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$ SURJUDPPLQJ SDFNDJH IRU WUDYHOLQJ VDOHVPDQ SUREOHP �7 6 3 � >� � @ KDV EHHQ
LPSOHPHQWHG DW 8QLYHUVLW\ RI %HOJUDGH� )DFXOW\ RI (OHFWULFDO (QJLQHHULQJ LQ ���� DQG
����� 7KH SDFNDJH LV FDOOHG 7 6 3 ^ 6 2 / 9 ( 5 �

3URJUDPPLQJ SDFNDJH 7 6 3 ^ 6 2 / 9 ( 5 LV LPSOHPHQWHG RQ D 9 $ ; FRPSXWHU
XQGHU RSHUDWLQJ V\VWHP 9 0 6 DQG XVLQJ SURJUDPPLQJ ODQJXDJH ) 2 5 7 5 $ 1 � $ )RUP
0DQDJHPHQW 6\VWHP �)06� KDV EHHQ XVHG WR FUHDWH PHQXV IRU WKH FRPPXQLFDWLRQ
ZLWK WKH XVHU� 7KHUH DUH DERXW ��� VXEURXWLQHV OLQNHG LQWR VHYHUDO H[HFXWDEOH WDVN
XQLWV �VXEV\VWHPV� � 6XEV\VWHPV FRPPXQLFDWH HDFK WR RWKHU WKURXJK qOHV ZLWK GDWD
�0 ^qOHV� RQ SDUWLFXODU 7 6 3 LQVWDQFHV�

6XEV\VWHPV RI WKH V\VWHP 7 6 3 ^ 6 2 / 9 ( 5 DUH *(1(5� 6$/(6� 67$7,6 DQG
(;7(5�

*(1(5 FUHDWHV� PRGLqHV DQG YHULqHV 0 ^qOHV� &UHDWLRQ RI 0 ^qOHV PDNHV XVH
RI UDQGRP QXPEHU JHQHUDWRUV� 0 ^qOHV FUHDWHG E\ RWKHU SURJUDPV �RXWVLGH 7 6 3 ^
6 2 / 9 ( 5 � DUH YHULqHG EHIRUH WUHDWLQJ E\ 6$/(6�

6$/(6 FRQWDLQV VHYHUDO DOJRULWKPV DQG KHXULVWLFV IRU 7 6 3 LPSOHPHQWHG� ,QSXW
GDWD DUH WDNHQ IURP RQH RU PRUH 0 ^qOHV� 2XWSXW LV GLUHFWHG DJDLQ WR 0 ^qOHV RU�DQG
RWKHU RXWSXW GHYLFHV�

67$7,6 SHUIRUPV VWDWLVWLFDO WUHDWPHQW RI GDWD LQ 0 ^qOHV LQFOXGLQJ UHVXOWV RI
ZRUNLQJ RI 6$/(6�

$ 0 6 6 X E MHFW & OD VVLq FD WLR Q �� � � � �� � � 5 � �
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(;7(5 LV D VXEV\VWHP WR OLQN WKH V\VWHP 7 6 3 ^ 6 2 / 9 ( 5 WR WKH SUHYLRXVO\
GHYHORSHG SDFNDJH *5$3+ >� @ � >� � @ � >� � @ � (;7(5 WUDQVIRUPV GDWD IURP 7 6 3 ^
6 2 / 9 ( 5 LQWR IRUPDWV XVHG LQ *5$3+� 5HVXOWV RI WKH ZRUNLQJ RI *5$3+ WKH
VXEV\VWHP (;7(5 FDQ SXW LQ FRUUHVSRQGLQJ 0 ^qOHV� $ XVHU FDQ DOVR YLD VXEV\V�
WHP (;7(5 LQVSHFW WKH DFWXDO ZRUN RI 6$/(6 E\ LQWHUUXSWLQJ D SURFHVV� LQVSHFWLQJ
LQWHUPHGLDU\ UHVXOWV� FKDQJLQJ PRGHV RI WKH ZRUN� L�H� VWUDWHJ\ RI IXUWKHU ZRUN�

,QIRUPDWLRQ rRZ EHWZHHQ VXEV\VWHPV LV JLYHQ LQ ) LJ �� � $OO SUHVHQWHG LQIRUPD�
WLRQ H[FKDQJHV DUH UHDOL]HG YLD 0 ^qOHV H[FHSW IRU WKH OLQNDJH EHWZHHQ (;7(5 DQG
*5$3+ ZKHUH WKH PHGLXP LV D VSHFLDO qOH XVHG E\ *5$3+�

) LJ �� �

6\VWHP 7 6 3 ^ 6 2 / 9 ( 5 LV LQ VSLULW VLPLODU WR WKH V\VWHP 75$9(/ >� @ EXW
KDV PXFK PRUH DOJRULWKPV DQG KHXULVWLFV LPSOHPHQWHG� ([SHULPHQWV ZLWK 7 6 3 ^
6 2 / 9 ( 5 ZLOO EH GHVFULEHG LQ RWKHU SDSHUV� +HUH ZH GHVFULEH VXEV\VWHPV LQ VRPH
GHWDLO�

� � 6 8 % 6 < 6 7 ( 0 * ( 1 ( 5 $ 1 ' 0 ^ ) ,/ ( 6

$ 7 6 3 LV GHqQHG E\ D ZHLJKWHG JUDSK UHSUHVHQWHG DV WKH FRUUHVSRQGLQJ GLVWDQFH
PDWUL[ �' 0 � � ' 0 LV D QRQ^QHJDWLYH VTXDUH PDWUL[ �RI WKH GLPHQVLRQ Q � ZKLFK FDQ
FRQWDLQ LQqQLWH HOHPHQWV GHQRWHG E\ % � 7KH �L�M �^HQWU\ ' 0 �L�M � LV HTXDO WR % LI
DQG RQO\ LI WKHUH H[LVWV QR HGJH JRLQJ IURP D QRGH L WR D QRGH M RI WKH JUDSK� 0DLQ
GLDJRQDO HQWULHV RI WKH ' 0 DUH DOO HTXDO WR % �

7KH IROORZLQJ W\SHV RI WKH GLVWDQFH PDWUL[ FDQ EH WUHDWHG LQ SDFNDJH 7 6 3 ^
6 2 / 9 ( 5 �

s� DV\PPHWULF ' 0 FRUUHVSRQGLQJ WR WKH FRPSOHWH GLUHFWHG ZHLJKWHG JUDSK�
s� V\PPHWULF ' 0 FRUUHVSRQGLQJ WR WKH FRPSOHWH XQGLUHFWHG ZHLJKWHG JUDSK�
s� EDQG ' 0 ZKHUH WKHUH H[LVWV D SRVLWLYH LQWHJHU Z �Z � Q b �� VXFK WKDW

' 0 �L�M � LV qQLWH DQG QRQ^QHJDWLYH IRU ML b MM � Z � $OO RWKHU HQWULHV RI WKH ' 0 DUH
HTXDO WR % � 7KH YDOXH Z LV FDOOHG WKH EDQGZLGWK�



7 6 3 ^ 6 2 / 9 ( 5 _ D S UR J UD P LQ J S D FND J H IR U WK H WUDY HOLQ J VD OHVP D Q S UR E OHP ��

s� WKH ZHLJKWHG JUDSK KDV D FKDLQ VWUXFWXUH �FKDLQ^OLNH ' 0 � � 6XFK D JUDSK
FRQVLVWV RI DQ RUGHUHG VHTXHQFH RI FRPSOHWH GLUHFWHG VXEJUDSKV LQ ZKLFK HDFK QRGH RI D
VXEJUDSK LV FRQQHFWHG E\ DQ DUF WR HDFK QRGH RI WKH LPPHGLDWHO\ IROORZLQJ VXEJUDSK�

s� ' 0 LV HXFOLGHDQ� L� H� VDWLVqHV WKH WULDQJXODU LQHTXDOLWLHV ' 0 �L�M � � ' 0 �M�
N � w ' 0 �L�N � IRU DOO L� M� N �

s s)RU WKH W\SHV � DQG � ERWK V\PPHWULF DQG DV\PPHWULF FDVHV DUH WUHDWHG�

$OO LQSXW GDWD RI D WUDYHOOLQJ VDOHVPDQ SUREOHP DQG LWV VROXWLRQ DUH UHFRUGHG LQ
D VSHFLDO qOH QDPHG 0 ^qOH�

7KH 0 ^qOH FRQVLVWV RI WKUHH VHFWLRQV�

6 HFWLR Q � FRQWDLQV WKH GLPHQVLRQ DQG WKH W\SH RI WKH GLVWDQFH PDWUL[ �GHqQHG
s sE\ � b � � � DQG VRPH DGGLWLRQDO GDWD�

6 HFWLR Q � FRQWDLQV qQLWH HQWULHV RI WKH ' 0 UHFRUGHG DV D VHTXHQFH FROXPQ E\
FROXPQ�

6 HFWLR Q � FRQWDLQV DOO UHVXOWV DQG VRPH RI LQWHUPHGLDWH UHVXOWV REWDLQHG E\ VRO�
YLQJ WKH SUREOHP�

&RQWHQWV RI WKH 6 HFWLR Q � DQG � DUH JHQHUDWHG E\ WKH VXEV\VWHP *(1(5� 7KLV
JHQHUDWLQJ FDQ EH HLWKHU PDQXDO �IRU ZHLJKWHG JUDSKV RI VPDOOHU GLPHQVLRQV� RU DXWR�
PDWLF�

,Q WKH FDVH RI WKH PDQXDO JHQHUDWLRQ WKH XVHU PDQXDOO\ VHWV WKH HOHPHQWV RI WKH
' 0 UHFRUGHG WR WKH 6 HFWLR Q ��

)RU WKH DXWRPDWLF JHQHUDWLRQ WKH qQLWH HOHPHQWV RI WKH ' 0 DUH UDQGRPO\ JHQ�
HUDWHG E\ XVLQJ D XQLIRUP UDQGRP QXPEHUV JHQHUDWRU� $ ORZHU DQG DQ XSSHU ERXQG
RI WKH JHQHUDWHG HQWULHV VKRXOG EH SUHVHQWHG LQ DGYDQFH�

'XULQJ WKH VDPH UXQ WKH *(1(5 FDQ DXWRPDWLFDOO\ JHQHUDWH D JLYHQ QXPEHU RI
WKH 0 ^qOHV ZLWK YDULRXV GLVWDQFH PDWULFHV RI WKH VDPH GLPHQVLRQ DQG W\SH� 6XFK qOHV
DUH VXLWDEOH IRU VWDWLVWLF H[SHULPHQWV FRQFHUQLQJ WKH HsFLHQF\ RI VRPH FKRVHQ VROXWLRQ
PHWKRGV�

*(1(5 FDQ YHULI\ FRUUHFWQHVV RI 0 ^qOHV FUHDWHG E\ RWKHU SURJUDPV� $OVR WKH
FRQWHQW RI H[LVWLQJ 0 ^qOHV FDQ EH PRGLqHG E\ FKDQJLQJ qQLWH HQWULHV RI ' 0 DQG E\
SHUPXWLQJ� DGGLQJ RU GHOHWLQJ QRGHV RI WKH ZHLJKWHG JUDSK�
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7KH EDVLF FRPPDQG ZKLFK FDQ EH LQYRNHG E\ WKH VXEV\VWHP 6$/(6 LV FDSWXUHG
E\ D QRWLRQ RI D MRE� (DFK MRE LV FDSDEOH WR VROYH D FRQFUHWH �VRPH SDUWLFXODU� 7 6 3
SUREOHP RQ GDWD LWHPV FRQWDLQHG LQ RQH RU PRUH 0 ^qOHV DQG WR VWRUH LWV RXWSXW RQ
WKH DSSURSULDWH SODFH� 7R GHqQH D SDUWLFXODU MRE WKH XVHU LV LQTXLUHG WR VHOHFW�

s� MRE QDPH�
s� GHVFULSWLRQ RI D FRQFUHWH 7 6 3 SUREOHP WR EH VROYHG E\ WKH MRE�
s� GHVFULSWLRQ RI D SURFHGXUH �DOJRULWKP RU KHXULVWLF� WR EH XVHG LQ VROYLQJ D
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sSUREOHP DV GHqQHG E\ � �
s� GDWD LWHPV�
s� PRGHV RI H[HFXWLRQ�

%HVLGHV WKH DERYH� WKH V\VWHP LV FDSDEOH WR NHHS VRPH RWKHU LQIRUPDWLRQ RI D
FRQFUHWH MRE VXFK DV GDWH RI FUHDWLRQ� LGHQWLqFDWRU RI D SHUVRQ ZKR FUHDWHG D MRE� M RE
VWDWXV UHJDUGLQJ H[HFXWLRQ� HWF� )RU H[DPSOH� UHJDUGLQJ VWDWXV ZH FDQ KDYH LQIRUPD�
WLRQ LI WKH MRE KDV EHHQ DOUHDG\ H[HFXWHG RU QRW� RU LI WKH MRE LV EHLQJ H[HFXWHG ULJKW
QRZ� RU LI LW LV VXVSHQGHG DW H[HFXWLRQ HWF�

-RE QDPH LV MXVW DQ LGHQWLqHU RI D MRE� 2QH FDQ E\ LQYRNLQJ D MRE E\ LWV QDPH
HLWKHU HGLW D MRE RU H[HFXWH D MRE� DQG DOVR JHW DQ\ VHOHFWHG LQIRUPDWLRQ DERXW D MRE�

s s:KHQ HGLWLQJ D MRE RQH FDQ HLWKHU HGLW D QHZ MRE �DQVZHU TXHVWLRQV � b � � � RU PRGLI\
s sVRPH H[LVWLQJ �FKDQJH LWV GHVFULSWRUV� DJDLQ � b � � RU FRS\ D MRE �IRU H[DPSOH� PDNH

RQH RU PRUH FRS\ RI VRPH H[LVWLQJ MRE IRU PRGLqFDWLRQV� RU HYHQ GHOHWH D MRE �WR PDNH
IUHH VSDFH IRU RWKHU PRUH LQWHUHVWLQJ MREV� � 7R H[HFXWH D MRE RQH QHHGV RQO\ WR LQYRNH
D MRE E\ LWV QDPH� ,Q V\VWHP 7 6 3 ^ 6 2 / 9 ( 5 LW LV SRVVLEOH HLWKHU WR VHOHFW MREV IRU
H[HFXWLRQ E\ JLYLQJ D QDPH VHTXHQFH RU E\ VHOHFWLQJ LQ D ORRS SDUWLFXODU MREV IRU
H[HFXWLRQ� %HIRUH H[HFXWLRQ DOO FKHFNLQJV UHJDUGLQJ GDWD FRQVLVWHQF\ DUH GRQH� -REV
ZLWK QRQFRQVLVWHQW GDWD DUH� RI FRXUVH� UHM HFWHG�

6\VWHP 7 6 3 ^ 6 2 / 9 ( 5 LV DEOH WR VROYH �HLWKHU H[DFWO\ E\ DOJRULWKPV� RU DS�
SUR[LPDWHO\ E\ KHXULVWLFV� DERXW �� NLQG RI YDULRXV 7 6 3 SUREOHPV� 7KHVH YDULDWLRQV
VWHP IURP WKH FKDUDFWHULVWLFV LQYROYLQJ WKH QXPEHU RI RSWLPDO VROXWLRQV� WKH SURSHUWLHV
RI GLVWDQFH PDWUL[ LQ FKRVHQ 0 ^qOHV� DQG VRPH WRXU UHTXLUHPHQWV� 0RUH SUHFLVHO\� WKH
QXPEHU RI VROXWLRQV WR EH IRXQG PD\ EH RQH RU VHYHUDO� WKH GLVWDQFH PDWUL[ PD\ EH
V\PPHWULF RU DV\PPHWULF� EDQG RU QRQ EDQG� HXFOLGHDQ RU QRQHXFOLGHDQ� FKDLQ^OLNH RU
QRQ^FKDLQ^OLNH� HWF� � WKH WRXU PD\ FRQVLVWV RI D VLQJOH WRXU �RSHQ RU FORVHG� RU VHYHUDO
WRXUV HDFK SDVVLQJ WURXJK D q[HG FLW\ RU QRW� RSHQ RU FORVHG� ZLWK SUHVFULEHG QXPEHU
RI FLWLHV WR EH YLVLWHG RU QRW HWF� $OO WKLV UHTXLUHPHQWV DUH H[WUHPO\ LPSRUWDQW ZKHQ
VHOHFWLQJ DQ DSSURSULDWH SURFHGXUH �PHWKRG� WR EH XVHG� )RU PRVW 7 6 3 SUREOHPV
WKHUH DUH VHYHUDO DOJRULWKP DQG�RU KHXULVWLFV DYDLODEOH� ,I 7 6 3 SUREOHP DQG WKH SUR�
FHGXUH IRU LWV VROYLQJ DUH VHOHFWHG� WKHQ WKH GDWD �0 ^qOHV� DUH WR EH FKRVHQ� (DFK MRE
ZLWK VR IDU GHVFULSWLRQV q[HG FDQ RSHUDWH GLpHUHQW 0 ^qOHV GHSHQGLQJ RQ QDPH SDWWHUQ
RI FRUUHVSRQGLQJ 0 ^qOHV� 7KH QDPH RI 0 ^qOHV FDQ EH JLYHQ E\ WKH ZLOGFDUGV FKDUDF�
WHUV LQ WKH VDPH ZD\� DV LQ RSHUDWLQJ V\VWHP 9 0 6 � RQ WKH WDUJHW PDFKLQH� )LQDOO\�
WKHUH LV D SRVVLELOLW\ WR FKDQJH WKH MRE PRGHV GXULQJ H[HFXWLRQ� )RU LQVWDQFH� RQH FDQ
FKRVH WR KDYH PHVVDJHV RQ VFUHHQ GXULQJ H[HFXWLRQ RU QRW� WR UHGLUHFW WKH RXWSXW �WR
VWRUH WKH UHVXOWV LQ 0 ^qOHV RU QRW� � LQWHUUXSW WKH H[HFXWLRQ DW VRPH � FKHFN SRLQWV�
RU QRW� HWF� $OO WKLV PRGHV RSWLRQV DUH DW WKH GLVSRVDO WR WKH XVHU RQO\ WR PDNH WKH
V\VWHP PRUH IULHQGO\ DQG WR JDLQ LWV HsFLHQF\�

7KH IROORZLQJ DOJRULWKPV DQG KHXULVWLFV KDYH EHHQ LPSOHPHQWHG�
s� V\PPHWULF 7 6 3 � EUDQFK DQG ERXQG DOJRULWKP E\ 9 R O J H Q D Q W DQG - R Q N H U

>� � @ DQG WZR RWKHUV EDVHG RQ PLQLPDO VSDQQLQJ WUHH DQG �^WUHH DV UHOD[DWLRQV� �^
RSWLPDO DQG QHDUHVW QHLJKERXU KHXULVWLFV�

s� DV\PPHWULF 7 6 3 � EUDQFK DQG ERXQG DOJRULWKP E\ & D U S D Q H W R DQG 7 R W K
>� @ DQG WZR RWKHUV EDVHG RQ PLQLPDO DVVLJQDWLRQ >� @ DQG RULHQWHG URRWHG WUHH >� � @
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UHOD[DWLRQV� �^RSWLPDO DQG QHDUHVW QHLJKERXU KHXULVWLFV�
s� EUDQFK DQG ERXQG DOJRULWKPV IRU D JLYHQ QXPEHU RI EHVW VXERSWLPDO VROX�

s sWLRQV IRU FDVHV � DQG � >� @ � >� @ �
s� PXOWLSOH 7 6 3 � V\PPHWULF DQG DV\PPHWULF� EUDQFK DQG ERXQG DOJRULWKPV

ZLWK PLQLPDO IRUHVWV >� @ DQG RULHQWHG URRWHG IRUHVWV >� @ DV UHOD[DWLRQV� D KHXULVWLF IURP
>� � @ �

s� DV\PPHWULF 7 6 3 ZLWK EDQG GLVWDQFH PDWUL[� RQH RUH PRUH VDOHVPHQ� D
SRO\QRPLDO DOJRULWKP >� @ �

s� FKDLQ^OLNH 7 6 3 � DV\PPHWULF� D G\QDPLF SURJUDPPLQJ DOJRULWKP >� @ DQG
DQ DOJRULWKP XVLQJ VXERSWLPDO VROXWLRQV IRU VXEJUDSKV >� � @ � >� � @ �

� � 6 8 % 6 < 6 7 ( 0 6 7 $ 7 ,6

6XEV\VWHP 67$7,6 LV GHVLJQHG WR SURYLGH VWDWLVWLFDO DQDO\VLV RI WKH GDWD FRQ�
WDLQHG LQ WKH 0 ^qOHV� 7KH IXQFWLRQV RI WKLV VXEV\VWHP DUH�

s� ' LVS OD \ 0 ^ q OH�V�� 7KLV LV PHUHO\ DQ DX[LOLDU\ IXQFWLRQ LQWHQGHG WR SURYLGH
LQGLYLGXDO GDWD DERXW RQH RU PRUH 0 ^qOHV� 2QH FDQ JHW JHQHUDO 0 ^qOH GDWD� GLVWDQFH
PDWUL[�HV� � JHQHUDO M RE GDWD� DQG MRE VROXWLRQV IURP RQH RU PRUH VHOHFWHG 0 ^qOHV�

s� & R OOHFW VWD WLVWLFD O G D WD � 7KLV IXQFWLRQ UHSUHVHQWV WKH VWDUWLQJ SRLQW IRU WKH
VWDWLVWLFDO DQDO\VLV RI WKH VROXWLRQV RI WKH 7 6 3 V FRQWDLQHG LQ WKH 0 ^qOHV� $ VHOHFWHG
VHW RI WKH 0 ^qOHV LV VFDQQHG DQG D VHOHFWHG GDWD LWHP LV H[WUDFWHG IURP HDFK RI WKHP�
$W D PRPHQW WZR GDWD LWHPV FDQ EH VHOHFWHG� WKH SDWK OHQJWK RI WKH EHVW VROXWLRQ IRU
WKH 7 6 3 V� RU WKH & 3 8 WLPH QHHGHG WR JHW WKH VROXWLRQ�

)RU D JLYHQ VFDQ RQO\ VROXWLRQV SURYLGHG E\ WKH VDPH� XVHU VHOHFWHG� DOJRULWKP
RU KHXULVWLF DUH H[DPLQHG�

7KH VHW RI WKH REWDLQHG GDWD LV VWRUHG LQWR RQH RI WKH �� H[LVWLQJ ZRUNLQJ VWRUDJH
DUHDV�

s� ' LVS OD \ VWD WLVWLFD O G D WD � 7KH OLVW RI GDWD IURP WKH VHOHFWHG ZRUNLQJ VWRUDJH
DUHD LV GLSOD\HG E\ WKLV IXQFWLRQ� )RU HYHU\ GDWD WKH QDPH RI WKH VRXUFH 0 ^qOH DQG
WKH GDWD YDOXH LV GLVSOD\HG� 7KH LGHQWLI\LQJ GDWD RI WKH OLVW DV D ZKROH DUH WKH GDWD
LWHP QDPH DQG WKH DSSOLHG DOJRULWKP RU KHXULVWLFV�

s� ( UD VH VWD WLVWLFD O G D WD � %\ WKLV IXQFWLRQ WKH GDWD IURP WKH VHOHFWHG ZRUNLQJ
VWRUDJH DUHD DUH HUDVHG� IUHHLQJ XS WKH DUHD IRU DQRWKHU VHW RI GDWD�

s� & D OFX OD WH VWD WLVWLFD O G D WD � 7KLV IXQFWLRQ SURYLGHV WKH PHDQ YDOXH� GLVSHU�
VLRQ DQG VWDQGDUG GHYLDWLRQ RI WKH VHW RI GDWD FRQWDLQHG LQ WKH VHOHFWHG ZRUNLQJ VWRUDJH
DUHD� RU WKH FRUHODWLRQ IDFWRU RI WZR VHWV RI GDWD FRQWDLQHG LQ WKH WZR VHOHFWHG ZRUNLQJ
VWRUDJH DUHDV�
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6XEV\VWHP (;7(5 LV DQ LQWHUIDFH EHWZHHQ 7 6 3 ^ 6 2 / 9 ( 5 DQG *5$3+�

6RPH �QRQ^ZHLJKWHG� JUDSKV FDQ EH FUHDWHG LQ (;7(5 IURP 7 6 3 LQVWDQFHV
WUHDWHG ZLWK 7 6 3 ^ 6 2 / 9 ( 5 �H�J� PLQLPDO VSDQQLQJ WUHHV� PLQLPDO DVVLJQDWLRQ
JUDSKV DQG RWKHU VXEJUDSKV RI � VKRUW� HGJHV� HWF� � 7KHVH JUDSKV FDQ EH IXUWKHU
WUHDWHG E\ WKH V\VWHP *5$3+� SDUW $/*25 IRU JUDSK WKHRUHWLF DOJRULWKPV �H�J� ZH
FDQ qQG YHUWH[^GHJUHHV� GLDPHWHU� HLJHQYDOXHV HWF� � � 7KHVH UHVXOWV FDQ EH VHQW WR WKH
FRUUHVSRQGLQJ 0 ^qOHV WKURXJK (;7(5 DQG IXUWKHU HODERUDWHG E\ 67$7,6�

,QWHUHVWLQJ � VKRUW HGJH� JUDSKV FDQ EH DOVR FUHDWHG IURP LQWHUPHGLDU\ GLVWDQFH
PDWULFHV GXULQJ WKH ZRUN RI D EUDQFK DQG ERXQG DOJRULWKP� &RPPXQLFDWLRQ EHWZHHQ
(;7(5 DQG 6$/(6 LV UHDOL]HG YLD D JOREDO VKHUDEOH FR P P R Q DUHD� 6\QFKURQL]DWLRQ
RI WKH DFFHVV RI GLpHUHQW VXEV\VWHPV WR WKLV DUHD LV UHDOL]HG E\ DQ DOJRULWKP GHVFULEHG
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