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H�PDLO���^JLUDUG�SLHUUD�SRWLHU`�#HQVPD�XQLY�SRLWLHUV�IU

$EVWUDFW� 0RVW RI WKH FRPSXWHU DSSOLFDWLRQV DUH JHQHULF LQ QDWXUH� $V D UHVXOW� HQG�XVHU PXVW PDS WKHLU

VSHFLILF DFWLYLWLHV LQWR WKH FDSDELOLWLHV RI WKH JHQHULF DSSOLFDWLRQV DQG WKHLU VSHFLILF FODVVHV RI REMHFWV

RQWR WKH ORZ�OHYHOV HQWLWLHV VXSSRUWHG E\ WKHLU V\VWHPV� 3URJUDPPLQJ E\ 'HPRQVWUDWLRQ �3E'� LV D

WHFKQLFV WKDW HQDEOHV WR DEVWUDFW IURP D SDUWLFXODU H[DPSOH RI D SURFHVV� WKH JHQHUDO SURJUDP WKDW

GHVFULEHV D IDPLO\ RI VLPLODU SURFHVVHV� :H GHVFULEH D �' JUDSKLF HGLWRU ZKLFK LQFRUSRUDWHV 3E'

FDSDELOLWLHV� 7KLV V\VWHP� QDPHG (%3� LV LQWHQGHG WR EULQJ WR GUDXJKWVPHQ D FRPSOHWH HQYLURQPHQW IRU

SURJUDPPLQJ ZLWKRXW DQ\ WH[WXDO LQWHUDFWLRQ ZLWK SURJUDPV� ,W IROORZV WHFKQLFDO GUDXJKWVPHQ KDELWV�

XVLQJ D SXUHO\ SURFHGXUDO DSSUURDFK ZLWKRXW DQ\ LQIHUHQFH� DQG LW RIIHUV VHYHUDO RULJLQDO SURJUDPPLQJ

JRRGLHV� FRPSOHWH VXSSRUW RI FRQWURO VWUXFWXUHV� YLVXDO GHEXJJLQJ� IXOO\ LQWHJUDWHG 3E' XVHU LQWHUIDFH�

1. INTRODUCTION

7KH�PRWLYDWLRQ�EHKLQG�3URJUDPPLQJ�E\�'HPRQVWUDWLRQ��3E'��LV�VLPSOH�DQG�FKDOOHQJLQJ���³LI

D�XVHU�NQRZV�KRZ� WR�SHUIRUP� D� WDVN� RQ� WKH� FRPSXWHU�� WKDW� VKRXOG� EH� VXIILFLHQW� WR� FUHDWH� D

SURJUDP�WR�SHUIRUP�WKH�WDVN´>&\SKHU�����@��:KHQ�D�SURJUDPPLQJ�E\�GHPRQVWUDWLRQ�PDQDJHU

LV�DYDLODEOH�ZLWKLQ�D�XVHU�LQWHUIDFH��WKH�XVHU�PD\�LQVWUXFW�WKH�FRPSXWHU�WR�³ZDWFK�ZKDW�KH�VKH

GRHV´�� 7KHQ� WKH� V\VWHP� LV� DEOH� WR� DEVWUDFW� IURP� WKH� SDUWLFXODU� H[DPSOH� D� JHQHUDO� SURJUDP�

7KLV�DEVWUDFWLRQ�PHFKDQLVP�HQDEOHV�WR�UHSODFH�WKH�YDOXHV�LQYROYHG�LQ�WKH�H[DPSOH�E\�DEVWUDFW

YDULDEOHV�� 7KHQ�� WKLV� SURJUDP� PD\� EH� WULJJHUHG� DV� D� QHZ� FRPPDQG� DQG� SURYLGHG� ZLWK

SDUDPHWHUV�YDOXHV�� WKH�HQG�XVHU�KDV�FXVWRPL]HG� LWV� JHQHULF� V\VWHP� WRZDUG� LWV� VSHFLILF� WDVNV

ZLWKRXW�DQ\�H[SOLFLW�SURJUDPPLQJ�

0DQ\�H[SHULPHQWDO�V\VWHPV�KDYH�SURYHG�ERWK�WKH�XVDELOLW\�DQG�WKH�LQWHUHVW�RI�WKLV�DSSURDFK�LQ

YDULRXV� DSSOLFDWLRQ� DUHD� �VHH� H�J��� >&\SKHU� ����@��� 1HYHUWKHOHVV�� QR� 3E'� V\VWHP�� WR� RXU

NQRZOHGJH�� KDV� UHDFKHG� WKH� VDPH� H[SUHVVLYH� SRZHU� DV� FRQYHQWLRQDO� SURJUDPPLQJ� LQ� LWV

DSSOLFDWLRQ�DUHD�

7KH�JRDO�RI�WKLV�SDSHU�LV�WR�UHSRUW�RXU�H[SHULHQFH�RQ�WKH�GHYHORSPHQW�RI�D�SURJUDPPLQJ�E\

GHPRQVWUDWLRQ� PDQDJHU� LQ� D� &RPSXWHU� $LGHG� 'HVLJQ� �&$'�� HQYLURQPHQW�� 7KLV� V\VWHP�

FDOOHG�(%3�IRU�([DPSOH�%DVHG�3URJUDPPLQJ��LV�LQWHQGHG�WR�HQDEOH�HQG�XVHUV�RI�D��'�JUDSKLF

HGLWRU� WR� JHQHUDWH� HYHU\� SURJUDP� WKDW� GHVFULEHV� D� IDPLO\� RI� FRJQDWH� VKDSHV� WKURXJK� WKH

LQWHUDFWLYH�JUDSKLF�GHVLJQ�RI�RQH�H[DPSOH�RI�WKLV�FROOHFWLRQ�

2. PBD and CAD

,Q� KHU� ERRN��$� VPDOO� PDWWHU� RI� SURJUDPPLQJ�� SHUVSHFWLYHV� RQ� HQG�XVHU� FRPSXWLQJ� >1DUGL

����@��%��1DUGL�KDV�LGHQWLILHG�&$'�DV�D�QDWXUDO�FDQGLGDWH�IRU�HQG�XVHU�SURJUDPPLQJ��EHFDXVH

WKHVH�V\VWHPV��DOORZ�HQG�XVHUV�WR�FUHDWH�XVHIXO�DSSOLFDWLRQV�ZLWK�QR�PRUH�WKDQ�D�IHZ�KRXUV�RI

LQVWUXFWLRQ���:H�ZLOO�VHH�LQ�WKLV�VHFWLRQ�KRZ�WKLV�FDQ�EH�H[WHQGHG�WR�FRPSOHWH�3E'�IHDWXUHV�

���� )URP 9LVXDO SURJUDPPLQJ WR 3URJUDPPLQJ E\ 'HPRQVWUDWLRQ

,Q�WKH�����V��VHYHUDO�SURMHFWV�ODLG�IRXQGDWLRQV�IRU�YLVXDO�SURJUDPPLQJ��UHSULQWHG�LQ�>*OLQHUW

����@���7KH�PDLQ� LGHD�RI� WKLV� QHZ�DSSURDFK� LV� WR� UHSODFH�ZRUGV�E\�SLFWXUHV��:KLOH� WH[WXDO



SURJUDPPLQJ�RIIHUV�QR�PRUH�KHOS�IRU�XQGHUVWDQGLQJ�SURJUDPV�WKDQ�PHDQLQJV�RI�ZRUGV��YLVXDO

SURJUDPPLQJ�XVHV�SLFWXUHV�DV�D�PXFK�PRUH� LQWXLWLYH� UHSUHVHQWDWLRQ�RI� WKLV�PHDQLQJ��9LVXDO

SURJUDPPLQJ�KDV� LQWURGXFHG�� LQ�GLIIHUHQW� ILHOGV�� SLFWRULDO� UHSUHVHQWDWLRQV� IRU� ERWK� YDULDEOHV

DQG� SURJUDP� IXQFWLRQV�� 1HYHUWKHOHVV�� YLVXDO� SURJUDPPLQJ� PDLQO\� DGGUHVVHV� VWDWLF

UHSUHVHQWDWLRQV�RI�SURJUDPV��7KH� UHPDLQLQJ�TXHVWLRQ� LV��:KDW�ZLOO� DFWXDOO\�RFFXU�ZKHQ� WKH

SURJUDP�UXQV"

8VLQJ�H[DPSOHV�WR�GHVLJQ�SURJUDPV�PDNHV�XS�WKH�VHFRQG�VWHS�WRZDUGV�HQG�XVHU�SURJUDPPLQJ

HQYLURQPHQWV�� ,QVWHDG�RI�VHOHFWLQJ� IXQFWLRQV�DQG�FKRRVLQJ�YDULDEOHV� WR�ZKLFK�HDFK�IXQFWLRQ

VKDOO�DSSO\��XVHUV��SURJUDPPHUV��GR�IXQFWLRQV�RQ�YDOXHV�ZKLFK�VWDQG�IRU�SURJUDP�YDULDEOHV�

7KLV� SURJUDPPLQJ� SDUDGLJP� ZDV� ERUQ� LQ� 3\JPDOLRQ� >6PLWK� ����@�� ,W� KDV� EHHQ� ODUJHO\

DQDO\VHG� LQ�+DOEHUW
V�3K'�'LVVHUWDWLRQ� >+DOEHUW� ����@�� DQG� KDV� EHHQ� IRUPDOLVHG� LQ�0\HUV


ZRUNV�>0\HUV�����@�XQGHU�WKH�QDPH�RI�([DPSOH�%DVHG�3URJUDPPLQJ��&\SKHU¶V�FRPSLODWLRQ

>&\SKHU�����@�LQWURGXFHG�WKH�WHUP�RI�3URJUDPPLQJ�E\�'HPRQVWUDWLRQ��3E'���ZKLFK�VHHPV�WR

EH� ODUJHO\� DFFHSWHG� WRGD\�� 7KH�PDLQ� LGHD� LV� WR� DYRLG� WKH� DEVWUDFWLRQ� OHYHO� RI� YDULDEOHV� E\

HQDEOLQJ�WKH�XVHU�WR�GHDO�RQO\�ZLWK�VSHFLILF�YDOXHV�RI�WKHVH�YDULDEOHV��'XULQJ�H[DPSOH�GHVLJQ�

3E'� V\VWHPV� DQDO\VH� LQSXWV�� DEVWUDFW� YDULDEOHV� IURP� YDOXHV�� DQG� EXLOG� WKH� SURJUDP� WKDW

JHQHUDOL]H� WKH� H[DPSOH�� 1RWLFH� WKDW� WKH� 3E'� SDUDGLJP� LV� QRW� DERXW� PDFKLQH� OHDUQLQJ� RU

DUWLILFLDO� LQWHOOLJHQFH�� �5DWKHU� �� WKH� IRFXV� LV� RQ� ZD\V� WR� FUHDWH� WKH� DSSURSULDWH� KXPDQ�

FRPSXWHU�LQWHUDFWLRQ�VR�WKDW�HQG�XVHUV�FDQ�JDLQ�PRUH�FRQWURO�RI�WKHLU�SHUVRQDO�FRPSXWHUV��

3E'�RSHQV� WKH�GRRU� WR�QHZ�JHQHUDWLRQV�RI�SURJUDPPLQJ�HQYLURQPHQWV�� ,Q� WKH� ILHOGV�ZKHUH

VRPH� YLVXDO� DSSHDUDQFH� PD\� EH� DVVLJQHG� WR� YDULDEOH� YDOXHV�� GLUHFW� PDQLSXODWLRQ� RI� WKHVH

YDOXHV�DOORZV�LPSOLFLW�SURJUDPV�GHVLJQ��'HVSLWH�DQ�DFWXDO�VXFFHVV��PRVW�V\VWHPV�VHHPV�WR�EH

PDLQO\�DW�D�SURWRW\SH�VWDJH��,Q�WKH�&$'�DUHD��3E'��XQGHU� WKH�QDPH�RI��3DUDPHWULFV���UHDOO\

IRXQG�VRPH�FRPPHUFLDO�PDUNHW�

���� &$'� D VXLWDEOH DUHD IRU 3E'

'HVLJQLQJ�QHZ�SURGXFWV�RIWHQ�FRQVLVWV�LQ�DVVHPEOLQJ�SUH�H[LVWLQJ�FRPSRQHQWV�LQWHQGHG�WR�EH

XVHG� LQ� GLIIHUHQW� SURGXFWV�� 7KHVH� FRPSRQHQWV�� QDPHG� �VWDQGDUG� SDUWV�� DUH� JDWKHUHG� LQWR

IDPLOLHV� GHVFULEHG� E\� D� SDUW� IDPLO\�PRGHO��$FFRUGLQJ� WR� >6KDK� DQG�0/QW\O/� ����@� �D� SDUW

IDPLO\� PRGHO� UHSUHVHQWV� D� FROOHFWLRQ� RI� SDUWV� H[KLELWLQJ� VRPH� YDULDWLRQ� LQ� GLPHQVLRQV�

WROHUDQFHV��DQG�RYHUDOO�VKDSH�WKDW�QHYHUWKHOHVV�DUH�FRQVLGHUHG�VLPLODU�IURP�WKH�YLHZSRLQW�RI�D

FHUWDLQ�DSSOLFDWLRQ���%HFDXVH�RI�WKH�RIWHQ�ODUJH�QXPEHU�RI�PHPEHUV�RI�WKHVH�FROOHFWLRQV��VRPH

XQLTXH�SDUW�IDPLO\�PRGHO�VKDOO�GHVFULEH�WKH�ZKROH�FROOHFWLRQ�RI�FRUUHVSRQGLQJ�VKDSHV�

,Q� WKH� ILUVW� JHQHUDWLRQ� RI� &$'� V\VWHPV�� SDUW� IDPLO\� PRGHOV� ZHUH� GHVFULEHG� DV� SDUDPHWULF

SURJUDPV��,Q�WKHVH�FRQYHQWLRQDO�&$'�V\VWHPV��VXFK�SURJUDPV�ZHUH�WH[WXDOO\�GHVFULEHG��RIWHQ

LQ�)2575$1�RU�LQ�WKH�&�ODQJXDJH��:KHQ�WULJJHUHG��WKH\�FUHDWHG�JHRPHWULF�HQWLWLHV�E\�PHDQV

RI�$3,��7KHVH�V\VWHPV�ZHUH�XVHG�RQ�HQG�XVHU�VLWHV�ZKHUH�GUDXJKWVPHQ�ZHUH�WUDLQHG�RQ�&$'

PRGHOOLQJ�� 6R�� D� VWURQJ� UHTXLUHPHQW� H[LVWHG� LQ� WKH� &$'� DUHD� IRU� HQG�XVHU�RULHQWHG

SURJUDPPLQJ�HQYLURQPHQWV�

7KH� VHFRQG� UHDVRQ�ZK\�3E'� KDV� EHHQ� VXFFHVVIXO� LQ� WKH�&$'� DUHD� LV� WKH� NLQG� RI� GLDORJXH

ODQJXDJH�&$'�V\VWHPV�VXSSRUW��&$'�PRGHOV��RU�WHFKQLFDO�GUDZLQJV��DUH�YHU\�GLIIHUHQW�IURP

SLFWXUHV�RU�DUWLVWLF�GUDZLQJV��WKH\�VKDOO�FRQIRUP�WR�VWURQJ�UXOHV�GHSHQGLQJ�RQ�WKH�DSSOLFDWLRQ

DUHD� �PHFKDQLFDO� GHVLJQ�� DUFKLWHFWXUDO� DUHD�� DQG� VR� RQ��� :KHQ� GHVLJQLQJ� VXFK� GUDZLQJV�

GUDXJKWVPHQ� SHUIHFWO\� NQRZ� WKH� UHODWLRQVKLSV� WKDW�PXVW� H[LVW� EHWZHHQ� WKH� HQWLWLHV� RI� WKHLU

PRGHO�� DQG� WKH\�ZDQW� WR� KDYH� WKH� FDSDELOLW\� RI� H[SUHVVLQJ� WKHVH� FRQVWUDLQWV� LQ� WKHLU� GHVLJQ

SURFHVV��6LQFH� WKH� HDUO\� EHJLQQLQJ� RI�&$'�� HYHU\�&$'� V\VWHP�SURYLGHV� FRPPDQGV�ZKLFK

HQDEOH�WKH�H[SUHVVLRQ�RI�VXFK�FRQVWUDLQWV��7KHUHIRUH��&$'�V\VWHP�LQWHUIDFHV�HQDEOH�XVHUV�WR



H[SOLFLWO\� VSHFLI\� HYHU\� FRQVWUDLQW� WKDW� VKDOO� KROG� EHWZHHQ� REMHFWV�� DQG� &$'� XVHUV� DUH

DFFXVWRPHG�WR�VSHFLI\LQJ�VXFK�FRQVWUDLQWV��-XVW�UHFRUGLQJ�WKHVH�FRQVWUDLQWV�EXLOGV�WKH�EDVLV�RI

VHTXHQWLDO�LPSHUDWLYH�SURJUDP�UHFRUGLQJ�

���� 3DUDPHWULFV

:KLOH�HYHU\�PRGHUQ�&$'�V\VWHP�VXSSRUWV�WKLV�NLQG�RI�FRQVWUDLQW�EDVHG�GHILQLWLRQ�RI�HQWLWLHV�

FRQVWUDLQWV�UHFRUGLQJ�DSSHDUHG�PXFK�PRUH�UHFHQWO\��%HVLGH�WKH�0('86$�V\VWHP�>1HZHOO��HW

DO������@��WKDW�SURYLGHG�IRU�FRQVWUDLQW�UHFRUGLQJ�FDSDELOLWLHV�LQ�������WKH�JHQHUDOL]DWLRQ�RI�WKLV

IHDWXUH�DSSHDUHG�LQ� WKH�ODWH���
V��$W� WKLV� WLPH��D�QHZ�JHQHUDWLRQ�RI�V\VWHPV�DSSHDUHG�RQ�WKH

PDUNHW��WKH\�ZHUH�DEOH�WR�UHFRUG�WKHVH�FRQVWUDLQWV��WR�FKDQJH�WKH�QXPHULFDO�YDOXHV�LQYROYHG�LQ

WKHVH�FRQVWUDLQWV��DQG�WR�FRPSXWH�WKH�QHZ�PRGHO�UHVXOWLQJ�IURP�WKHVH�YDOXHV��7KHVH�V\VWHPV�

RIWHQ� FDOOHG�'LPHQVLRQ�GULYHQ� V\VWHPV� >5ROOHU� ����@� DUH� VR� DWWUDFWLYH� WKDW�� DW� WKH� SUHVHQW

WLPH��HYHU\�FRPSHWLWLYH�&$'�V\VWHP�PXVW�SURYLGH�VRPH�NLQG�RI�SDUDPHWULF�FDSDELOLWLHV��7KLV

ODUJH�GLIIXVLRQ�SURYHV�WKH�SUDFWLFDO�LQWHUHVW�RI�WKH�DSSURDFK��,W�DOVR�SURYHV�WKDW�GUDXJKWVPHQ�

HQG�XVHUV�� DUH� DEOH� WR� JHQHUDWH� SDUDPHWUL]HG� VKDSHV�� L�H�� UHDO� YLVXDO� SURJUDPV�� ZLWKRXW

SURJUDPPLQJ�NQRZOHGJH�

���� 5HTXLUHPHQWV IRU (%3

7KH� UHTXLUHPHQWV� IRU� (%3� DUH� WKH� IOORZLQJ�� ���� 7KH� JHQHUDWLRQ� SURFHVV� VKRXOG� EH

GHWHUPLQLVWLF� DQG� IXOO\� FRQWUROOHG� E\� WKH� GHVLJQHU�� RQH� DQG� RQO\� RQH� VKDSH� VKRXOG� EH

JHQHUDWHG� IRU� HYHU\� DOORZHG� VHW� RI� YDOXHV� RI� WKH� LQSXW� SDUDPHWHUV�� DQG� WKLV� VKDSH� VKRXOG

SUHFLVHO\� FRUUHVSRQG� WR� WKH� SDUW�� ����(YHU\� NLQG� RI� VKDSH� IDPLO\�ZKLFK�PLJKW� EH� GHVFULEHG

XVLQJ� VRPH� FRQYHQWLRQDO� ZD\� RI� SURJUDPPLQJ� VKRXOG� EH� DEOH� WR� EH� GHVLJQHG� XVLQJ� WKLV

V\VWHP�� ����7KH�V\VWHP�VKRXOG�EH�DEOH� WR�JHQHUDWH�DQ�H[WHUQDO� UHSUHVHQWDWLRQ�RI� LWV� LQWHUQDO

GDWD�VWUXFWXUH�LQ�WKH�IRUPDW�RI�D�)2575$1�SURJUDP�FRQIRUPLQJ�WR�WKH�VWDQGDUG�$3,�

&RPSDUHG�WR�WKLV�WKUHHIROG�UHTXLUHPHQWV�WKH�FXUUHQW�VWDWXV�RI�WKH�SDUDPHWULF�WHFKQRORJ\�LV�DV

IROORZV������([LVWLQJ�SDUDPHWULF�&$'�V\VWHPV�DUH�EDVHG�RQ�LPSOLFLW�KHXULVWLFV�IRU�DPELJXLW\

UHPRYDO��5HFRUGLQJ�WKH�VDPH�H[DPSOH�RQ�GLIIHUHQW�&$'�V\VWHPV�PLJKW�JLYH�GLIIHUHQW�UHVXOWV

ZKHQ� WKH� GLPHQVLRQV� DUH� FKDQJHG� >%RXPD�� HW� DO�� ����@�� ���� 2QO\� YHU\� VLPSOH� FDVH� RI

UHSHWLWLYH� VWUXFWXUH�� FDOOHG� OLQHDU� RU� FLUFXODU� ©�SDWWHUQV�ª�� DUH� VXSSRUWHG�� 1R� V\VWHP�� WR� RXU

NQRZOHGJH�� VXSSRUW� JHQHUDO� UHFXUUHQFH�EDVHG� ORRS� VWUXFWXUH�� ����2QH�PDMRU� SUREOHP� LQ� WKH

&$'�DSSOLFDWLRQ�DUHD�LV� WKH�ODFN�RI�FDSDELOLW\� WR�H[FKDQJH�SDUDPHWULF�GDWD�PRGHOV�EHWZHHQ

KHWHURJHQHRXV�&$'�V\VWHPV��(YHU\�SDUDPHWULF�GDWD�VWUXFWXUH�LV�UHFRUGHG�LQ�VRPH�SURSULHWDU\

IRUPDW�DQG�LV�QRW�RU�KDUGO\�PDSSDEOH�RQ�DQ\�RWKHU�SDUDPHWULF�GDWD�VWUXFWXUH�

3. From example to program: the EBP dialogue

,Q� WKLV� VHFWLRQ�� ZH� GHVFULEH� WKH� XVHU� GLDORJXH� ZLWK� WKH� 3E'� PDQDJHU�� DQG� WKH� DEVWUDFWLRQ

PHFKDQLVPV� XVHG� WR� EXLOG� WKH� SURJUDP�� 6LPLODU� IHDWXUHV� VKRXOG� WDNH� SODFH� LQ� PRVW� 3E'

PDQDJHUV�

���� 6ZLWFKLQJ IURP H[DPSOH�GHSHQGHQW LQIRUPDWLRQ WR FRQWH[W�IUHH LQIRUPDWLRQ

0RVW�RI�WKH�JHRPHWULF�FRQVWUXFWV�DUH�DPELJXRXV��LQ�SDUWLFXODU��HYHU\�FRQVWUDLQW�WKDW�LQYROYHV�D

FLUFOH�RU�D�GLVWDQFH�FRUUHVSRQGV��LQ�JHQHUDO��WR�WZR�GLIIHUHQW�VROXWLRQV�

)RU� H[DPSOH�� EXLOGLQJ� D� OLQH�ZKLFK� VWDUWV� RQ� D�JLYHQ�SRLQW�� DQG�ZKLFK� HQGV� WDQJHQWLDO� WR� D

FLUFOH��OHDGV�WR�WZR�SRVVLEOH�VROXWLRQV��DV�SRLQWHG�RXW�LQ�)LJXUH���



)LJXUH����7KH�WZR

SRVVLEOH�VROXWLRQV�IRU�D

OLQH�WDQJHQWLDO�WR�D�FLUFOH

)LJXUH�����SRLQWLQJ

VROYLQJ

)LJXUH�����&RQVLVWHQW

RULHQWDWLRQ

7KLV� SUREOHP� LV� SHUIHFWO\� VROYHG� LQ� LQWHUDFWLYH� JHRPHWULF� GHVLJQ�� 0RVW� JUDSKLF� HGLWRUV� RU

&$'�V\VWHPV�XVH�WKH�PRXVH�FOLFN�SRVLWLRQ�RI�HDFK�LQSXW�REMHFW�WR�GLVFULPLQDWH� WKH�SRVVLEOH

FRQVWUXFWV��7KH\� DVVXPH� WKDW� WKH� GHVLJQHU� DSSUR[LPDWHO\� NQRZV� WKH� H[SHFWHG� VROXWLRQ�� )RU

H[DPSOH��LQ�WKH�FDVH�RI�ILJXUH����WKH�SRLQWLQJ�FOLFN�SRVLWLRQ�UHVXOWV�LQ�WKH�FKRLFH�RI�WKH�XSSHU

OLQH�VROXWLRQ��ILJXUH����

8QIRUWXQDWHO\�� WKLV�VROXWLRQ�LV�QRW�DYDLODEOH�ZLWK�SDUDPHWULF�SURJUDPV��6R��(%3�HQVXUHV� WKH

WUDQVODWLRQ� IURP� WKH� FRQWH[W�VHQVLWLYH� LQIRUPDWLRQ� FDSWXUHG� DW� WKH� XVHU� LQWHUIDFH� OHYHO� �WKH

SRVLWLRQ�RI�WKH�PRXVH�FOLFN��LQWR�D�FRQWH[W�IUHH�LQIRUPDWLRQ�UHFRUGHG�LQ�WKH�SURJUDP��,Q�(%3�

HYHU\�HQWLW\�LV�RULHQWHG�DFFRUGLQJ�WR�WKH�ZD\�LW�ZDV�FRQVWUXFWHG��/LQHV�DUH�RULHQWHG�IURP�WKHLU

RULJLQ� WR� WKHLU� H[WUHPLW\�� FLUFOHV�DUH�RULHQWHG�FRXQWHU�FORFNZLVH�DQG�VR�RQ��'XULQJ�SURJUDP

UHFRUGLQJ�� WKH� V\VWHP� WUDQVODWHV� WKH� SUR[LPLW\� GLVDPELJXLW\�PHFKDQLVP� LQWR� WKH� RULHQWDWLRQ

PHFKDQLVP�DV�IROORZV�

• :LWK�WKH�SUR[LPLW\�PHFKDQLVP��WKH�V\VWHP�FDOFXODWHV�WKH�ULJKW�FRQVWUXFWLRQ�

• 7KHQ��WKH�V\VWHP�FKHFNV�IRU�WKH�FLUFOH�RULHQWDWLRQ�

• ,I� WKLV� RULHQWDWLRQ� LV� FRQVLVWHQW�ZKLW� WKH� VROXWLRQ� �DV� LQ� ILJXUH����� WKH� V\VWHP� UHFRUGV� WKH

GUDZLQJ�ZLWKRXW�PRGLILFDWLRQ�

• ,I�QRW��WKH�V\VWHP�UHFRUGV�WKH�IROORZLQJ�VHTXHQFH��FKDQJH�FLUFOH�RULHQWDWLRQ��GUDZ�WKH�OLQH�

DQG�FKDQJH�WKH�FLUFOH�RULHQWDWLRQ�DJDLQ�

7KLV�PHFKDQLVP��ZKLFK�UHPDLQV�XQNQRZQ�IURP�XVHUV��LV�SHUIHFWO\�GHWHUPLQLVW��7KH�VDPH�NLQG

RI�WUDQVODWLRQ�VKRXOG�SURYH�XVHIXOO�ZKHQHYHU�VRPH�H[DPSOH�YDOXHV�GHSHQGDQW�LQIRUPDWLRQ�LV

WR�EH�UHFRUGHG�LQ�WKH�3E'�GHILQHG�SURJUDP�

���� $EVWUDFWLQJ IURP YDOXHV WR YDULDEOHV

,Q�3E'�V\VWHPV�WKH�XVHU�LQWHUDFWV�ZLWK�YDOXHV��H�J���������WKLV�SDUWLFXODU�SRLQW�RQ�WKH�VFUHHQ��

WKH�UHFRUGHG�SURJUDP�UHIHUHQFH�YDULDEOHV��H�J���UHHOB���SRLQWB����$�PHFKDQLVP�LV�UHTXLUHG�IRU

DEVWUDFWLQJ�YDOXHV� LQWR�YDULDEOHV� �LQ� UHFRUGLQJ�PRGH�� DQG� IRU� LQWHUSUHWLQJ�YDULDEOHV�E\� WKHLU

FXUUHQW� YDOXHV� �LQ� UXQQLQJ�PRGH���8QOLNH� VRPH� SDUDPHWULFV� V\VWHPV�ZKHUH� �SURJUDPV�� DUH

GLUHFWO\� UHODWHG� WR� H[DPSOH� YDOXHV� �H�J��� WKH� IXQFWLRQ� OLQHB�BSRLQWV� GLUHFWO\� UHIHUV� WR� WKH

H[DPSOH� SRLQW��� LQ� (%3�� SURJUDPV� �ZKLFK� DUH� QDPHG� �LQVWDQFHV��� DUH� VHSDUDWHG� IURP

H[DPSOHV��5HODWLRQVKLSV� EHWZHHQ� H[DPSOH� YDOXHV� DQG� SURJUDP� YDULDEOHV� DUH� JLYHQ� WKURXJK

WKH�G\QDPLF�FRQWH[W�RI�WKH�SURJUDP�WKDW�FRQVLVWV�RI�D�VHW�RI�FRXSOHV��YDOXH��YDULDEOH��

���� )XOO FRQWURO VWUXFWXUH VXSSRUW

(%3� LQFOXGHV� IXOO� FRQWURO� VWUXFWXUH� VXSSRUW�� 0RUH� SUHFLVHO\�� FRQGLWLRQDOV�� LWHUDWLRQV� DQG

VXEURXWLQHV� DUH� IXOO\� VXSSRUWHG�� HYHQ�ZLWK� UHFXUUHQFH�� 7KH� SURJUDP� FRQWH[W� FRQVLVWHQF\� LV

PDQDJHG� E\� WKH� V\VWHP� >*LUDUG� DQG� 3LHUUD� ����@�� DQG� DOORZV� D� FRQVLVWHQW� XVH� RI� WKHVH

VWUXFWXUHV�



&RQGLWLRQDOV� DQG� LWHUDWLRQV� UHTXLUH� %RROHDQ� H[SUHVVLRQ� GHILQLWLRQ�� 7KLV� LV� GRQH� XVLQJ� WKH

QXPHULFDO�DQG�ORJLFDO�FDOFXODWRUV��7KH�WZR�DOWHUQDWH�EUDQFKHV�RI�FRQGLWLRQDOV�PD\�EH�GHILQHG

HLWKHU�LQ�D�FRQVLVWDQW�ZD\��UXQQLQJ�DJDLQ�WKH�LQVWDQFH�ZLWK�DOWHUQDWH�SDUDPHWHU�YDOXHV��RU� LQ

VRPH�XQFRQVLVWDQW�ZD\��GUDZLQJ�WKH�WZR�VROXWLRQV�ZLWK�WKH�VDPH�SDUDPHWHU�YDOXHV��

4. EBP and PBD systems

,Q�WKLV�VHFWLRQ��ZH�XVH�WKH�VXPPDU\�VKHHW�ZKLFK�KDV�EHHQ�SURSRVHG�LQ�>&\SKHU��HW�DO������@

IRU� 3E'� V\VWHP� FKDUDFWHUL]DWLRQ��:H� H[SORUH� 8VHV� DQG� XVHUV� ������� 8VHU� LQWHUDFWLRQ� ������

,QIHUHQFH���������DQG�3URJUDP�FRQVWUXFWV�FRYHUDJH��������

��� 8VHV DQG 8VHUV

(%3�DGGUHVVHV�PHFKDQLFDO��'�&$'��,W�LV�GHVLJQHG�IRU�SURGXFLQJ�VWDQGDUG�SURJUDPV�WR�EH�UXQ

RYHU�GLIIHUHQW�&$'�V\VWHPV��EXW�H[SOLFLW�SURJUDPPLQJ�RU�WH[WXDO�PRGLILFDWLRQ�RI�SURJUDPV�LV

QHYHU� UHTXLUHG�� 8QOLNH� PDQ\� V\VWHPV�� (%3� SURGXFHG� VWDQGDUG� $3,� FRGHV� DQG� SURYLGHV

FRPSXWDWLRQDO\�FRPSOHWHQHVV�RI�JHQHUDWHG�SURJUDPV�

(%3� DGGUHVVHV� WUDLQHG� HQG�XVHUV�� ZLWKRXW� SURJUDPPLQJ� NQRZOHGJH�� 7KLV� LV� FRPSOHWHO\

GLIIHUHQW�IRU�H[DPSOH�IURP�.LG6LP�>&\SKHU�DQG�6PLWK�����@�ZKHUH�LQWHQGHG�XVHUV�DUH�NLGV�

RU� IURP� WKH� *HRPHWHU¶V� 6NHWFKSDG� >-DFNLZ� DQG� )LQ]HU� ����@� ZKHUH� XVHUV� DUH� JHRPHWHU¶V

VWXGHQWV��(%3�XVHUV�DUH�H[SHUW�&$'�XVHUV��ZKR�SHUIHFWO\�NQRZ�KRZ�WR�EXLOG�&$'�PRGHOV�

(%3�LV�EXLOW�RQ�WKLV�EDFNJURXQG�WR�SURYLGH�WKHP�LPSOLFLW�SURJUDPPLQJ�FDSDELOLWLHV�

���� 8VHU LQWHUDFWLRQ

(%3�LV�D�PDFUR�OLNH�V\VWHP��,W�GRHV�QRW�LQWHUOHDYH�SURJUDP�FUHDWLRQ�ZLWK�SURJUDP�H[HFXWLRQ�

'DWD�GHVFULSWLRQ�LV�DOZD\V�H[SOLFLW��+RZHYHU��XVHUV�DUH�QRW�UHTXLUHG�WR�JLYH�WKHP�D�SRVWHULRUL�

DV� LQ� 6PDOOVWDU�� FRQVWUDLQW�EDVHG� FRQVWUXFWV� DYDLODEOH� RQ� WKH� &$'� V\VWHP� DOORZ� D� SULRUL

GHILQLWLRQV��(%3�KDV�VSHFLDO�FRPPDQGV�IRU�SURJUDP�FRQVWUXFWV�GHILQLWLRQ��EXW�XVHUV�DUH�QHYHU

UHTXLUHG�WR�PRGLI\�WKHLU�WH[WXDO�SURJUDP��/RRSV��FRQGLWLRQDOV�DQG�VXEURXWLQHV�GHILQLWLRQ�DQG

XVDJH�DUH�EXLOW�ZLWK�RQO\�LQWHUDFWLYH�SURJUDPPLQJ�ZLWK�H[DPSOH�WHFKQLTXHV�

'HEXJJLQJ�IDFLOLWLHV� LQ�(%3�PD\�EH�UHODWHG� WR�=VWHS����>/LHEHUPDQ�DQG�)U\�����@��/RWV�RI

IRQFWLRQDOLWLHV�DUH�VLPLODU��(%3¶V�9LVLW�PHQX�ORRNV�OLNH�WKH�=6WHS���¶V��YLGHR�UHFRUGHU���DQG

=6WHS� ��¶V� JUDSKLFDO� VWHS� LV� YHU\� FORVH� IURP� (%3¶V� 9LVXDO� 'HEXJJLQJ�� +RZHYHU�� PDLQ

REMHFWLYHV�GLIIHU�LQ�WKH�IDFW�WKDW�(%3�GRHV�QRW�UHTXLUH�XVHUV�WR�UHDG�WKH�)2575$1�SURJUDP�

ZKLOH�=6WHS����LV� LQWHQGHG�WR�KHOS�WKH�SURJUDPPHU�XQGHUVWDQG�WKH�FRUUHVSRQGHQFH�EHWZHHQ

VWDWLF�SURJUDP�FRGH�DQG�G\QDPLF�SURJUDP�H[HFXWLRQ�

(%3� SURYLGHV� IRU� WH[WXDO� YLVXDOL]DWLRQ� RI� SURJUDPV�� 1HYHUWKHOHVV�� LW� GRHV� QRW� UHTXLUH� QRU

DOORZ� DQ\� LQWHUDFWLRQ� RYHU� LW��:KLOH�&KLPHUD� >.XUODQGHU� ����@� DQG�3XUVXLW� >0RGXJQR� DQG

0\HUV� ����@� DOORZ� JUDSKLFDO� YLVXDOL]DWLRQ� RI� SURJUDPV�� DQG� GLUHFW� LQWHUDFWLRQ� ZLWK� LW�

PRGLI\LQJ�DQG�GHEXJJLQJ�LV�DFKLHYHG�LQ�(%3�RQ�WKH�H[DPSOH�LWVHOI��:KHQ�PRGLILFDWLRQV�DUH

PDGH�E\� WKH�XVHU��(%3�PDLQWDLQV� WKH�FRQVLVWHQF\�RI� WKH�SURJUDP�E\�DVNLQJ� WKH�XVHU� IRU�QR

ORQJHU� YDOLG� HQWLW\� UHIHUHQFH�� 7KLV� LV� WR� EH� FRPSDUHG�ZLWK� 3\JPDOLRQ� >6PLWK� ����@�ZKLFK

UHTXLUHV�WKDW�WKH�UHPDLQGHU�RI�D�SURJUDP�EH�UH�GHPRQVWUDWHG��DQG�6PDOOVWDU�>+DOEHUW�����@�RU

&KLPHUD�>.XUODQGHU�����@�ZKLFK�GR�QRW�FKHFN�IRU�YDOLGLW\�

���� ,QIHUHQFH DQG 'RPDLQ .QRZOHGJH

$V� DOUHDG\� XQGHUOLQHG�� DQG� XQOLNH�PRVW� 3E'� V\VWHPV�� (%3� GRHV� QRW� XVH� DQ\� LQIHUHQFH�� ,W

SURYLGHV� H[SOLFLW� FRPPDQGV� IRU� FRQWURO� VWUXFWXUH� GHILQLWLRQ�� DQG� LPSOLFLW� EXLOW�LQ� SURJUDP

FRQVWUXFWV��,W�GRHV�QRW�UHTXLUH�DQ\�VXSSOHPHQWDU\�LQIRUPDWLRQ�IURP�WKH�QRUPDO�LQWHUDFWLYH�XVH



RI� WKH� V\VWHP�� ,W� RQO\� XVHV� SUHGHILQHG� RULHQWDWLRQ� UXOHV� WR� WUDQVODWH� SUR[LPLW\� GLVDPELJXLW\

PHFKDQLVP�

���� 3URJUDP FRQVWUXFWV FRYHUDJH

3URJUDP�FRQVWUXFWV��DQG�PRUH�SUHFLVHO\�VXEURXWLQHV��FRQGLWLRQDOV�DQG� LWHUDWLRQV�� LV� WKH�PRVW

LPSRUWDQW� FKDOOHQJH� IRU� 3E'� V\VWHPV�� ,Q� IDFW�� WKH\� DUH� ODUJHO\� UHVWULFWHG� LQ� WKH� H[LVWLQJ

V\VWHPV�� ,Q� ������ WKLV� IDFW� ZDV� FRQVLGHUHG� DV� D� PDMRU� GUDZEDFN� IRU� 3E'� V\VWHPV� >0\HUV

����@��&\SKHU¶V� µ:DWFK�ZKDW� ,�GR¶�KDV�D�JRRG� VXPPDU\�RQ� WKHVH� IHDWXUHV� LQ� H[LVWLQJ�3E'

V\VWHPV��WKDW�ZH�ZLOO�VXPPDULVH�EHORZ��,Q�(%3��WKH�ZKROH�VHW�RI�JHRPHWULF�HQWLWLHV�ZKLFK�LV

JHQHUDWHG�E\�D�VXEURXWLQH�PD\�EH�UHIHUHQFHG�DV�D�XQLTXH�VHW�LQ�WKH�HPEHGGLQJ�FRQWH[W��,W�PD\

WKHUHIRUH�EH�XVHG��IRU�H[DPSOH�LQ�V\PPHWU\�DFWLRQV�

&RQGLWLRQDOV� DUH� IUHTXHQWO\� VXSSRUWHG�� EXW� WKH\� DUH� RIWHQ� UHVWULFWHG� WR� H[FHSWLRQ� KDQGOLQJ

�REMHFW� H[LVWHQFH� WHVW�� JHRPHWULFDO� FRQVWUDLQW� VDWLVIDFWLRQ��������/DVW�� LWHUDWLRQV� DUH�PDLQO\�VHW

LWHUDWLRQV��>+DOEHUW�����@�ZKLFK�FRQVLVW�RI�UHSHDWLQJ�DFWLRQV�RQ�REMHFW�OLVWV�

)LQDOO\�� WKH� V\VWHPV�ZKLFK�PD\�EH� FRQVLGHUHG� WR�EH� WKH�PRVW� FRPSOHWH�GURS� RXW� WKH�PDMRU

FKDUDFWHULVWLF�RI�3E'��WKDW�LV�GLUHFWO\�LQWHUDFWLQJ�ZLWK�WKH�H[DPSOH��WKH\�DVN�XVHUV�IRU�WH[WXDO

PRGLILFDWLRQV� ZKHQ� LQWURGXFLQJ� FRQWURO� VWUXFWXUHV� �7LQNHU� >/LHEHUPDQ� ����@�� 6PDOOVWDU

>+DOEHUW�����@��*HRQRGH�>9DQ�(PPHULN�����@��

5. CONCLUSION

,Q�WKLV�SDSHU��ZH�KDYH�VKRZQ�KRZ�3E'�PDQDJHUV�PLJKW�HQDEOH�WR�FXVWRPL]H�JHQHULF�V\VWHP

WRZDUG�XVHU�VSHFLILF� WDVNV�RU�FODVVHV�RI�REMHFWV��:H�KDYH�SUHVHQWHG� WKH�(%3�V\VWHP��ZKLFK

FRQVWLWXWHV�D�FRPSOHWH�3E'�HQYLURQPHQW�IRU�SDUDPHWULF�JHRPHWU\��7KLV�V\VWHP�

• GRHV� QRW� XVH� DQ\� LQIHUHQFH� PHFKDQLVP� WR� HQVXUH� IXOO� XVHU� FRQWURO� RQWR� WKH� �LPSOLFLW�

SURJUDP�

• VXSSRUWV�HYHU\�FRQWURO�VWUXFWXUH�RI�LPSHUDWLYH�SURJUDPPLQJ�ZLWKRXW�DQ\�GLUHFW�LQWHUDFWLRQ

ZLWK�WKH�WH[WXDO�SURJUDP�

• LV� DEOH� WR� JHQHUDWH� FRQYHQWLRQDO� SURJUDPV� WKDW� PD\� EH� XVHG� RQ� GLIIHUHQW� V\VWHPV� RU

FRPSLOHG�WR�UHGXFH�WKHLU�UXQQLQJ�WLPH�
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