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✔✔ YLVLRQYLVLRQ

✔✔ KHDULQJKHDULQJ
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●● 3V\FKRORJLFDO3V\FKRORJLFDO
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LQWHUDFWLYH�V\VWHPLQWHUDFWLYH�V\VWHP
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±± GHVLJQHUGHVLJQHU

±± XVHUXVHU

±± V\VWHPV\VWHP
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Prisoner’s
Dilemma

Evolution Features Computer
Systems

Nasty / Friendly Natural
selection Selection by external agent Designed

systems

Player selects from
range of strategies

Genetic
engineering Deferred selection Adaptable /

Tailorable

Tit for Tat Tropism /
reflexes

Apparent learning (i.e. fully
determined by design) Adaptive

Learner Operant
conditioning

Learning; varied responses
selected for different situations,

evaluation by trial and error

Self-
regulating

Modeller Internal
evaluation

Planning; problem solving; rule
mediated representation; initial

evaluation internal to the
system

Self-
mediating

Introspector Abstraction Evaluating the evaluation;
generalisation; meta knowledge

Self-
modifying
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Design Facets

Level of system Variation Selection Testing

Designed Designer Designer Designer

Adaptable /
tailorable

Designer User Designer

Adaptive Designer System Designer

Self-regulating Designer System System

Self-mediating Designer System System

Self-modifying System System System
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0DOLQRZVNL0DOLQRZVNL��DQG�6FKQHLGHU���DQG�6FKQHLGHU�+XIVFKPLGW+XIVFKPLGW��������������

✔✔ %DVHG�RQ�IRXU�³SKDVHV�RI�DGDSWDWLRQ´%DVHG�RQ�IRXU�³SKDVHV�RI�DGDSWDWLRQ´

✔✔ ,GHQWLILHV�WZR�UROHV�IRU�WKH�H[HFXWLRQ�RI�WKH�SKDVHV,GHQWLILHV�WZR�UROHV�IRU�WKH�H[HFXWLRQ�RI�WKH�SKDVHV

±± XVHUXVHU

±± V\VWHPV\VWHP
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7D[RQRPLHV������7D[RQRPLHV������

System User

Initiative z System initiates adaptation

Proposal z
System proposes some
change / alternatives

Decision z
User decides upon action
to be taken

Execution z
System executes user’s
choice

�� 3KDVH�EDVHG�FODVVLILFDWLRQ�PDWUL[3KDVH�EDVHG�FODVVLILFDWLRQ�PDWUL[
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z XVHU�LQLWLDWHG z VHOI�DGDSWDWLRQ
z VHOI�DGDSWDWLRQ z

z z

z z

z FRPSXWHU�DLGHG z XVHU�FRQWUROOHG
z DGDSWDWLRQ z VHOI�DGDSWDWLRQ

z z

z z

z DGDSWDWLRQ z V\VWHP�LQLWLDWHG
z z DGDSWDWLRQ
z z

z z z z

6\VWHP�LQWHOOLJHQFH�IRU�FRQWH[W�DQDO\VLV�DQG�SODQ�UHFRJQLWLRQ
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��2WKHU�GLPHQVLRQV�RI�DGDSWDWLRQ�FDQ�DOVR�EH�XVHG2WKHU�GLPHQVLRQV�RI�DGDSWDWLRQ�FDQ�DOVR�EH�XVHG

IRU�FODVVLILFDWLRQIRU�FODVVLILFDWLRQ

✔✔ DGDSWHG�FRQVWLWXHQWV��OHYHO�RI�LQWHUDFWLRQ��W\SH�RI�FRQVWLWXHQW��HWF��DGDSWHG�FRQVWLWXHQWV��OHYHO�RI�LQWHUDFWLRQ��W\SH�RI�FRQVWLWXHQW��HWF��

✔✔ PHWKRG�RI�DGDSWDWLRQ��HQ��GLVDEOLQJ��VZLWFKLQJ��HWF��PHWKRG�RI�DGDSWDWLRQ��HQ��GLVDEOLQJ��VZLWFKLQJ��HWF��

✔✔ FRQVLGHUHG�LQIRUPDWLRQ��XVHU��FRQWH[W��DSSOLFDWLRQ�GRPDLQ��HWF��FRQVLGHUHG�LQIRUPDWLRQ��XVHU��FRQWH[W��DSSOLFDWLRQ�GRPDLQ��HWF��

✔✔ WLPLQJ�RI�DGDSWDWLRQ��H�J���EHIRUH�RU�GXULQJ�LQWHUDFWLYH�VHVVLRQ�WLPLQJ�RI�DGDSWDWLRQ��H�J���EHIRUH�RU�GXULQJ�LQWHUDFWLYH�VHVVLRQ�

✔✔ HPEHGGHG�RU�XWLOLVHG�PRGHOV��H�J���XVHU�PRGHO��WDVN�PRGHO�HPEHGGHG�RU�XWLOLVHG�PRGHOV��H�J���XVHU�PRGHO��WDVN�PRGHO�

GLDORJXH�PRGHO��DSSOLFDWLRQ�PRGHO�GLDORJXH�PRGHO��DSSOLFDWLRQ�PRGHO�
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$GDSWDWLRQ�FRQVWLWXHQWV$GDSWDWLRQ�FRQVWLWXHQWV

��3K\VLFDO�DVSHFWV�RI�LQWHUDFWLRQ3K\VLFDO�DVSHFWV�RI�LQWHUDFWLRQ
✔✔ VL]H��FRORXU�FRPELQDWLRQV��IRQW�IDPLO\�DQG�VL]H��WHPSRUDO�DQGVL]H��FRORXU�FRPELQDWLRQV��IRQW�IDPLO\�DQG�VL]H��WHPSRUDO�DQG

VSDWLDO�DUUDQJHPHQW��YROXPH��SLWFK��JURXSLQJ��HWF�VSDWLDO�DUUDQJHPHQW��YROXPH��SLWFK��JURXSLQJ��HWF�

✔✔ LQSXW�RXWSXW�GHYLFHVLQSXW�RXWSXW�GHYLFHV

�� ,QWHUDFWLRQ�V\QWD[,QWHUDFWLRQ�V\QWD[
✔✔ FRQILUPDWLRQ��REMHFW�IXQFWLRQFRQILUPDWLRQ��REMHFW�IXQFWLRQ�YV�YV�IXQFWLRQ�REMHFW��PXOWLSOH�OHYHOV�RI�IXQFWLRQ�REMHFW��PXOWLSOH�OHYHOV�RI

KHOS���JXLGDQFH��HWF�KHOS���JXLGDQFH��HWF�

�� ,QWHUDFWLRQ�VHPDQWLFV,QWHUDFWLRQ�VHPDQWLFV
✔✔ PHWDSKRU��HWF�PHWDSKRU��HWF�
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)RFXV�RQ�WKUHH�GLPHQVLRQV)RFXV�RQ�WKUHH�GLPHQVLRQV

���7LPLQJ���7LPLQJ�RI�DGDSWDWLRQ�RI�DGDSWDWLRQ

���/HYHO�RI�LQWHUDFWLRQ���/HYHO�RI�LQWHUDFWLRQ�DW�ZKLFK�DGDSWDWLRQ�LV�DSSOLHG�DW�ZKLFK�DGDSWDWLRQ�LV�DSSOLHG

���,QIRUPDWLRQ�FRQVLGHUHG���,QIRUPDWLRQ�FRQVLGHUHG�LQ�GHFLGLQJ�XSRQ�DQ�DGDSWDWLRQ�LQ�GHFLGLQJ�XSRQ�DQ�DGDSWDWLRQ
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user user 11 user user NN

Unified
interface

UnifiedUnified
interfaceinterface

interface
instance 1

interfaceinterface
instance instance 11

interface
instance N

interfaceinterface
instance instance NN

mapmap

user user ii

interface
instance i

interfaceinterface
instance instance ii

enhanceenhance

$GDSWDELOLW\$GDSWDELOLW\ $GDSWLYLW\$GDSWLYLW\

$GDSWDWLRQ�³WLPLQJ´$GDSWDWLRQ�³WLPLQJ´

��DGDSWDELOLW\DGDSWDELOLW\
✔✔ PRGLILFDWLRQ�RI�WKH�XVHUPRGLILFDWLRQ�RI�WKH�XVHU

LQWHUIDFH��EDVHG�RQ�³VWDWLF´��LQWHUIDFH��EDVHG�RQ�³VWDWLF´��

NQRZQ�SULRU�WR�WKH�LQLWLDWLRQ�RINQRZQ�SULRU�WR�WKH�LQLWLDWLRQ�RI

LQWHUDFWLRQ��XVHU�FKDUDFWHULVWLFVLQWHUDFWLRQ��XVHU�FKDUDFWHULVWLFV

�H�J��XVHU�DELOLWLHV��SUHIHUHQFHV��H�J��XVHU�DELOLWLHV��SUHIHUHQFHV�

DQG�XVDJH�FRQWH[W��H�J��NLRVNDQG�XVDJH�FRQWH[W��H�J��NLRVN

PRGH�PRGH�

��DGDSWLYLW\DGDSWLYLW\
✔✔ G\QDPLF�PRGLILFDWLRQ�RI�WKH�XVHUG\QDPLF�PRGLILFDWLRQ�RI�WKH�XVHU

LQWHUIDFH��EDVHG�RQ��LQWHUDFWLRQLQWHUIDFH��EDVHG�RQ��LQWHUDFWLRQ

VWDWHV�GHWHFWHG�DW�UXQ�WLPH��H�J�VWDWHV�GHWHFWHG�DW�UXQ�WLPH��H�J�

XVHU�LV�GLVRULHQWHG��XVHU�KDVXVHU�LV�GLVRULHQWHG��XVHU�KDV

KLJK�HUURU�UDWH�KLJK�HUURU�UDWH�
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/HYHO�RI�LQWHUDFWLRQ/HYHO�RI�LQWHUDFWLRQ

��6HPDQWLF�OHYHO�DGDSWDWLRQV6HPDQWLF�OHYHO�DGDSWDWLRQV
✔✔ VHOHFWLRQ�RI�DSSURSULDWH�PHWDSKRU�IRU�PDSSLQJ�FRQFHSWV�IURP�WKHVHOHFWLRQ�RI�DSSURSULDWH�PHWDSKRU�IRU�PDSSLQJ�FRQFHSWV�IURP�WKH

VRXUFH�WR�WKH�WDUJHW�GRPDLQVRXUFH�WR�WKH�WDUJHW�GRPDLQ

��6\QWDFWLF�OHYHO�DGDSWDWLRQV6\QWDFWLF�OHYHO�DGDSWDWLRQV
✔✔ VHOHFWLRQ�RI�DSSURSULDWH��VHTXHQFHV��RI�DFWLRQV���VXE�WDVNV�IRU�WKHVHOHFWLRQ�RI�DSSURSULDWH��VHTXHQFHV��RI�DFWLRQV���VXE�WDVNV�IRU�WKH

FRPSOHWLRQ�RI�D�WDVNFRPSOHWLRQ�RI�D�WDVN

��/H[LFDO�OHYHO�DGDSWDWLRQV/H[LFDO�OHYHO�DGDSWDWLRQV
✔✔ VHOHFWLRQ�RI�SUHVHQWDWLRQ�DQG�LQWHUDFWLRQ�DWWULEXWHV�RI�WKH�LQWHUIDFHVHOHFWLRQ�RI�SUHVHQWDWLRQ�DQG�LQWHUDFWLRQ�DWWULEXWHV�RI�WKH�LQWHUIDFH

REMHFWVREMHFWV
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,QIRUPDWLRQ�FRQVLGHUHG������,QIRUPDWLRQ�FRQVLGHUHG������

��'HVLJQ�FRQVWUDLQWV'HVLJQ�FRQVWUDLQWV

✔✔ $YDLODELOLW\�RI�,�2�GHYLFHV$YDLODELOLW\�RI�,�2�GHYLFHV
±± IRU�XVHU�ZLWKIRU�XVHU�ZLWK�GLVDELOW\�GLVDELOW\�;��DSSURSULDWH�LQSXW�GHYLFHV��LQ�GHVFHQGLQJ�RUGHU�RI�;��DSSURSULDWH�LQSXW�GHYLFHV��LQ�GHVFHQGLQJ�RUGHU�RI

SUHIHUHQFH��DUH��<���<���<�SUHIHUHQFH��DUH��<���<���<�

✔✔ 8VHU�FKDUDFWHULVWLFV8VHU�FKDUDFWHULVWLFV
±± DELOLWLHV��VNLOOV��UHTXLUHPHQWV��SUHIHUHQFHV��H[SHUWLVH��FXOWXUDO�EDFNJURXQG�DELOLWLHV��VNLOOV��UHTXLUHPHQWV��SUHIHUHQFHV��H[SHUWLVH��FXOWXUDO�EDFNJURXQG�

HWFHWF

✔✔ 7DVN�UHTXLUHPHQWV7DVN�UHTXLUHPHQWV

±± XUJHQF\��FULWLFDOLW\��HUURU�SURQHQHVV��VHTXHQFLQJ��HWFXUJHQF\��FULWLFDOLW\��HUURU�SURQHQHVV��VHTXHQFLQJ��HWF

✔✔ ������
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,QIRUPDWLRQ�FRQVLGHUHG������,QIRUPDWLRQ�FRQVLGHUHG������

��'\QDPLFDOO\��GXULQJ�LQWHUDFWLRQ��GHULYHG'\QDPLFDOO\��GXULQJ�LQWHUDFWLRQ��GHULYHG

LQIRUPDWLRQLQIRUPDWLRQ

✔✔ DGGLWLRQDO�LQIRUPDWLRQ�DERXW��XVHU�FKDUDFWHULVWLFVDGGLWLRQDO�LQIRUPDWLRQ�DERXW��XVHU�FKDUDFWHULVWLFV

�UHTXLUHV�LQWHUDFWLRQ�PRQLWRULQJ��UHTXLUHV�LQWHUDFWLRQ�PRQLWRULQJ�

✔✔ DGGLWLRQDO�LQIRUPDWLRQ�DERXW�WKH�PDFKLQH�HQYLURQPHQWDGGLWLRQDO�LQIRUPDWLRQ�DERXW�WKH�PDFKLQH�HQYLURQPHQW

�UHTXLUHV�GHYLFH�OHYHO�PRQLWRULQJ��UHTXLUHV�GHYLFH�OHYHO�PRQLWRULQJ�

✔✔ DGGLWLRQDO�LQIRUPDWLRQ�DERXW�WKH�FRQWH[W�RI�XVHDGGLWLRQDO�LQIRUPDWLRQ�DERXW�WKH�FRQWH[W�RI�XVH

�UHTXLUHV�HQYLURQPHQW�OHYHO�PRQLWRULQJ��UHTXLUHV�HQYLURQPHQW�OHYHO�PRQLWRULQJ�
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,Q�VXPPDU\����,Q�VXPPDU\����

��$GDSWDWLRQ�SRVHV�WZR�SULPDU\�FKDOOHQJHV�IRU�$GDSWDWLRQ�SRVHV�WZR�SULPDU\�FKDOOHQJHV�IRU�

✔✔ +&,�GHVLJQ+&,�GHVLJQ

✔✔ 8VHU�LQWHUIDFH�DUFKLWHFWXUH8VHU�LQWHUIDFH�DUFKLWHFWXUH
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+&,�GHVLJQ�WUDGLWLRQV+&,�GHVLJQ�WUDGLWLRQV

��7KH�URRWV�7KH�URRWV�

✔✔ ,QIRUPDWLRQ,QIRUPDWLRQ

SURFHVVLQJSURFHVVLQJ

SV\FKRORJ\SV\FKRORJ\

✔✔ 'HYHORSPHQWDO'HYHORSPHQWDO

DSSURDFKHVDSSURDFKHV

+XPDQ�IDFWRUV+XPDQ�IDFWRUV

&RJQLWLYH�6FLHQFH&RJQLWLYH�6FLHQFH

8VHU�8VHU�FHQWHUHGFHQWHUHG�GHVLJQ�GHVLJQ

*URXS�FHQWUHG�DQG*URXS�FHQWUHG�DQG

FRPPXQLFDWLRQ�FRPPXQLFDWLRQ�

LQWHQVLYHLQWHQVLYH

'HYHORS�HIIHFWLYH�'HYHORS�HIIHFWLYH�

FRJQLWLYH�FRXSOLQJFRJQLWLYH�FRXSOLQJ

EHWZHHQ�WKH�KXPDQEHWZHHQ�WKH�KXPDQ

DQG�WKH�PDFKLQHDQG�WKH�PDFKLQH

)LW�WKH�PDFKLQH�)LW�WKH�PDFKLQH�

WR�WKH�VNLOOV�RI�WR�WKH�VNLOOV�RI�

WKH�XVHUWKH�XVHU

8VDELOLW\�DV�D8VDELOLW\�DV�D

SULPH�FRQFHUQSULPH�FRQFHUQ

&DOFXODWLRQ�EDVHG&DOFXODWLRQ�EDVHG

VFLHQWLILFVFLHQWLILF

DSSOLFDWLRQVDSSOLFDWLRQV

'DWD�EDVHG���)RUP�'DWD�EDVHG���)RUP�

SURFHVVLQJ�IRUSURFHVVLQJ�IRU

�EXVLQHVV�DSSOLFDWLRQV�EXVLQHVV�DSSOLFDWLRQV

7KH���V7KH���V

7KH���V7KH���V

��VW��VW

FHQWXU\FHQWXU\
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,QIRUPDWLRQ�SURFHVVLQJ�SV\FKRORJ\,QIRUPDWLRQ�SURFHVVLQJ�SV\FKRORJ\

��7ZR�SULPH�SHUVSHFWLYHV7ZR�SULPH�SHUVSHFWLYHV

✔✔ +XPDQ�IDFWRUV�HYDOXDWLRQ+XPDQ�IDFWRUV�HYDOXDWLRQ

✔✔ &RJQLWLYH�HQJLQHHULQJ&RJQLWLYH�HQJLQHHULQJ
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+XPDQ�IDFWRUV�HYDOXDWLRQ+XPDQ�IDFWRUV�HYDOXDWLRQ

��5HDFWLYH�DSSURDFK5HDFWLYH�DSSURDFK

��/DERUDWRU\�EDVHG/DERUDWRU\�EDVHG

��&RVWO\&RVWO\

��/LPLWHG�IRFXV�VLQFH/LPLWHG�IRFXV�VLQFH
✔✔ HPSKDVLV�LV�RQ�HYDOXDWLRQHPSKDVLV�LV�RQ�HYDOXDWLRQ

✔✔ LW�GRHV�QRW�FRYHU�WKH�ZKROH�GHVLJQ�SURFHVVLW�GRHV�QRW�FRYHU�WKH�ZKROH�GHVLJQ�SURFHVV

✔✔ IDLOV�WR�WUDQVODWH�UHVXOWV�RI�DQ�HYDOXDWLRQ�WR�GHVLJQ�LPSURYHPHQWVIDLOV�WR�WUDQVODWH�UHVXOWV�RI�DQ�HYDOXDWLRQ�WR�GHVLJQ�LPSURYHPHQWV

RU�QHZ�GHVLJQVRU�QHZ�GHVLJQV
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&RJQLWLYH�VFLHQFH&RJQLWLYH�VFLHQFH

��$VVXPSWLRQV$VVXPSWLRQV

✔✔ &RJQLWLRQ�DV�FRPSXWDWLRQ&RJQLWLRQ�DV�FRPSXWDWLRQ

✔✔ /DERUDWRU\�H[SHULPHQW/DERUDWRU\�H[SHULPHQW

��2EMHFWLYH2EMHFWLYH

✔✔ 3UHGLFWLYH�WKHRU\3UHGLFWLYH�WKHRU\

��'HOLYHUDEOHV'HOLYHUDEOHV
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7KH�QRWLRQ�RI�VW\OH�LQ7KH�QRWLRQ�RI�VW\OH�LQ�SRO\PRUSKLF�SRO\PRUSKLF�WDVN�WDVN

KLHUDUFKLHVKLHUDUFKLHV

�� (DFK�DOWHUQDWLYH�GHFRPSRVLWLRQ�LV�FDOOHG�D�GHFRPSRVLWLRQ(DFK�DOWHUQDWLYH�GHFRPSRVLWLRQ�LV�FDOOHG�D�GHFRPSRVLWLRQ

VW\OH��VKRUWO\�D�VW\OH��VKRUWO\�D�VW\OHVW\OH��

�� $W�DQ\�GHFRPSRVLWLRQ�OHYHO��D�VW\OH�FDQ�EH�DQDO\VHG$W�DQ\�GHFRPSRVLWLRQ�OHYHO��D�VW\OH�FDQ�EH�DQDO\VHG

IROORZLQJ�DQ\�RWKHU�GHVLJQ�PHWKRG��DSDUW�IURP�WKH�XQLILHGIROORZLQJ�DQ\�RWKHU�GHVLJQ�PHWKRG��DSDUW�IURP�WKH�XQLILHG

GHVLJQ�WHFKQLTXH��VXFK�DV�GHVLJQ�WHFKQLTXH��VXFK�DV�
✔✔ *UDSKLFDO���SK\VLFDO�GHVLJQ*UDSKLFDO���SK\VLFDO�GHVLJQ

✔✔ *206�DQDO\VLV*206�DQDO\VLV

✔✔ 7UDGLWLRQDO�+7$7UDGLWLRQDO�+7$

✔✔ (YHQW���UHVSRQVH�GLDJUDPV(YHQW���UHVSRQVH�GLDJUDPV

✔✔ 8$18$1

✔✔ 6WDWH�EDVHG�GLDJUDPV6WDWH�EDVHG�GLDJUDPV

✔✔ )RUPDO�QRWDWLRQV)RUPDO�QRWDWLRQV
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&DWHJRULHV�RI�GHVLJQ�DUWHIDFWV�LQ&DWHJRULHV�RI�GHVLJQ�DUWHIDFWV�LQ

SRO\PRUSKLFSRO\PRUSKLF�WDVN�GHFRPSRVLWLRQ�WDVN�GHFRPSRVLWLRQ

�� 8VHU�WDVNV8VHU�WDVNV

✔✔ :KDW�WKH�XVHU�KDV�WR�GR��XVHU�WDVNV�DUH�WKH�FHQWUH�RI:KDW�WKH�XVHU�KDV�WR�GR��XVHU�WDVNV�DUH�WKH�FHQWUH�RI �SRO\PRUSKLF�SRO\PRUSKLF

GHFRPSRVLWLRQGHFRPSRVLWLRQ

�� 6\VWHP�WDVNV6\VWHP�WDVNV

✔✔ :KDW�WKH�V\VWHP�KDV�WR�GR���UHVSRQG��H�J��IHHGEDFN���WKH\�DUH�DQ:KDW�WKH�V\VWHP�KDV�WR�GR���UHVSRQG��H�J��IHHGEDFN���WKH\�DUH�DQ

LQWHJUDO�SDUW�RI�WKH�WDVN�GHFRPSRVLWLRQLQWHJUDO�SDUW�RI�WKH�WDVN�GHFRPSRVLWLRQ

�� 3K\VLFDO�VWUXFWXUH3K\VLFDO�VWUXFWXUH

✔✔ ,QWHUIDFH��VXE��FRPSRQHQWV�RQ�ZKLFK�XVHU�DFWLRQV�DUH�WR�EH,QWHUIDFH��VXE��FRPSRQHQWV�RQ�ZKLFK�XVHU�DFWLRQV�DUH�WR�EH

SHUIRUPHG��DOZD\V�DVVRFLDWHG�WR�XVHU��RU�V\VWHP��WDVNVSHUIRUPHG��DOZD\V�DVVRFLDWHG�WR�XVHU��RU�V\VWHP��WDVNV

➨➨ 3RO\PRUSKLVP�FDQ�EH�DSSOLHG��RQ�WKH�EDVLV�RI�XVHU��DQG�FRQWH[W�3RO\PRUSKLVP�FDQ�EH�DSSOLHG��RQ�WKH�EDVLV�RI�XVHU��DQG�FRQWH[W�

DWWULEXWHV��IRU�DQ\�RI�WKH�DERYH�FDWHJRULHV�RI�GHVLJQ�DUWHIDFWV�DWWULEXWHV��IRU�DQ\�RI�WKH�DERYH�FDWHJRULHV�RI�GHVLJQ�DUWHIDFWV�
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8QLILHG�'HVLJQ�5DWLRQDOH8QLILHG�'HVLJQ�5DWLRQDOH

��7ZR�PDLQ�REMHFWLYHV�7ZR�PDLQ�REMHFWLYHV�

✔✔ 6HHNLQJ�WR�ILQG�WKH�UHDVRQLQJ�EHKLQG�DOWHUQDWLYH�GHVLJQ6HHNLQJ�WR�ILQG�WKH�UHDVRQLQJ�EHKLQG�DOWHUQDWLYH�GHVLJQ

RSWLRQVRSWLRQV

✔✔ 6HHNLQJ�WR�LGHQWLI\�FULWHULD�IRU�UDQNLQJ�GHVLJQ6HHNLQJ�WR�LGHQWLI\�FULWHULD�IRU�UDQNLQJ�GHVLJQ

DOWHUQDWLYHVDOWHUQDWLYHV

✔✔ 6HHNLQJ�WR�RSWLPLVH�WKH�GHVLJQ�VSDFH6HHNLQJ�WR�RSWLPLVH�WKH�GHVLJQ�VSDFH
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7\SLFDO�XVHU�RULHQWHG�TXHVWLRQV�GULYLQJ7\SLFDO�XVHU�RULHQWHG�TXHVWLRQV�GULYLQJ

WKH�LQTXLU\WKH�LQTXLU\

��$W�WKH�OHYHO�RI�WKH�WDUJHW�XVHU�JURXS�V�$W�WKH�OHYHO�RI�WKH�WDUJHW�XVHU�JURXS�V�

✔✔ :KDW�LV�WKH�XVHU¶V�SUHIHUUHG�ZD\�RI�SHUIRUPLQJ�D�SDUWLFXODU�WDVN":KDW�LV�WKH�XVHU¶V�SUHIHUUHG�ZD\�RI�SHUIRUPLQJ�D�SDUWLFXODU�WDVN"

✔✔ :KDW�LV�WKH�XVHU¶�V�SUHIHUUHG�VW\OH�RI�LQWHUDFWLRQ":KDW�LV�WKH�XVHU¶�V�SUHIHUUHG�VW\OH�RI�LQWHUDFWLRQ"

✔✔ :KLFK�DUWHIDFWV�LV�WKH�XVHU�IDPLOLDU�ZLWK":KLFK�DUWHIDFWV�LV�WKH�XVHU�IDPLOLDU�ZLWK"

✔✔ :KDW�LV�WKH�XVHU¶�V�UHOLDEOH�FRQWURO�DFW�DQG�FRQWDFW�VLWH":KDW�LV�WKH�XVHU¶�V�UHOLDEOH�FRQWURO�DFW�DQG�FRQWDFW�VLWH"

✔✔ 'RHV�WKH�XVHU�SRVVHVV�FHUWDLQ�SK\VLFDO�FDSDELOLWLHV�VXFK�DV�'RHV�WKH�XVHU�SRVVHVV�FHUWDLQ�SK\VLFDO�FDSDELOLWLHV�VXFK�DV�

±± $ELOLW\�WR�SXOO�DQG�SXVK�WDUJHWV$ELOLW\�WR�SXOO�DQG�SXVK�WDUJHWV

±± $ELOLW\�WR�UHSHDW�DQ�DFWLRQ�RQ�GHPDQG$ELOLW\�WR�UHSHDW�DQ�DFWLRQ�RQ�GHPDQG

±± $ELOLW\�WR�GUDJ�DQG�GURS�REMHFWV$ELOLW\�WR�GUDJ�DQG�GURS�REMHFWV

±± HWFHWF
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7\SLFDO�SODWIRUP�RULHQWHG�TXHVWLRQV7\SLFDO�SODWIRUP�RULHQWHG�TXHVWLRQV

GULYLQJ�WKH�LQTXLU\GULYLQJ�WKH�LQTXLU\

��$W�WKH�OHYHO�RI�WKH�RYHUDOO�FRPSXWDWLRQDO$W�WKH�OHYHO�RI�WKH�RYHUDOO�FRPSXWDWLRQDO

HPERGLPHQWHPERGLPHQW

✔✔ 'RHV�WKH�RYHUDOO�LQWHUDFWLRQ�PHWDSKRU�ILW�WKH�XVHUV�DQG�WKH�WDVNV'RHV�WKH�RYHUDOO�LQWHUDFWLRQ�PHWDSKRU�ILW�WKH�XVHUV�DQG�WKH�WDVNV

WKH\�DUH�WR�DFFRPSOLVK�ZLWK�WKH�LQWHUIDFH"WKH\�DUH�WR�DFFRPSOLVK�ZLWK�WKH�LQWHUIDFH"

✔✔ $UH�WKHUH�DQ\�HTXLYDOHQW�FRPSXWDWLRQDO�HPERGLPHQWV��DQG�XQGHU$UH�WKHUH�DQ\�HTXLYDOHQW�FRPSXWDWLRQDO�HPERGLPHQWV��DQG�XQGHU

ZKDW�FRQGLWLRQV�FDQ�WKH\�EH�VHOHFWHG"ZKDW�FRQGLWLRQV�FDQ�WKH\�EH�VHOHFWHG"

✔✔ 'RHV�WKH�XQGHUO\LQJ�SODWIRUP�VXSSRUW�WKH�UHTXLUHG�UDQJH�RI'RHV�WKH�XQGHUO\LQJ�SODWIRUP�VXSSRUW�WKH�UHTXLUHG�UDQJH�RI

LQWHUDFWLYH�EHKDYLRXUV"LQWHUDFWLYH�EHKDYLRXUV"

✔✔ HWFHWF
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,GHQWLI\LQJ�UROHV�DQG�FKDUDFWHULVLQJ,GHQWLI\LQJ�UROHV�DQG�FKDUDFWHULVLQJ

REMHFWV�RI�WKH�SK\VLFDO�DUWHIDFWREMHFWV�RI�WKH�SK\VLFDO�DUWHIDFW

FRPPDQG

�DEVWUDFW

V\QWDFWLF�

FRPPDQGFRPPDQG
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ODEHO�DVVRFLDWHGODEHO�DVVRFLDWHG
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QXPEHU
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QXPEHUQXPEHU

�DEVWUDFW�DEVWUDFW
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�DEVWUDFW
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5HVXOWLQJ�KLJKHU�OHYHO�REMHFW�PRGHO5HVXOWLQJ�KLJKHU�OHYHO�REMHFW�PRGHO

ODEHO���YDOXDWRUODEHO���YDOXDWRUODEHO���YDOXDWRU

JURXSLQJJURXSLQJJURXSLQJ

H[FOXVLYH�FKRLFH���ODEHOVH[FOXVLYH�FKRLFH���ODEHOVH[FOXVLYH�FKRLFH���ODEHOV

FRPPDQGFRPPDQGFRPPDQG

ODEHO���YDOXDWRUODEHO���YDOXDWRUODEHO���YDOXDWRU
���

���

���

���

��JURXSV���JURXSV�

��GLJLWV�JURXS��GLJLWV�JURXS

WLWOHWLWOH
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\HDU\HDU
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'HVLJQLQJ�DQ�DOWHUQDWLYH�SK\VLFDO'HVLJQLQJ�DQ�DOWHUQDWLYH�SK\VLFDO

VFHQDULR���QRQ�YLVXDO�LQWHUDFWLRQVFHQDULR���QRQ�YLVXDO�LQWHUDFWLRQ

WH[WILHOGWH[WILHOGWH[WILHOG

³FDUG�QR´³FDUG�QR´³FDUG�QR´

5RRP5RRP5RRP

IURQW

ZDOO

IURQWIURQW

ZDOOZDOO

HQWU\

VRXQG

HQWU\HQWU\

VRXQGVRXQG

OHIW

ZDOO

OHIWOHIW

ZDOOZDOO

HQWU\

VRXQG

HQWU\HQWU\

VRXQGVRXQG
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VRXQG
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VRXQGVRXQG
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³6XEPLW´³6XEPLW´³6XEPLW´
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'HVLJQLQJ�DQ�DOWHUQDWLYH�SK\VLFDO'HVLJQLQJ�DQ�DOWHUQDWLYH�SK\VLFDO

VFHQDULR���ZLQGRZLQJ�LQWHUDFWLRQVFHQDULR���ZLQGRZLQJ�LQWHUDFWLRQ

9,6$9,6$9,6$

0DVWHU&DUG0DVWHU&DUG0DVWHU&DUG

��� ��� ��� ��� ��� ��� ��� ��� ��� ������ ������ ������

������������ ������������ ������������ ������������

³([SLUHV´³([SLUHV´

5DGLR�*URXSV5DGLR�*URXSV

AAA

:LQGRZ:LQGRZ

9,6$9,6$

6XEPLW6XEPLW
$FFHVV$FFHVV$FFHVV

&RPER%R[&RPER%R[

3XVK%XWWRQ3XVK%XWWRQ

7H[W(QWU\7H[W(QWU\

/DEHO/DEHO

³³&DUG1R&DUG1R´́
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([HUFLVHV�RQ�8QLILHG�'HVLJQ([HUFLVHV�RQ�8QLILHG�'HVLJQ
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([DPSOH����'HVLJQ�TXHVWLRQ([DPSOH����'HVLJQ�TXHVWLRQ

�� *LYHQ�D�PRWRU�LPSDLUHG�XVHU�ZKR�FDQ�DFFHVV�D*LYHQ�D�PRWRU�LPSDLUHG�XVHU�ZKR�FDQ�DFFHVV�D

ZLQGRZLQJ�DSSOLFDWLRQ�WKURXJK�VZLWFKHV�DQG�VFDQQLQJ�ZLQGRZLQJ�DSSOLFDWLRQ�WKURXJK�VZLWFKHV�DQG�VFDQQLQJ�

LGHQWLI\�LGHQWLI\�DOWHUQDWLYHDOWHUQDWLYH�DUWHIDFWV�IRU�SHUIRUPLQJ�ZLQGRZ�DUWHIDFWV�IRU�SHUIRUPLQJ�ZLQGRZ

PDQDJHPHQW�IXQFWLRQVPDQDJHPHQW�IXQFWLRQV

:LQGRZ�PDQDJHPHQW:LQGRZ�PDQDJHPHQW
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$�SRVVLEOH�VFHQDULR$�SRVVLEOH�VFHQDULR

��*URXS�ZLQGRZ�PDQDJHPHQW�IXQFWLRQV�LQ�ORJLFDO*URXS�ZLQGRZ�PDQDJHPHQW�IXQFWLRQV�LQ�ORJLFDO

JURXSVJURXSV

�� ,GHQWLI\�D�VXLWDEOH�FRQWDLQHU�REMHFW�FODVV�IRU�HDFK,GHQWLI\�D�VXLWDEOH�FRQWDLQHU�REMHFW�FODVV�IRU�HDFK

ORJLFDO�IXQFWLRQ�JURXSORJLFDO�IXQFWLRQ�JURXS

��3URYLGH�DUWHIDFWV�WKDW�DOORZ�WKH�XVHU�WR�FDUU\�RXW3URYLGH�DUWHIDFWV�WKDW�DOORZ�WKH�XVHU�WR�FDUU\�RXW

ZLQGRZ�PDQDJHPHQWZLQGRZ�PDQDJHPHQW
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5HDOLVLQJ�WKH�VFHQDULR5HDOLVLQJ�WKH�VFHQDULR
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��

6PDUW &DUG
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✔✔ WKHRU\WKHRU\
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GXH�WR�GXH�WR�
✔✔ QHZ�DSSOLFDWLRQ�GRPDLQVQHZ�DSSOLFDWLRQ�GRPDLQV

✔✔ QRYHO�LQWHUDFWLRQ�SODWIRUPVQRYHO�LQWHUDFWLRQ�SODWIRUPV

✔✔ YDULHW\�LQ�WKH�FRQWH[W�RI�XVHYDULHW\�LQ�WKH�FRQWH[W�RI�XVH

��7KH�LPSOLFDWLRQV�RQ�+&,�DUH�RQ�ERWK�7KH�LPSOLFDWLRQV�RQ�+&,�DUH�RQ�ERWK�
✔✔ WKH�SUHYDLOLQJ�GHVLJQ�FRGH�RI�SUDFWLFHWKH�SUHYDLOLQJ�GHVLJQ�FRGH�RI�SUDFWLFH

✔✔ WKH�DUFKLWHFWXUDO�PRGHOV�WKDW�KDYH�LQIOXHQFHG�WKH�GHYHORSPHQW�RIWKH�DUFKLWHFWXUDO�PRGHOV�WKDW�KDYH�LQIOXHQFHG�WKH�GHYHORSPHQW�RI
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+&,�GHVLJQ���7KH�8QLILHG�'HVLJQ�0HWKRG+&,�GHVLJQ���7KH�8QLILHG�'HVLJQ�0HWKRG
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��3UDFWLFDO�LQVLJKWV�JDLQHG�WKURXJK�FROODERUDWLYH3UDFWLFDO�LQVLJKWV�JDLQHG�WKURXJK�FROODERUDWLYH

5	'�HIIRUWV5	'�HIIRUWV
✔✔ 7,'(�$&&(66��IRFXV�RQ�DSSOLFDWLRQV�IRU�VSHHFK�PRWRU�DQG7,'(�$&&(66��IRFXV�RQ�DSSOLFDWLRQV�IRU�VSHHFK�PRWRU�DQG

ODQJXDJH�FRJQLWLYH�LPSDLUHG�XVHUV�ODQJXDJH�FRJQLWLYH�LPSDLUHG�XVHUV�

✔✔ $&76�$9$17,��EULHIO\�SUHVHQWHG�LQ�WKLV�WXWRULDO�$&76�$9$17,��EULHIO\�SUHVHQWHG�LQ�WKLV�WXWRULDO�
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�� $GDSWDWLRQV�KDYH�D�VWURQJ�VLWXDWLRQDO�FKDUDFWHU$GDSWDWLRQV�KDYH�D�VWURQJ�VLWXDWLRQDO�FKDUDFWHU

�� 7KH\�UHTXLUH�HIIHFWLYH�PHDQV�WR�VWXG\�FRQWH[W7KH\�UHTXLUH�HIIHFWLYH�PHDQV�WR�VWXG\�FRQWH[W

�� 1HZ�GHVLJQ�PHWKRGV�HQULFKHG�ZLWK�FRQFHSWV�IURP�PRUH1HZ�GHVLJQ�PHWKRGV�HQULFKHG�ZLWK�FRQFHSWV�IURP�PRUH
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WKH�GHYHORSPHQW�RI�LQWHUDFWLYH�V\VWHPV�ZKLFK�QHHG�WRWKH�GHYHORSPHQW�RI�LQWHUDFWLYH�V\VWHPV�ZKLFK�QHHG�WR

H[KLELW�DGDSWDEOH�DQG�DGDSWLYH�FRQWUROH[KLELW�DGDSWDEOH�DQG�DGDSWLYH�FRQWURO
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7KH�$&&(66�FRQVRUWLXP�FRPSULVHV�7KH�$&&(66�FRQVRUWLXP�FRPSULVHV�

99 &RQVLJOLR�1D]LRQDOH�GHOOH�5LFHUFKH&RQVLJOLR�1D]LRQDOH�GHOOH�5LFHUFKH��

,WDO\��3ULPH�&RQWUDFWRU�,WDO\��3ULPH�&RQWUDFWRU�

99 )RXQGDWLRQ�IRU�5HVHDUFK�DQG)RXQGDWLRQ�IRU�5HVHDUFK�DQG

7HFKQRORJ\���+HOODV7HFKQRORJ\���+HOODV����*UHHFH*UHHFH

99 1DWLRQDO�DQG�&DSRGLVWULDQ�8QLYHUVLW\1DWLRQDO�DQG�&DSRGLVWULDQ�8QLYHUVLW\

RI�$WKHQVRI�$WKHQV����*UHHFH*UHHFH

99 5R\DO�1DWLRQDO�,QVWLWXWH�IRU�WKH�%OLQG5R\DO�1DWLRQDO�,QVWLWXWH�IRU�WKH�%OLQG��

8.8.

99 8QLYHUVLW\�RI�+HUWIRUGVKLUH8QLYHUVLW\�RI�+HUWIRUGVKLUH����8.8.

99 6(/(&2�6SD6(/(&2�6SD����,WDO\,WDO\

99 0$�6\VWHPV�	�&RQWURO0$�6\VWHPV�	�&RQWURO����8.8.

99 +HUHZDUG�&ROOHJH+HUHZDUG�&ROOHJH����8.8.

99 1DWLRQDO�5HVHDUFK�	�'HYHORSPHQW1DWLRQDO�5HVHDUFK�	�'HYHORSPHQW

&HQWUH�IRU�:HOIDUH�DQG�+HDOWK&HQWUH�IRU�:HOIDUH�DQG�+HDOWK��

)LQODQG)LQODQG

99 977�,QIRUPDWLRQ�7HFKQRORJ\977�,QIRUPDWLRQ�7HFKQRORJ\����)LQODQG)LQODQG

99 3LNRPHG3LNRPHG��)LQODQG��)LQODQG
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