPHQW IRU D FRPPRQ JHQHUDO YLHZ RI WKH YDULRXV UHYLVLRQ RUJDQL]DWLRQV� )RU H[DPSOH� LW

PD\ EH QHFHVVDU\ WR YLHZ WKH UHYLVLRQV RI HDFK PRGXOH LQ WHUPV RI WKH V\VWHP UHOHDVH WR ZKLFK WKH\ FRUUHVSRQG�

,Q WKLV FDVH� D KLHUDUFK\ �RU QHWZRUN� RI UHOHDVHV FRXOG EH IRUPHG� ZKLFK FRXOG EH UHJDUGHG DV WKH PRVW JHQHUDO

YLHZ RI DQ\ PRGXOH
V UHYLVLRQ KLHUDUFK\� 7KLV QHWZRUN FRXOG EH UHJDUGHG DV DQ �RYHUOD\�� ZKLFK FRXOG EH PDSSHG

WR DQ\ UHYLVLRQ D[LV YDULDQW� EXW ZKLFK ZRXOG �ILW� VOLJKWO\ GLIIHUHQWO\ RQWR HDFK YDULDQW�

6HPDQWLFV RI 0G�QW 6SDFHV

6LJQLILFDQW EHQHILW FRXOG UHVXOW IURP LQIRUPLQJ WKH V\VWHP DERXW WKH PHDQLQJ WKDW XVHUV DVVRFLDWH ZLWK WKH

YDULRXV DVSHFWV RI WKH VWUXFWXUH RI DQ PG�QW VSDFH�

)RU H[DPSOH� D XVHU FRXOG EH DOORZHG WR GHFODUH WKDW OLQNV LQ D JLYHQ GLPHQVLRQ LQWHUFRQQHFW PRGXOHV ZKLFK

DUH LQ IDFW UHYLVLRQV RI RQH DQRWKHU� 7KLV ZRXOG DOORZ WKH V\VWHP WR DXWRPDWLFDOO\ VWRUH RQO\ WKH GLIIHUHQFH EHWZHHQ



D SDUHQW� VXFK DV > V\Q � � @� DQG D FKLOG� VXFK DV > V\Q � ��� @� )XUWKHU� GHSHQGLQJ RQ WKH VSHFLILF VHPDQWLFV GHVLUHG

IRU D SDUWLFXODU VSDFH� DQ\ FKDQJHV PDGH WR DQ ROGHU YHUVLRQ RI D ILOH FRXOG DXWRPDWLFDOO\ EH SURSDJDWHG WR LWV

VXFFHVVRUV�

$QRWKHU H[DPSOH RI DXWRPDWLF FRQVHTXHQFHV RI GHFODUHG VHPDQWLFV LV UHFRPSLODWLRQ DQG UHOLQNLQJ ZKHQHYHU

VRXUFH LV PRGLILHG RU DQ RXWGDWHG H[HFXWDEOH LV IHWFKHG� 6XFK DFWLRQV FRXOG UHVXOW IURP GHSHQGHQF\ VHPDQWLFV

GHFODUHG IRU GLPHQVLRQV VXFK DV ¨PRGXOH© DQG ¨SKDVH©�

6XPPDU\

7KLV SDSHU KDV SURSRVHG WKH KLHUDUFKLFDO FODVVLILFDWLRQ RI REMHFWV DFFRUGLQJ WR HDFK RI D QXPEHU RI GLVWLQFW

FRQVLGHUDWLRQV� DV D SDUDGLJP IRU RUJDQL]DWLRQ ZLWKLQ D GHYHORSPHQW SURMHFW HQYLURQPHQW� 7KLV LV IRUPDOL]HG E\

WKH GHILQLWLRQ RI D PXOWLGLPHQVLRQDO KLHUDUFKLFDO VWUXFWXUH�

7KH PG�QW VWUXFWXUH DOORZV WKH IRUPDOL]DWLRQ RI WKH GLVWLQFW� RUWKRJRQDO� DQG KLHUDUFKLFDO QDWXUH RI VXFK

VWUXFWXUHV DV KLHUDUFKLHV RI PRGXOHV� QHWZRUNV RI HYROXWLRQDU\ UHYLVLRQV� FROOHFWLRQV RI DOWHUQDWLYH YDULDWLRQV� DQG

VHULHV RI VXFFHVVLYH IRUPV RU UHSUHVHQWDWLRQV WKURXJK ZKLFK D PRGXOH SURJUHVVHV�

+LJK�OHYHO RSHUDWLRQV RQ PG�QW VSDFHV HQDEOH WKH VXSSUHVVLRQ RI EXUGHQVRPH VWUXFWXUDO GHWDLO� )XUWKHU� VXFK

RSHUDWLRQV DOORZ WKH IRUPXODWLRQ RI DUELWUDU\ YLHZV RI WKH ILOH VSDFH� :KHQ SHUIRUPHG LQ WKH FRQWH[W RI D VXLWDEOH

YLHZ� QXPHURXV WDVNV ZKLFK DUH TXLWH FRPSOLFDWHG ZLWK FRQYHQWLRQDO ILOH V\VWHPV� EHFRPH VWUDLJKWIRUZDUG�

7KH GHFODUDWLRQ RI VHPDQWLFV HQDEOHV PDQ\ FRPPRQ V\VWHP IXQFWLRQV WR RFFXU DXWRPDWLFDOO\ EDVHG RQ WKH

VWUXFWXUH RI WKH VSDFH� ,Q WKH SDVW� VXFK RSHUDWLRQV KDYH EHHQ DFFRPSOLVKHG LQ D PDQXDO� DG�KRF� DQG HUURU�SURQH

IDVKLRQ� RU YLD PHFKDQLVPV ZKLFK ZHUH H[WHUQDO WR WKH SULPDU\ HQYLURQPHQW VWUXFWXUH� DQG KHQFH FRQWUDU\ WR WKH

JRDO RI DQ LQWHJUDWHG HQYLURQPHQW�

7KXV� PG�QW VSDFHV FRQVWLWXWH D KLJKO\ HIIHFWLYH PHDQV RI RUJDQL]LQJ WKH PRGXOHV �LQ WKH PRVW JHQHUDO VHQVH�

DQG RWKHU DUWLIDFWV RI ODUJH VFDOH GHYHORSPHQW SURMHFWV�



Figure 1: A module hierarchy
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Figure 2: A phase hierarchy
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Figure 3: A revision network Figure 4: A host hierarchy

Figure 5: A feature hierarchy
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Figure 6: A 3-dimensional space (module x phase x host)
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Figure 7: A 2-dimensional tree-structured space (module x phase)

[ module: compiler.lex.scan.act ;
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