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ABSTRACT 
�
7KH�FDSVWRQH�SURMHFW��&3��SURFHVV�LV�DQ�HVVHQWLDO�OD\HU�RQ�WKH�SDWK�WRZDUGV�DQ�HQJLQHHULQJ�
GHJUHH��7\SLFDOO\��WKH�SXUSRVH�RI�WKH�&3�LV�WR�EXLOG�DQ�DFWXDO�SURGXFW�SURWRW\SH��,Q�SUDFWLFH��
WKH�SURFHVV�RI�JXLGLQJ�WKH�&3�LV� OHVV�VWUXFWXUHG�WKDQ�D�VWDQGDUG�FRXUVH��7KLV� LV�GXH�WR�WKH�
SURMHFW
V�VFRSH�DQG�VSDQ��WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�VWXGHQW�DQG�WKH�DFDGHPLF�VXSHUYLVRU�
DQG� WKH� H[RJHQRXV�ZRUNORDG� RI� WKH� VWXGHQW�� 7KH�&3� SURFHVV� WKXV� UHTXLUHV� WKH� DFDGHPLF�
V\VWHP� WR�SURYLGH�D�FRPELQDWLRQ�RI�FUHDWLYH��SURIHVVLRQDO�JXLGDQFH�DQG��DW� WKH�VDPH� WLPH��
VWULFW� PDQDJHPHQW� RI� WKH� SURFHVV�� 7KLV� SDSHU� RXWOLQHV� D� PHWKRGLFDO� ZD\� WR� FRQGXFW� WKLV�
FRPSOH[�DQG�FKDOOHQJLQJ�SURFHVV��ZKLFK�ZH�KDYH�DGRSWHG�DQG�UHILQHG�LQ�WKH�ODVW�WKUHH�\HDUV�
DQG� VKDUHV� VRPH� REVHUYDWLRQV� ZH� KDYH� PDGH� GXULQJ� WKLV� SHULRG�� 7KH� HVVHQFH� LV� WKH�
VHSDUDWLRQ�EHWZHHQ�WKH�FRQWHQW�DQG�SURFHGXUDO�DVSHFWV�RI�WKH�SURMHFW��7KLV�FRQWUDVWV�ZLWK�KRZ�
&3V�ZHUH�SUHYLRXVO\�PDQDJHG��ZKHUH�WKH�JXLGLQJ�DFDGHPLF�VWDII�ZHUH�UHVSRQVLEOH�IRU�ERWK�
DVSHFWV��7KLV�VHSDUDWLRQ�VWDQGDUGL]HV�DQG�RSWLPL]HV�WKH�SURFHVV�DQG�LV�FDUULHG�RXW�SDUDOOHO�WR�
WKH� H[HFXWLRQ� RI� WKH� SURMHFWV�� 7KH� PDLQ� FKDQJH� LQ� WKH� FXUULFXOXP� LV� WKH� DGGLWLRQ� RI� WZR�
GHGLFDWHG�FRXUVHV�VSDQQLQJ�WKH� ODVW� WKUHH�VHPHVWHUV�RI�VWXGLHV�FDOOHG�³&3�6HPLQDU��´�DQG�
³&3�6HPLQDU��´��7KHVH�VHPLQDU�FRXUVHV�DUH�JXLGHG�E\�D�WHDP�RI�WZR�SURIHVVRUV��ZKR�PHHW�
ZLWK�VWXGHQWV�HYHU\�WZR�ZHHNV��ZRUNLQJ�WRZDUG�ZHOO�GHILQHG�DQG�VWUXFWXUHG�PLOHVWRQHV��'XULQJ�
WKH�FRXUVHV��VWXGHQWV�GHYHORS�DQ�XQGHUVWDQGLQJ�RI�WKH�FRQFHSWLRQ��GHVLJQ�� LPSOHPHQWDWLRQ��
DQG�RSHUDWLRQ�RI�WKH�SURGXFW�WKH\�GHYHORS�DV�WKHLU�&3��7KXV��JUHDWHU�FRQWURO��DQG�PRQLWRULQJ�
RI�WKH�SURJUHVV�RI�WKH�VWXGHQWV�LQ�WKH�SURFHVV�LV�DFKLHYHG�E\�WKH�VXSHUYLVRUV��WKH�VHPLQDU�WHDP��
DQG�WKH�VWXGHQWV�WKHPVHOYHV��7KH�FRXUVHV�IUDPH�WKH�&3�SURFHVV�DQG�IDFLOLWDWH�VWULFW�PLOHVWRQHV��
VWDQGDUGL]HG�GRFXPHQWDWLRQ��DQG�VXEVWDQWLDO�YDOLGDWLRQ��
�
�
KEYWORDS 
7HDPZRUN�� ,QQRYDWLRQ�� (QJLQHHULQJ� 3UREOHP�6ROYLQJ�� &DSVWRQH� 3URMHFW�� $FDGHPLF� 3URMHFW�
0DQDJHPHQW��&',2�6WDQGDUGV�����������������
 
 
INTRODUCTION 
 
7KH�FDSVWRQH�SURMHFW��&3��FXOPLQDWHV�IRXU�\HDUV�RI�HQJLQHHULQJ�VWXG\��7KH�ILUVW�WKUHH�\HDUV�
FRQVLVW�PRVWO\�RI� IURQWDO�FRXUVHV��ZKLFK�SURYLGH� WKH�VWXGHQW�ZLWK�FRPSRQHQWV�RI� WKHRUHWLFDO�
NQRZOHGJH�LQ�YDULRXV�VXEMHFWV�RI�WKH�DFDGHPLF�FDUHHU��DORQJ�ZLWK�VHYHUDO�KDQGV�RQ�FRXUVHV�
OLNH�PLFUR�FRQWUROOHUV� ODE�� ZKLFK� SURYLGH� KDUGZDUH� DQG� VRIWZDUH� GHVLJQ� SUDFWLFHV�� 7KH�&3�
SKDVH�LQWHJUDWHV�VHYHUDO�RI�WKHVH�FRPSRQHQWV�RI�HQJLQHHULQJ�NQRZOHGJH�ZLWK�WKH�DLP�WR�GHVLJQ��
EXLOG��DQG�WHVW�D�SURWRW\SH�V\VWHP��$V�D�JRDO��WKH�SURWRW\SH�V\VWHP�VKRXOG�VRPHKRZ�UHIHU�WR�
D�VSHFLILF�SUREOHP�DQG�SURYLGH�D�VROXWLRQ��7KH�&3�SURFHVV�VLPXODWHV��LQ�D�VXPPDUL]HG�ZD\��
WKH�SURGXFW�GHYHORSPHQW�SURFHVV�LQ�WKH�LQGXVWU\��,Q�YLHZ�RI�WKLV��WKH�&3�LV�D�FULWLFDOO\�LPSRUWDQW�
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SKDVH�LQ�WKH�IUDPHZRUN�RI�D�\RXQJ�HQJLQHHU�HGXFDWLRQ��7KH�&3�LV�XVXDOO\�FDUULHG�RXW�GXULQJ�
WKH��WK�\HDU�RI�VWXGLHV����
�
,Q�WKH�OLWHUDWXUH��WKHUH�DUH�VHYHUDO�UHYLHZV�RI�LPSOHPHQWLQJ�WKH�&3�LQ�HQJLQHHULQJ�VWXGLHV��)RU�
H[DPSOH��5RWK��HW�DO���������VKDUH�H[SHULHQFHV�RI�D�UHILQHPHQW�RI�WKH�(OHFWULFDO�DQG�(OHFWURQLF�
(QJLQHHULQJ��((��FXUULFXOXP�LQYROYLQJ�WKH�LQWHJUDWLRQ�RI�GHVLJQ�FRQWHQW�WKURXJKRXW�WKH�SURJUDP��
$�GLUHFW�EHQHILW�LV�H[SRVXUH�WR�D�YDULHW\�RI�WHFKQRORJLFDO�DGYDQFHV�VR�WKDW�WKH\�SHUIRUP�EHWWHU�
RQ�WKHLU�&3V��0LQDLH��HW�DO���������SUHVHQW�WKH�GHWDLOHG�FRQWHQW�RI�WKH�((�FXUULFXOXP�DW�8WDK�
9DOOH\�8QLYHUVLW\��ZKLFK�LQFOXGHV�WZR�WZR�VHPHVWHU�FDSVWRQH�GHVLJQ�FRXUVHV��&DSVWRQH�,�DQG�
&DSVWRQH�,,��7KH�IDFXOW\�DGYLVRU�PHHWV�ZLWK�HDFK�WHDP�SURMHFW�LQGLYLGXDOO\�RQ�D�ZHHNO\�EDVLV�
RQ� D� UHJXODU� VFKHGXOH�� 7KH� WZR� FDSVWRQH� FRXUVHV� DUH� GHVLJQDWHG� DV� ZULWLQJ� HQULFKPHQW�
FRXUVHV� WKDW� LQFOXGH� QRW� RQO\� ZULWLQJ� DVVLJQPHQWV� EXW� DOVR� ZULWLQJ� LQVWUXFWLRQ� DV� PDMRU�
FRPSRQHQWV��2WKHU�UHYLHZV�DSSHDU�ZLWK�UHVSHFW�WR�HYDOXDWLRQ��)DUUHOO��5DYDOOL��)DUUHOO��.LQGOHU��
	�+DOO���������PHWKRGRORJ\��6KXULQ��'DYLGRYLWFK��	�6KRYDO���������DQG�H[SHULHQFH��8PSKUHVV��
+HQGUL[��	�&URVV���������SDUWLFXODUO\�LQ�6RIWZDUH�HQJLQHHULQJ���
�
7KLV�SDSHU�GHVFULEHV�VRPH�DVSHFWV�RI�WKH�&3�H[SHULHQFH�DFFXPXODWHG�LQ�UHFHQW�\HDUV�LQ�WKH�
((�GHSDUWPHQW�DW�6KHQNDU�&ROOHJH�DQG�WKH�LQQRYDWLRQ�LQFOXGHG�LQ�WKH�SURFHVV��$V�D�EDVLV�IRU�
XQGHUVWDQGLQJ� WKH� FKDQJH� LQ� WKH�((� FXUULFXOXP�GHVLJQ�� WKH�&3� IROORZV�D� �UG� \HDU� SUH�&3�
FRXUVH�FDOOHG�³(OHFWURQLF�3URGXFW�'HYHORSPHQW´��ZKLFK�ZDV�SUHVHQWHG�LQ�GHWDLO�DW�&',2�����
�*DO��)XUPDQ��	�:HLVVPDQ���������7KLV�FRXUVH�VXPPDUL]HV�WKH�PDLQ�DVSHFWV�RI�WKH�SURGXFW�
GHYHORSPHQW�SURFHVV��WKXV�SUHSDULQJ�VWXGHQWV�IRU�WKH�FKDOOHQJH�RI�FDUU\LQJ�RXW�D�VXFFHVVIXO�
&3��
�
3UHYLRXVO\��XQWLO�WKUHH�\HDUV�DJR��WKH�&3�SURFHVV�LQ�WKH�((�GHSDUWPHQW�VSDQQHG�DSSUR[LPDWHO\�
RQH�DFDGHPLF�\HDU��'XULQJ�WKLV�SHULRG��HDFK�JURXS�RI�VWXGHQWV�ZDV�JXLGHG�E\�DQ�DFDGHPLF�
JXLGH��$*���ZKRVH�HQJLQHHULQJ�EDFNJURXQG�LV�VXLWDEOH�IRU�WKH�UHVSHFWLYH�&3�VXEMHFW��7KH�$*�
JXLGHG� WKH� &3�� VWDUWLQJ� IURP� WKH� FRQFHSWLRQ� RI� DQ� LGHD� DQG� FRQFOXGLQJ� ZLWK� WKH� ILQDO�
SUHVHQWDWLRQ��:H�FDOO�WKLV�IUDPH�RI�UHIHUHQFH����WKH�VLQJOH�$*�SURFHVV����
�
:LWK�WKH�VLQJOH�$*�LQ�WKH�&3�SURFHVV��WKHUH�DUH�LQKHUHQW�FKDOOHQJHV�LQ�WKH�VWDQGDUGL]DWLRQ�RI�
WKH�&3�SURFHVV�WKDW�GHWHUPLQH�WKH�SDWK�WKH�&3�WDNHV�����WKH�$*
V�SHUVRQDOLW\�DQG�PHWKRG�RI�
ZRUN��IRU�H[DPSOH�VRPH�$*V�DUH�PRUH�SHUPLVVLYH�WKDQ�RWKHUV�����WKH�LQWHQVLW\�RI�WKH�LQWHUDFWLRQ�
EHWZHHQ�WKH�$*�DQG�WKH�VWXGHQW��LI�WKH\�VHW�UHJXODU�ZHHNO\�PHHWLQJV�RU�RQO\�PHHW�ZKHQ�WKH�
VWXGHQWV�UHTXHVW�LW�����WKH�H[WHUQDO�OLPLWDWLRQV�RI�WKH�VWXGHQWV��PDQ\�RI�WKH�VWXGHQWV�ZRUN�SDUW�
WLPH�SDUDOOHO� WR� WKHLU� VWXG\��VR� WKH� WLPH� WR�ZRUN�RQ� WKH�SURMHFW� LV�PRUH� OLPLWHG��DQG���� WLPH�
FRQVWUDLQWV�RI�WKH�$*V��WKHUH�DUH�$*V�ZKR�DOVR�ZRUN�LQ�RWKHU�SODFHV��DQG�VRPH�RI�WKHP�KDYH�
SRVLWLRQV�WKDW�OLPLW�WKH�JXLGDQFH�WLPH��7KLV�UHVXOWV�LQ�YDULDELOLW\�LQ�WKH�QDWXUH�RI�WKH�&3�SURFHVV��
DV�RSSRVHG�WR�WKH�&3�FRQWHQW��ZKLFK�LV�LQ�DGGLWLRQ�WR�WKH�LQKHUHQW�XQHYHQQHVV�LQ�WKH�OHYHO�RI�
VXEPLWWHG�&3V��DWWULEXWHG�WR�WKH�VWXGHQW
V�HIIRUWV�DQG�DFDGHPLF�TXDOLWLHV��
�
,Q�DGGLWLRQ�WR�WKH�LQWHJUDWLYH�LPSOHPHQWDWLRQ�RI�HQJLQHHULQJ�FRQFHSWV��D�VXFFHVVIXO�&3�UHTXLUHV��
DPRQJ�RWKHU�WKLQJV�����VWULFW�DGKHUHQFH�WR�D�FRPPRQ�VHW�RI�V\QFKURQL]HG�PLOHVWRQH�VFKHGXOHV��
���SURYLVLRQ�RI�VWDQGDUGL]HG�GRFXPHQWDWLRQ�RQ�WLPH��DQG����VXIILFLHQWO\�GHWDLOHG��TXDOLWDWLYH�DQG�
TXDQWLWDWLYH��YDOLGDWLRQ�DQG�WHVW�UHVXOWV��&RQVLGHULQJ�WKH�FKDOOHQJHV�PHQWLRQHG�DERYH��IXOILOOLQJ�
WKHVH�&3�UHTXLUHPHQWV�UHYHDOV�JDSV�DQG�VKRUWFRPLQJV�DQG�LOOXPLQDWHV�WKH�QHHG�IRU�SURIRXQG�
VWUXFWXUDO� DQG� SHUFHSWXDO� FKDQJH�� %\� DGGUHVVLQJ� WKH� FKDOOHQJHV� DQG� JDSV� IRXQG�� WKH� &3�
SURFHVV�FDQ�DOVR�EH�XVHG�WR�UHGXFH�LQFRQVLVWHQFLHV��ZKLOH�EHWWHU�SUHSDULQJ�VWXGHQWV�IRU�WKHLU�
SURIHVVLRQDO�UROH�LQ�D�FKDQJLQJ�HQYLURQPHQW��
��
6LQJOH�$*�JXLGLQJ�RI�&3V�KDV�EHHQ�SUDFWLFHG�IRU�\HDUV�LQ�RXU�((�GHSDUWPHQW��DV�QRWHG�DERYH��
7KLV�RIWHQ�UHVXOWHG�LQ�DQ�XQHTXDO�OHYHO�DQG�WLPH�VFDOH�LQ�WKH�&3V�VXEPLWWHG��$ERXW�WKUHH�\HDUV�
DJR� ZH� FRQFOXGHG� WKDW� WKH� H[LVWLQJ� &3� SURFHVV� UHTXLUHV� UHVWUXFWXULQJ�� %DVLFDOO\�� WKH� &3�
SURFHVV�KDV�EHHQ�VHSDUDWHG�LQWR�WZR�SDUDOOHO�FKDQQHOV�����&RQWHQW�ZLVH�FKDQQHO��JXLGHG�E\�
WKH�$*��DV�EHIRUH�����3URFHVV�ZLVH�FKDQQHO��ZKLFK�FRQVLVWV�RI�WKH�LQFRUSRUDWLRQ�RI�WZR�VHPLQDU�
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FRXUVHV� WR� WKH�((�FXUULFXOXP�� WKDW�V\QFKURQL]H�DQG�VWDQGDUGL]H� WKH�FRPSRQHQWV�RI� WKH�&3�
SURFHVV���,W�VKRXOG�EH�QRWHG�WKDW�IRU�WKLV�SXUSRVH��D�PHWKRG�SUHYLRXVO\�GHYHORSHG�DQG�XVHG�LQ�
VRIWZDUH�HQJLQHHULQJ�DW�6KHQNDU�&ROOHJH�ZDV�DGRSWHG��EXW�PRGLILHG�WR�DGDSW� LW� WKH�VSHFLILF�
QHHGV��FKDUDFWHULVWLFV��DQG�VNLOOV�RI�WKH�((�SURIHVVLRQ���
�
7KH�SXUSRVH�RI�WKLV�SDSHU�LV����WR�SURYLGH�D�GHVFULSWLRQ�RI�WKH�WZR�FKDQQHO�&3�DQG����WR�SUHVHQW�
DQG�GLVFXVV�WKH�PDLQ�EHQHILWV�RI�WKLV�UHVWUXFWXULQJ��%URDGO\�VSHDNLQJ��WKHVH�EHQHILWV�FRQFHUQ�
WKH�TXDOLW\�RI�WKH�VXEPLWWHG�SURMHFWV��WKH�VNLOOV�DFTXLUHG�E\�WKH�VWXGHQWV�GXULQJ�WKH�&3�VHPLQDUV��
DV�ZHOO�DV�WKHLU�IHHGEDFN�DW�WKH�HQG�RI�WKH�&3�VHPLQDUV��
�
�
SEMINAR’S DESCRIPTION  
�
Overview 
�
6WXGHQWV�SUHSDUH�WKH�&3�DORQJ�WZR�IURQWDO�FRXUVHV��&DSVWRQH�3URMHFW�6HPLQDU����&3�6HPLQDU�
����VSDQQLQJ�D�SHULRG�RI�RQH�VHPHVWHU�� WDXJKW� LQ�WKH�VHFRQG�VHPHVWHU�RI�WKH��UG�\HDU��DQG�
&DSVWRQH�3URMHFW�6HPLQDU����&3�6HPLQDU�����VSDQQLQJ�D�SHULRG�RI�RQH�\HDU��WDXJKW�WKURXJKRXW�
WKH�VWXGHQWV
�IRXUWK�DFDGHPLF�\HDU��%RWK�FRXUVHV�DUH�PDQGDWRU\��7KH�PHHWLQJV�DUH�RQH�HYHU\�
ZHHN�RU�HYHU\�WZR�ZHHNV��GHSHQGLQJ�RQ�WKH�WDVN�WKDW�WKH�VWXGHQWV�PXVW�SUHSDUH��)RU�D�VWXGHQW�
WR�EH�LQFOXGHG�LQ�WKH�&3�6HPLQDU����WKH�VWXGHQW�PXVW�KDYH�FRPSOHWHG�DOO�WKH�UHTXLUHG�SULRU�
FRXUVHV�LQ�WKH�FXUULFXOXP��$�VWXGHQW�FDQ�SDUWLFLSDWH�LQ�&3�6HPLQDU���RQO\�LI�KH�KDV�VXFFHVVIXOO\�
FRPSOHWHG�&3�6HPLQDU����VXFK�WKDW�WKH�\HDU�RI�FRPSOHWLRQ�RI�WKH�&3�6HPLQDU����DQG�KHQFH�
WKH�FRPSOHWLRQ�RI�WKH�&3��LV�WKH�\HDU�RI�FRPSOHWLRQ�RI�((�VWXGLHV��
&3� 6HPLQDUV� �� DQG� �� DUH� FRQGXFWHG� DV� D� IRUP� RI� IDFH�WR�IDFH� OHFWXUHV� DFFRPSDQLHG� E\�
GHPRQVWUDWLRQV��SUHVHQWDWLRQV��EUDLQVWRUPLQJ��DVVLJQPHQWV��DQG�IHHGEDFN��$W�WKH�EHJLQQLQJ�
RI�HDFK�VHPLQDU��WKH�VWXGHQWV�UHFHLYH�D�FRPSOHWH�VFKHGXOH�RI�DOO�IURQWDO�PHHWLQJV��DVVLJQPHQW�
VXEPLVVLRQV��SUHVHQWDWLRQV��DQG�HYHQWV�WKH\�DUH�UHTXLUHG�WR�SDUWLFLSDWH�LQ�GXULQJ�WKH�XSFRPLQJ�
VHPLQDU�SHULRG��,Q�WKLV�ZD\�WKH�VWXGHQWV�FDQ�SODQ�WKHLU�ZRUN�LQ�DGYDQFH���
&3� 6HPLQDU� �� LV� D� IUDPHZRUN� IRU� WKLQNLQJ�� FRQFHLYLQJ�� DQG� SUHVHQWLQJ� LGHDV� IRU� WKH�
GHYHORSPHQW�RI�SURMHFWV��ZKLOH�LQ�&3�6HPLQDU����WKH�VWXGHQWV�GHVLJQ��LPSOHPHQW�DQG�RSHUDWH�
UHDO�ZRUOG�V\VWHPV�DQG�SURGXFWV�IRU�WKH�FDSVWRQH�SURMHFW��7KH�SKDVHV�RI�WKH�&3�6HPLQDU���
FRXUVH�FRPSULVH�RI�����WKH�LGHQWLILFDWLRQ�RI�WKH�VWXGHQWV
�ILHOGV�RI�LQWHUHVW�����WKH�IRUPDWLRQ�RI�
SURMHFW� JURXSV�� ��� WKH� FRQFHSWXDO� LGHDWLRQ� RI� WKH� SURGXFW�� DQG� ��� WKH� PDWFKLQJ� ZLWK� WKH�
DFDGHPLF� JXLGH�� 'XULQJ� &3� 6HPLQDU� ��� WKH� VWXGHQWV� XQGHUJR� WKH� IROORZLQJ� SKDVHV�� ���
XQGHUVWDQGLQJ�FXVWRPHU�QHHGV�DQG�XVH�FDVH�DQG�GHILQLQJ�SURGXFW�UHTXLUHPHQWV�DFFRUGLQJO\��
��� GHVLJQLQJ� WKH� SURGXFW� IURP�KLJK�OHYHO� DUFKLWHFWXUH� GRZQ� WR� GHWDLOHG� WHFKQLFDO� GHVLJQ�� ���
YDOLGDWLRQ�SODQ�SUHSDUDWLRQ�����DOSKD�DQG�EHWD�SURGXFW�YHUVLRQ�LPSOHPHQWDWLRQ�RI�WKH�SURGXFW��
���SUHVHQWDWLRQ�DQG�GHPRQVWUDWLRQ�RI�WKH�SURGXFW�����&ROOHJH�H[KLELWLRQ�RI�WKH�SURMHFW��DQG����
ZULWLQJ�RI�D�SURMHFW�ERRN��DQG�GHIHQGLQJ�WKH�SURMHFW�LQ�IURQW�RI�DQ�DFDGHPLF�MXU\��7KH�VWDJHV�RI�
ERWK�VHPLQDU�FRXUVHV�DUH�UHSUHVHQWHG�LQ�)LJXUH����ZKLFK�VKRZV�WKH�IORZ�RI�WKH�SKDVHV�DV�WKH�
SURMHFW�DGYDQFHV��DV�ZHOO�DV�WKH�RXWFRPHV�RI�HDFK�SKDVH��,Q�DGGLWLRQ�WR�WKH�IRUPDO�VWDJHV��
UHYLHZHG� LQ� WKH� IROORZLQJ�VXE�FKDSWHU��VWXGHQWV� UHFHLYH�VNLOO�GHYHORSPHQW� OHVVRQV��VXFK�DV�
VSHDNLQJ� LQ� IURQW�RI�DQ�DXGLHQFH�DQG� WLPH�PDQDJHPHQW��)XWXUH�YHUVLRQV�RI� WKH�FRXUVH�ZLOO�
LQFOXGH�WHFKQLFDO�ZULWLQJ�OHVVRQV��7KH�DFTXLUHG�VNLOOV��DV�ZHOO�DV�WKH�TXDOLILFDWLRQ�PHWKRGRORJ\��
ZLOO�EH�UHYLHZHG�LQ�D�VHSDUDWH�VXEFKDSWHU��7KH�ODVW�VXEFKDSWHU�ZLOO� UHYLHZ�WKH�RXWFRPHV�RI�
WKHVH�FRXUVHV�LQ�WKH�ODVW�WZR�\HDUV��
�
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)LJXUH�����3KDVHV�RI�WKH�&3�6HPLQDU���DQG���FRXUVHV�DQG�WKH�RXWFRPH�RI�HDFK�SKDVH��
)56 )XQFWLRQDO�5HTXLUHPHQWV�6SHFLILFDWLRQ��6'' 6\VWHP�'HVLJQ�'RFXPHQW��

�
 
Explanation of the CP Seminars’ phases �
�
,Q�JHQHUDO��DV�PHQWLRQHG�DERYH��WKH�&3�6HPLQDU�FRXUVHV�IROORZ�WKH�FRQFHSWXDO�IUDPHZRUN�RI�
WKH�&',2�V\OODEXV�����)URP�WKLV�SHUVSHFWLYH��WKH�SKDVHV�RI�WKH�FRXUVHV�DUH�UHYLHZHG�LQ�GHWDLO�
EHORZ���

7KH�SKDVHV�RI�WKH�&3�6HPLQDU���FRXUVH�DUH��

���8QGHUVWDQG�WKH�FRPSOH[LW\�RI�&3��,Q�WKLV�LQLWLDO�SKDVH��WKH�VWXGHQWV�JR�WKURXJK�WKH�SURFHVV�
RI�LGHQWLI\LQJ�D�ILHOG�LQ�ZKLFK�WKH\�ZDQW�WR�JHW�LQYROYHG�DQG�VSHFLDOL]H�LQ�WKHLU�&3��

���)RUP�JURXSV�IRU�WKH�SURMHFW��7KLV�VWHS�LV�FULWLFDO�WR�XQGHUVWDQGLQJ�WKH�FRQQHFWLRQV�EHWZHHQ�
WHDP�PHPEHUV�DQG�WKH�SURMHFW��WKH�GLYLVLRQ�RI�UHVSRQVLELOLWLHV��WKH�VWUHQJWK�RI�HDFK�VWXGHQW��
DQG�WKH�FRPPRQ�GHQRPLQDWRUV�DPRQJ�SURMHFW�SDUWLFLSDQWV��$W�WKLV�VWDJH��VWXGHQWV�VWUHQJWKHQ�
WKHLU�XQGHUVWDQGLQJ�RI�WHDPZRUN��$W�WKH�HQG�RI�WKLV�SHULRG��VWXGHQWV�DUH�HQFRXUDJHG�WR�ZRUN�
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LQ�SDLUV��+RZHYHU��ZH�DOORZ� IHZ�VWXGHQWV� WR�ZRUN�DORQH�RQ� WKH�SURMHFW��EHLQJ�DZDUH�RI� WKH�
�,QGLYLGXDO�&RQWULEXWRU��W\SH��UHFRJQL]HG�E\�,QWHO�FRUSRUDWLRQ�DV�W\SHV�ZKLFK�ZRUN�EHVW�DORQH� 
�
���,GHDWLRQ�DQG�WRSLF�DSSURYDO��$W�WKLV�VWDJH��WKH�VWXGHQWV�JR�WKURXJK�D�SURFHVV�RI�LGHDWLRQ�DQG�
LQLWLDO� UHVHDUFK�WR� IRUPXODWH�DQ� LGHD�EDVHG�RQ�WKH�FKRVHQ�ILHOG��7KH�VWXGHQWV�SUDFWLFH�VNLOOV�
VXFK�DV�DVNLQJ�TXHVWLRQV��UHVHDUFK�VNLOOV��XQGHUVWDQGLQJ�RWKHU�ZRUOGO\�DUHDV�VXFK�DV�WKH�VRFLDO��
HFRQRPLF��DQG�HFRORJLFDO�DVSHFWV�RI�D�SURGXFW��7KH\�OHDUQ�WR�LGHQWLI\�D�SUREOHP�DQG�WKLQN�RI�
DQ�HIIHFWLYH�ZD\�WR�PHHW�WKH�FKDOOHQJH�WKURXJK�WKH�GHYHORSPHQW�RI�DQ�HQJLQHHULQJ�SURGXFW�
WKDW�LQFOXGHV�HOHFWULFDO�DQG�HOHFWURQLF�FRPSRQHQWV��7KH�LGHD�IRU�D�FDSVWRQH�SURMHFW�PXVW�PHHW�
WKH�FULWHULD�HVWDEOLVKHG�E\�WKH�GHSDUWPHQW�IRU�D�FDSVWRQH�SURMHFW�IRU�((�FDUHHU��7KH�VWXGHQWV�
ZLOO�IRFXV�RQ�ILQGLQJ�DQG�VHOHFWLQJ�D�VXLWDEOH�FDSVWRQH�SURMHFW��DFFRUGLQJ�WR�WKH�IROORZLQJ�FULWHULD��
D��7KH�SURMHFW�UHTXLUHV�WHFKQRORJLFDO�UHVHDUFK�WR�ILQG�D�VROXWLRQ�WR�D�GHILQHG�SUREOHP��E��7KH�
SURMHFW� UHTXLUHV� DQ� HQJLQHHULQJ� VFRSH� DQG� FRPSOH[LW\� RI� UHVHDUFK� ZRUN�� FKDUDFWHUL]DWLRQ��
GHVLJQ��LPSOHPHQWDWLRQ��RSHUDWLRQ��DQG�VLJQLILFDQW�DFDGHPLF�DQG�WHFKQLFDO�ZULWLQJ���
�
���0DWFKLQJ�DQ�DFDGHPLF�JXLGH��,Q�WKLV�SKDVH��WKH�VWXGHQWV�UHFHLYH�DQ�DFDGHPLF�JXLGH�IRU�WKH�
SURMHFW�DQG�EHJLQ�WR�IRUPXODWH�DQ�DSSOLHG�VROXWLRQ��7KH�VWXGHQWV�OHDUQ�KRZ�WR�ZULWH�D�FDSVWRQH�
SURMHFW�SURSRVDO��IHDWXUHV�RI�VFLHQWLILF�ZULWLQJ��WLPH�PDQDJHPHQW��DQG�PDQDJHPHQW�VNLOOV��$W�
WKH�HQG�RI� WKH�&3�VHPLQDU���� WKH�VWXGHQWV� UHFHLYH�D� IRXQGDWLRQ� IRU� WKH�QH[W�SKDVHV�RI� WKH�
SURMHFW�WKDW�ZLOO�EH�UHIOHFWHG�LQ�WKH�&3�VHPLQDU����
� 
$IWHU�WKH�SURMHFW�WHDPV�KDYH�FKRVHQ�DQG�GHILQHG�D�WRSLF�IRU�WKHLU�SURMHFWV�GXULQJ�&3�6HPLQDU�
��DQG�KDYLQJ�ZULWWHQ�WKHLU�SURMHFW�SURSRVDO�GRFXPHQW��WKH�VWXGHQWV�EHJLQ�WKH�SURFHVV�SKDVHV�
RI�GHVLJQ��LPSOHPHQWDWLRQ��DQG�RSHUDWLRQ��LQ�WKH�RUGHU�LQGLFDWHG��7KHVH�DUH�FRQGXFWHG�GXULQJ�
&3�6HPLQDU���DQG�DUH�DFFRPSDQLHG�E\�D�VHULHV�RI� WHFKQLFDO�GRFXPHQWV� WKDW�DUH�VLPLODU� WR�
WKRVH�XVHG�LQ�WKH�LQGXVWU\��

7KH�SKDVHV�RI�WKH�&3�6HPLQDU���FRXUVH�DUH��

���'HILQLWLRQ�RI� IXQFWLRQDO� UHTXLUHPHQWV�� LQ� WKLV�SKDVH�� WKH�VWXGHQW�PXVW�JR�GHHSHU� LQWR�KLV�
JHQHUDO�SURMHFW�SURSRVDO�DQG�WKLQN�DERXW�WKH�GHWDLOHG�FKDUDFWHULVWLFV�RI�WKH�SURMHFW��WKDW�LV��WKH�
SURGXFW�� 7KLV� FDQQRW� EH� GRQH� ZLWKRXW� D� GHHS� XQGHUVWDQGLQJ� RI� WKH� SUREOHP�� QHHG�� DQG�
FKDOOHQJH�WKDW�WKH�SURMHFW�LV�GHVLJQHG�WR�VROYH��$GGLWLRQDOO\��VWXGHQWV�PXVW�GHILQH�WKH�W\SLFDO�
XVHU�ZKR�ZLOO�XVH�WKHLU�SURGXFW�DQG�RXWOLQH�SRVVLEOH�XVHU�VFHQDULRV��2QFH�WKH�VWXGHQW�KDV�WKH�
XVH�FDVH�VFHQDULRV��KH�FDQ�GHULYH�D�OLVW�RI�IXQFWLRQDO�UHTXLUHPHQWV��$�FRPPRQ�PLVWDNH�LV�WR�
FRQIXVH�WKH�IXQFWLRQDO�UHTXLUHPHQWV�ZLWK�WKH�WHFKQLFDO�LPSOHPHQWDWLRQ��7KHUHIRUH��VWXGHQWV�DUH�
DGYLVHG�QRW� WR�JR� LQWR� WHFKQLFDO�GHWDLOV��EXW� WR�VWLFN� WR� WKH� IXQFWLRQDO� UHTXLUHPHQWV� IURP�WKH�
SRLQW�RI�YLHZ�RI�WKH�W\SLFDO�XVHU��7KLV�HQWLUH�SURFHVV�LV�VXEPLWWHG�DV�D�)XQFWLRQDO�5HTXLUHPHQWV�
6SHFLILFDWLRQ� �)56�� GRFXPHQW� DQG� PXVW� EH� DSSURYHG� E\� WKH� $*� RI� WKH� UHVSHFWLYH�
SURMHFW��$GGLWLRQDOO\��WKH�WHDPV�SUHSDUH�D�3RZHU3RLQW�SUHVHQWDWLRQ�FRQWDLQLQJ�WKH�KLJKOLJKWV�RI�
WKH�)56�GRFXPHQW�DQG�SUHVHQW�LW�WR�WKH�FODVV�LQ�D�WHQ�PLQXWH�WLPH�VORW��([WUD�WLPH�LV�DOORFDWHG�
WR�HDFK�JURXS�IRU�TXHVWLRQV�DQG�DQVZHUV�IURP�WKH�DXGLHQFH��DV�ZHOO�DV�FRQVWUXFWLYH�IHHGEDFN�
IURP�WKH�FRXUVH�LQVWUXFWRUV��7KLV�FRQFOXGHV�WKH��&RQFHLYH��SDUW�RI�WKH�&',2�VWDJH��7KH�QH[W�
VWDJH�RI�&',2�LV�WKH��'HVLJQ��VWDJH�DQG�FRQVLVWV�RI�WZR�SKDVHV��WKH�GHVLJQ�RI�WKH�KDUGZDUH�
DQG�VRIWZDUH�DUFKLWHFWXUH��DQG�WKH�GHYHORSPHQW�RI�D�GHWDLOHG�YDOLGDWLRQ�SODQ�WR�WHVW�WKH�TXDOLW\�
RI�WKH�GHVLJQ��
�
���7KH�GHVLJQ�RI� WKH�KDUGZDUH�DQG�VRIWZDUH�DUFKLWHFWXUH��7KH� ILUVW�VWHS� LV� WKH�GHVLJQ� LWVHOI��
ZKLFK�LV�VXEPLWWHG�LQ�WKH�6\VWHP�'HVLJQ�'RFXPHQW��6''���7KH�GHVLJQ�FRQVLVWV�RI�GHILQLQJ�WKH�
DUFKLWHFWXUH�RI�WKH�V\VWHP��ZKLFK�LV�D�GHILQLWLRQ�RI�WKH�VXEV\VWHPV��PRGXOHV���WKHLU�IXQFWLRQDOLW\��
DQG�WKH�GDWD�DQG�FRQWURO�VLJQDOV�WKDW�IORZ�EHWZHHQ�WKHP��1RWH�WKDW�WKH�DUFKLWHFWXUH�GLDJUDP�
VKRXOG� QRW� LQFOXGH� LPSOHPHQWDWLRQ� GHWDLOV�� EXW� UDWKHU� IRFXV� RQ� WKH� IXQFWLRQDO� UROH� RI� HDFK�
PRGXOH��,Q�FRQMXQFWLRQ�ZLWK�WKLV��VWXGHQWV�PXVW�GHVFULEH�D�GHWDLOHG�VHTXHQFH�RI�HYHQWV�WKDW�
WKH�V\VWHP�KDQGOHV��VSHFLI\LQJ�WKH�SDUWLWLRQ�ZLWK�UHVSHFW�WR�PRGXOHV��7KH�QH[W�VWHS�LV�WR�GHILQH�
WKH�VWUXFWXUH�RI� WKH�GDWDEDVH� WKDW� WKH�VRIWZDUH�ZLOO�XVH��7KLV� LV�PDLQO\�D�GHVFULSWLRQ�RI� WKH�
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FRQWHQWV�RI�WKH�GDWDEDVH�WDEOH�DQG�WKH�UHODWLRQVKLSV�EHWZHHQ�WKHP��7KH�PDLQ�DQG�DUJXDEO\�
WKH� PRVW� LPSRUWDQW� SDUW� RI� WKH� 6''� LV� WKH� GHWDLOHG� GHVLJQ� VHFWLRQ�� 8QOLNH� WKH� V\VWHP�
DUFKLWHFWXUH� GRFXPHQW�� WKLV� GRFXPHQW� VKRXOG� FRQWDLQ� D� GHWDLOHG� GHVFULSWLRQ� RI� WKH� DFWXDO�
FRPSRQHQWV��ZKLFK�SURYLGHV�HQRXJK�LQIRUPDWLRQ�IRU�5	'�HQJLQHHUV�WR� LPSOHPHQW�DW�D� ODWHU�
VWDJH��/DVW�EXW�QRW� OHDVW� LV� WKH�*UDSKLFDO�8VHU� ,QWHUIDFH� �*8,��VXEVHFWLRQ��0RVW�RI� WRGD\
V�
SURMHFWV�LQYROYH�VRPH�IRUP�RI�GDWD�FROOHFWLRQ�IURP�V\VWHP�KDUGZDUH�XVLQJ�D�PRELOH�DSS��7KH�
DSSOLFDWLRQ�RIWHQ�SURFHVVHV�WKH�GDWD�DQG�SUHVHQWV�LW�WR�WKH�XVHU�LQ�JUDSKLFDO�IRUP��7KHUHIRUH��
WKH� SUHVHQWDWLRQ� RI� WKH� PRELOH� DSSOLFDWLRQ� VFUHHQV� LV� HVVHQWLDO� IRU� D� FRPSUHKHQVLYH�
XQGHUVWDQGLQJ�RI�WKH�SURMHFW�V\VWHP�DV�D�ZKROH��
�
���2QFH�WKH�V\VWHP�LV�ZHOO�GHILQHG�DQG�GHVLJQHG�LQ�GHWDLO��WKH�VWXGHQWV�PXVW�ZULWH�D�IXQFWLRQDO�
YDOLGDWLRQ� WHVW� SODQ� WR� HQVXUH� WKDW� WKHLU� GHVLJQ�ZRUNV� LQ� IXOO� FRPSOLDQFH�ZLWK� WKH� IXQFWLRQDO�
UHTXLUHPHQWV�GHILQHG�LQ�WKH�)56�GRFXPHQW��,Q�DGGLWLRQ��DQ�HQJLQHHULQJ�YDOLGDWLRQ�VKRXOG�DOVR�
EH�SODQQHG�WR�YHULI\�WKH�RSHUDWLRQDO�OLPLWDWLRQV�RI�WKH�V\VWHP��7KH�WHDFKLQJ�RI�WKH�YDOLGDWLRQ�
PHWKRGRORJ\�LV�FDUULHG�RXW�E\�DQ�LQGXVWU\�H[SHUW��ZKR�DOVR�DGYLVHV�WKH�WHDPV�DV�WKH\�SURJUHVV�
WKURXJK� WKH� SUHSDUDWLRQ� RI� WKH� YDOLGDWLRQ� WHVW� SODQ�� $IWHU� UHFHLYLQJ� WKH� EDVLF� YDOLGDWLRQ�
PHWKRGRORJ\� IURP�WKH�H[SHUW�� WKH�VWXGHQWV�PXVW�SUHSDUH�D�PLQL�SODQ� IRU�SHHU� UHYLHZ��7KH\�
SUHVHQW�LW�WR�WKH�FODVV�DQG�WR�WKH�H[SHUW��WR�UHFHLYH�FRQVWUXFWLYH�IHHGEDFN�DQG�FRPPHQWV�RQ�
WKHLU�SODQ��7KLV� IHHGEDFN� LV�KHOSIXO� WR�ERWK� WKH� UHYLHZHG� WHDPV�DQG� WKH� OLVWHQHUV� WHDPV�� LQ�
UHILQLQJ�WKHLU�WHVW�SODQ�IRU�WKH�ILQDO�YDOLGDWLRQ�PHHWLQJ��$W�WKH�ILQDO�YDOLGDWLRQ�PHHWLQJ��HDFK�WHDP�
SUHVHQWV�WKH�FRPSOHWHG�WHVW�SODQ�WR�D�MXU\�RI�((�GHSDUWPHQW�DFDGHPLF�VWDII��,W�VKRXOG�EH�QRWHG�
WKDW� WKH� ILQDO� YDOLGDWLRQ� WHVWV� SUHVHQWHG� WR� WKH� MXU\� GR� QRW� QHFHVVDULO\� KDYH� WR� EH� IXOO\�
LPSOHPHQWHG�DW�WKDW�VWDJH��EXW�UDWKHU�VKRZ�WKH�LQIUDVWUXFWXUH�WR�WHVW�DQG�YDOLGDWH�WKH�V\VWHP��
7KH�FRPSOHWH�WHVW�SODQ�PXVW�EH�IXOO\�LPSOHPHQWHG�E\�WKH�WLPH�RI�WKH�SUHVHQWDWLRQ�DQG�WKH�GHPR�
VWDJH��ZKLFK�ZLOO�EH�DW�D�VWDJH�FORVH�WR�WKH�GHOLYHU\�RI� WKH�&3��7KH�ILQDO�YDOLGDWLRQ�PHHWLQJ�
ILQLVKHV�WKH��'HVLJQ��VWDJH��DQG�WKH�WHDPV�DUH�QRZ�UHDG\�WR�PRYH�RQ�WR�WKH��,PSOHPHQW��VWDJH���
 
7KH��,PSOHPHQW��VWDJH��LQ�DFFRUGDQFH�ZLWK�&',2�SURFHVV��LV�PDGH�XS�RI�WZR�SKDVHV��$OSKD�
3KDVH�DQG�%HWD�3KDVH��
�
���7KH�$OSKD�3KDVH��,W�LV�DQ�LPSOHPHQWDWLRQ�DQG�WHVWLQJ�RI�VHYHUDO�SURGXFW�VSHFLILF�IHDWXUHV��
PDLQO\�WKRVH�WKDW�FDUU\�D�ULVN�WR�WKH�VXFFHVV�RI�WKH�SURGXFW��WU\LQJ�WR�DGKHUH�WR�LQGXVWU\�VWDQGDUG�
QRPHQFODWXUH�� )RU� H[DPSOH�� LQ� D� JUHHQKRXVH� SURMHFW�� WKH� VWXGHQWV� ZDQWHG� WR� XVH� D� OLJKW�
JDWKHULQJ�RSWLFDO�V\VWHP��ZKLFK�ZDV�VXSSRVHG�WR�FKDQQHO�VXQOLJKW� IURP�WKH�RXWVLGH� LQWR�DQ�
LQGRRU� FKDPEHU�� ZKHUH� WKH� SODQWV�ZHUH� ORFDWHG�� 7KH� RSWLFDO� V\VWHP�ZDV� FRPSOLFDWHG� DQG�
EH\RQG�WKH�VFRSH�RI� WKH�VWXGHQWV
�SULRU�NQRZOHGJH��7KLV�IHDWXUH� LV�D�FODVVLF�ULVN�IDFWRU�DQG�
VKRXOG� EH� LPSOHPHQWHG� DQG� WHVWHG� DW� DQ� HDUO\� DOSKD� SKDVH�� EHIRUH� RWKHU� OHVV� GHPDQGLQJ�
IHDWXUHV��7KH�DOSKD�LPSOHPHQWDWLRQ�LV�DFFRPSDQLHG�E\�D�GRFXPHQW�WKDW�GHVFULEHV�WKH�IHDWXUHV�
WKDW�DUH�LPSOHPHQWHG�DQG�WHVWHG�DW�WKLV�SKDVH��
�
���7KH�IROORZLQJ�VWDJH�LV�WKH�%HWD�SKDVH��7KLV�SKDVH�FRQWDLQV�PRVW�RI�WKH�IHDWXUHV��PDNLQJ�LW�
D�XVDEOH�SURGXFW�IRU�SRWHQWLDO�XVHUV��8QOLNH�LQ�WKH�LQGXVWU\��ZKHUH�EHWD�WHVWLQJ�LV�FDUULHG�RXW�E\�
H[WHUQDO�XVHUV��WKH�VWXGHQWV
�EHWD�SKDVH�LV�DQ�LQWHUQDO�SKDVH��6LQFH�WKH�VWXGHQWV�RQO\�KDYH�D�
VLQJOH�SURWRW\SH�RI�WKH�SURGXFW��WKH\�FDQQRW�GLVWULEXWH�LW�WR�H[WHUQDO�XVHUV�IRU�HYDOXDWLRQ��$W�EHVW��
WKH\�FDQ�WHVW�LW�DPRQJ�D�OLPLWHG�FLUFOH�RI�IULHQGV�DQG�IDPLO\��,Q�WKLV�SKDVH��WKH�SURGXFW��FDSVWRQH�
SURMHFW��LV�PDWXUH�HQRXJK�WR�EH�UHDG\�IRU�WKH�ILQDO�GHPRQVWUDWLRQ��ZKLFK�WDNHV�SODFH�DW�WKH�HQG�
RI�WKH�DFDGHPLF�\HDU���
�
7KH�ODVW�SKDVH�RI�WKH�&3�6HPLQDUV��DQG�DFFRUGLQJ�WR�WKH�&',2�IUDPHZRUN��LV�WKH�³2SHUDWH´�
SKDVH��ZKLFK�LQFOXGHV�WKH�ILQDO�GHPRQVWUDWLRQ�RI�WKH�&3��DQG�WKH�VXEPLVVLRQ�RI�WKH�&3�ERRN�
WKDW�FXOPLQDWHV�LQ�WKH�GHIHQVH�RI�WKH�HQWLUH�SURMHFW��
�
���,Q�WKLV�GHPR�SKDVH��WKH�WHDPV�SUHSDUH�D�ILIWHHQ�PLQXWH�3RZHU3RLQW�SUHVHQWDWLRQ��IROORZHG�
E\�D�SK\VLFDO�GHPRQVWUDWLRQ�RI� WKH� IXOO� IXQFWLRQDOLW\�RI� WKH�SURGXFW��7KLV�SUHVHQWDWLRQ� WDNHV�
SODFH� LQ� IURQW� RI� D� ODUJH� IRUXP� RI� �UG� \HDU� VWXGHQWV�� 6KHQNDU� &ROOHJH� DFDGHPLF� VWDII� DQG�
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LQGXVWU\�H[SHUWV��)URP�WKH�GHPR�SRGLXP��WKH�QRZ�IXOO\�IXQFWLRQDO�SURGXFWV�DUH�WUDQVIHUUHG�WR�
DQ�DQQXDO�VKRZFDVH�RI�FDSVWRQH�SURMHFWV�KRVWHG�E\�WKH�FROOHJH�IRU�DOO�FDPSXV�GHSDUWPHQWV�
DQG�JXHVWV�IURP�LQGXVWU\��IDPLO\�PHPEHUV��DQG�PRUH��7KH�H[KLELWLRQ�LV�RSHQ�IRU�WZR�ZHHNV��
DQG� YLVLWRUV� IURP� RWKHU� GHSDUWPHQWV�� DV�ZHOO� DV� IURP� RXWVLGH� WKH� XQLYHUVLW\�� DUH�ZHOFRPH��
3URMHFWV�DUH�SKRWRJUDSKHG�DQG�IHDWXUHG�RQ�WKH�6KHQNDU�&ROOHJH�ZHEVLWH��
 
���7KH�DOPRVW�ILQDO�VWHS�LV�WKH�ZULWLQJ�RI�D�&3�ERRN�DQG�WKH�SUHSDUDWLRQ�IRU�WKH�PRVW�FUXFLDO�
SKDVH��WKH�GHIHQVH�RI�WKH�SURMHFW��7KH�&3�ERRN�LV�D�FRPSUHKHQVLYH�WHFKQLFDO�GHVFULSWLRQ�RI�
WKH�HQWLUH�FRQFHSWLRQ��GHVLJQ�� LPSOHPHQWDWLRQ��YDOLGDWLRQ��FROOHFWLRQ�DQG�DQDO\VLV�RI� UHVXOWV��
DQG�RSHUDWLRQ�RI�WKH�SURGXFW��7KH�&3�ERRN�WHPSODWH�FRPSULVHV�DOO�WKH�GRFXPHQWV�SUHVHQWHG�
GXULQJ� WKH�&3�VHPLQDUV�DQG� LWV� IUDPHZRUN�DOORZV� WKH�FRQWLQXDWLRQ�RI� WKH�SURMHFW�DW�D�PRUH�
DGYDQFHG�OHYHO��2QFH�WKH�&3�ERRN�LV�DSSURYHG�E\�WKH�$*��LW�LV�VHQW�WR�WKH�((�DFDGHPLF�VWDII�
�WKH� MXU\��DERXW�D�PRQWK� LQ�DGYDQFH� IRU� WKHP�WR� UHDG�DQG�FRPPHQW�RQ�� ,Q� WKH�&3�GHIHQVH�
SKDVH�RI�WKH�SURMHFW��HDFK�WHDP�SUHVHQWV�D����PLQXWH�UHYLHZ�RI�WKH�SURMHFW�WR�WKH�MXU\��DV�LW�LV�
SUHVHQWHG�LQ�WKH�&3�ERRN��7KLV�LV�WKH�WLPH�WR�DVN�TXHVWLRQV��EDVHG�RQ�WKH�FRPPHQWV�WKH�MXU\�
PDGH�WR�JHW�SUHSDUHG�IRU�WKLV�ODVW�SKDVH��
�
7KH�VHPLQDU�FRXUVH�JUDGHV�DUH�QRW�QXPHULFDO�OLNH�PRVW�DFDGHPLF�FRXUVHV��EXW�D�ELQDU\�IRUP�
RI� �3DUWLFLSDWHG�1RW� SDUWLFLSDWHG��� 7R� SDVV� WKH� FRXUVH�� VWXGHQWV� PXVW� KDYH� DW� OHDVW� ����
DWWHQGDQFH��VXEPLW� WKH�GRFXPHQWV�DSSURYHG�E\�WKHLU� UHVSHFWLYH�$*�LQ� WKH�GHWHUPLQHG�WLPH�
SHULRG��DQG�SUHVHQW�WKHLU�SURJUHVV�LQ�WKH�&3�LQ�FODVV��DV�GHWHUPLQHG�LQ�WKH�GLIIHUHQW�IDFHV�RI�
WKH�FRXUVHV��7KHUH�DUH�SHQDOWLHV�IRU�ODWH�VXEPLVVLRQ��DQG�WKHVH�DUH�H[SUHVVHG�LQ�WKH�ILQDO�JUDGH�
RI�WKH�&3��
�
 
Acquired Skills� 
�
'XULQJ� WKH� FRXUVHV�� WKH� VWXGHQWV� LPSURYH� VNLOOV� WKDW� ZHUH� SUHOLPLQDULO\� DFTXLUHG� LQ� WKH�
�(OHFWURQLF�3URGXFW�'HYHORSPHQW��FRXUVH��UHYLHZHG�LQ�D�GRFXPHQW�DW�&',2������*DO��)XUPDQ��
	�:HLVVPDQ���������7KH�PDLQ�VNLOOV�GHYHORSHG�LQ�&3�6HPLQDU���DQG���DUH��SUHVHQWDWLRQ�VNLOO��
LQ� IURQW� RI� D� OLYH� DXGLHQFH�� �WHDPZRUN��� �WDVN� PDQDJHPHQW�� DQG� �WLPH� PDQDJHPHQW���
3UHVHQWDWLRQ�VNLOOV�DUH�SUDFWLFHG�SHULRGLFDOO\��DV�VWXGHQWV�PXVW�SUHVHQW�VRPH�RI�WKH�PLOHVWRQH�
PDWHULDOV�PHQWLRQHG�LQ�WKH��([SODQDWLRQ�RI�WKH�&3�6HPLQDUV¶�SKDVHV��VXE�FKDSWHU��$OVR��LQ�D�
OHVVRQ�FDOOHG��7DON�OLNH�7('���HDFK�VWXGHQW�LV�DVNHG�WR�SUHSDUH�D�RQH�PLQXWH�VSHHFK�RQ�DQ\�
VXEMHFW�DQG�SUHVHQW�LQ�IURQW�RI�WKH�FODVV��OLNH�DQ��(OHYDWRU�3LWFK���7HDPZRUN�VNLOOV�KDYH�QRW�\HW�
EHHQ�IRUPDOO\�WUDLQHG��EXW�LV�ZHOO�SUDFWLFHG�WKURXJKRXW�WKH�\HDU��DV�VWXGHQWV�PXVW�GLYLGH�WKH�
UHVSRQVLELOLW\� RI� WKH� H[WHQVLYH� ZRUNORDG� DPRQJ� WHDP� PHPEHUV� LQ� RUGHU� WR� PDQDJH� WKH�
FRPSOHWLRQ� RI� WKH� SURMHFW�� 7LPH� PDQDJHPHQW� DQG� WDVN� PDQDJHPHQW� VNLOOV� DUH� QDWXUDOO\�
HQKDQFHG�E\�WKH�FRXUVH�VWUXFWXUH��ZKLFK�IRUFHV�WKH�VWXGHQWV�WR�VXEPLW�GRFXPHQWV�DQG�GHYHORS�
WKHLU�SURMHFW� LQ�ZHOO�GHILQHG� WLPH�VORWV��$GGLWLRQDO�VNLOOV��VXFK�DV� LQGHSHQGHQW� UHVHDUFK��DUH�
HQKDQFHG�E\� WKH�QDWXUH�RI� WKH�SURMHFW�ZRUN�DQG� UHVHDUFK��ZKLFK�FRQWDLQV�VRPH� LQQRYDWLYH�
DUHDV��LQ�ZKLFK�HYHQ�WKH�$*V�PD\�KDYH�OLPLWHG�NQRZOHGJH��/DVW�EXW�QRW�OHDVW�DUH�WKH�WHFKQLFDO�
DQG�VFLHQWLILF�ZULWLQJ�VNLOOV��ZKLFK�DUH�SUDFWLFHG�WR�D�FHUWDLQ�H[WHQW��$�WHFKQLFDO�DQG�VFLHQWLILF�
ZULWLQJ�IURQWDO�ZRUNVKRS�ZLOO�EH�DGGHG�WR�IXWXUH�FRXUVHV�LQ�WKH�FRPLQJ�\HDUV���
�
 
Outcomes  
�
7KLV�LQQRYDWLYH�IUDPHZRUN�RI�WKH�FDSVWRQH�SURMHFW�SURFHVV�LQ�RXU�((�GHSDUWPHQW�KDV�UHVXOWHG�
LQ� WKUHH� QRWDEOH� LPSURYHPHQWV�� FRPSDUHG� WR� WKH� \HDUV� SULRU� WR� WKH� FKDQJH�� 7KHVH�
LPSURYHPHQWV�DUH�KHUHE\�UHYLHZHG��

7KH�ILUVW�LPSURYHPHQW�UHIHUV�WR�DQ�LPSURYHG�OHYHO�RI�GHVLJQ��LPSOHPHQWDWLRQ��DQG�LQWHJUDWLRQ�
RI�KDUGZDUH�VRIWZDUH�PHFKDQLFV��7KLV�UHVXOWV�IURP�WKH�SRVLWLYH�HIIHFW�RI�WKH�VHPLQDUV��EXW�LW�LV�
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DOVR�GXH�WR�WKH�FXPXODWLYH�HIIHFW�RI� WKUHH�SUH�&3�FRXUVHV�WKDW�ZHUH�DGGHG�LQ�UHFHQW�\HDUV��
�$UGXLQR�:RUNVKRS�� FRXUVH�� �5DVSEHUU\� 3LH�:RUNVKRS�� FRXUVH�� DQG� �7HFKQRORJ\� 3URGXFW�
'HYHORSPHQW��FRXUVH��ZKLFK�ZDV�UHYLHZHG�LQ�D�&',2�������,W�LV�QHFHVVDU\�WR�QRWH�WKDW�DOO�WKH�
FRPSRQHQWV�RI�WKH�&3�DUH�GHYHORSHG�E\�WKH�VWXGHQWV�RI�WKH�&3�WHDP��7ZR�H[DPSOHV�RI�WKH�
HOHYDWHG�OHYHO�RI�GHVLJQ��LPSOHPHQWDWLRQ�DQG�LQWHJUDWLRQ�RI�KDUGZDUH�VRIWZDUH�PHFKDQLFV�DUH�
VKRZQ�LQ�)LJXUHV���DQG����

)LJXUH� �� VKRZV� D� FRPSOH[� V\VWHP� FRPSRVHG� RI� D� SKRWRJUDSKLF� FDPHUD�� FRQQHFWHG� WR� D�
PDFKLQH�OHDUQLQJ�DOJRULWKP�EDVHG�RQ�DUWLILFLDO�LQWHOOLJHQFH��$,��DQG�D�PHFKDQLFDO�SURGXFW�WKDW�
DFWV�XQGHU�WKH�$,�WULJJHU��ZKLFK�ZDV�SODFHG�LQ�WKH�HOHSKDQW�VHFWLRQ�LQ�WKH�6DIDUL�=RR�LQ�5DPDW�
*DQ��,VUDHO��7KH�V\VWHP�XVHV�PDFKLQH�OHDUQLQJ�DOJRULWKPV�WR�LGHQWLI\�WKH�GLIIHUHQW�HOHSKDQWV�
LQ�WKH�JDUGHQ�DQG�PRQLWRU�WKHLU�VRFLDO�EHKDYLRU��7KLV�EHKDYLRU�LV�VHQW�E\�:L�)L�WR�D�QHWZRUN�
GULYH�IRU�LQYHVWLJDWLRQ�DQG�IROORZ�XS��:KHQ�DQ�HOHSKDQW�WRXFKHV�D�YLUWXDO�EXWWRQ�ORFDWHG�DW�WKH�
HGJH�RI�WKH�JDUGHQ��VRPH�IUXLW�LV�WKURZQ�DW�LW�DV�D�UHZDUG��IURP�D�QHDUE\�PHFKDQLFDO�GHYLFH��

)LJXUH��� VKRZV�DQ� LQWHJUDWHG� IDOO� SUHYHQWLRQ� V\VWHP�RQ�D� FRQVWUXFWLRQ� VLWH��7KH�V\VWHP� LV�
FRPSULVHG�RI�D�KHOPHW��DQ�,Q�6LWH�&RPSXWLQJ�8QLW��,6&8��DQG�D�PRELOH�DSSOLFDWLRQ��7KH�KHOPHW�
DOHUWV�WKH�ZRUNHU�WR�QHDUE\�KD]DUGV��7KH�,6&8V�DUH�SODFHG�LQ�SRWHQWLDO�IDOOLQJ�DUHDV�DQG�VHQG�
DOHUWV�WR�DOO�QHDUE\�ZRUNHUV��7KH�PRELOH�DSSOLFDWLRQ�FRQFHQWUDWHV�DOO�WKH�GDWD�RI�WKH�VLWH�ZRUNHUV�
LQ�D�PDS�RI�KD]DUGV�LQ�UHDO�WLPH��XVHG�E\�WKH�DGPLQLVWUDWRU�RI�WKH�VLWH��

$�VHFRQG�DUHD�RI�LPSURYHPHQW�FRQFHUQHG�WKH�PHUH�IDFW�WKDW�DOO�SURMHFWV�DGKHUHG�WR�D�
FRPPRQ�WLPHWDEOH�DQG�ZHUH�VXEPLWWHG�RQ�WLPH��

)LQDOO\��D�WKLUG�LPSURYHPHQW�UHIHUUHG�WR�D�PRUH�XQLIRUP�DFDGHPLF�TXDOLW\�RI�WKH�SURMHFWV��7KLV�
LV� PDLQO\� GXH� WR� WKH� VWULFW� PLOHVWRQH� VFKHGXOH�� ZKLFK� IRUFHG� ERWK� VWXGHQWV� DQG� WKHLU� V� WR�
V\QFKURQL]H�DQG�VXEPLW�WKH�UHVSHFWLYH�VWDQGDUGL]HG�GRFXPHQWDWLRQ��DV�LOOXVWUDWHG�LQ�)LJXUH����
,Q�WKLV�ZD\��WKH�LQKHUHQW�YDULDWLRQ�EHWZHHQ�$*�DSSURDFKHV�LV�HDVHG�VOLJKWO\� 
 
 

 �
���������������������������D�� � � ��������������� E�� � � �

)LJXUH�����(OH3URMH�±�(OHSKDQW�PRQLWRULQJ�V\VWHP. )LJXUH��D���6\VWHP�FRPSRQHQWV�
GHSOR\PHQW. )LJXUH��E���0HFKDQLFDO�IUXLW�UHZDUG�VXE�V\VWHP��
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�
D�� �����������������������������������E���������������������������������������������������������F��

�
)LJXUH�����1R)DOO�±�&RQVWUXFWLRQ�6LWH�)DOO�3UHYHQWLRQ�6\VWHP��)LJXUH��D���+HOPHW�DQG�,6&8��

)LJXUH��E���,6&8�±�,Q�6LWH�&RPSXWDWLRQ�8QLW��)LJXUH��F���0RELOH�DSS��
 
)LQDOO\��WR�YDOLGDWH�WKH�ZD\�VWXGHQWV�YLHZ�WKH�PRGLILFDWLRQV�PDGH�LQ�WKH�&3�SURFHVV��WKH\�ZHUH�
SROOHG� RQ� VHYHUDO� DVSHFWV�� ZKLFK� LQFOXGHG� WKH� VHPLQDU� SURFHGXUH� DQG� FRQWHQWV�� DQG� WKH�
XVHIXOQHVV� RI� VRPH� RI� WKH� SUHFHGLQJ� FRXUVHV�� 7HQ� VWXGHQWV� UHVSRQGHG�� ,Q� JHQHUDO�� WKH�
UHVSRQVH�ZDV�IDYRUDEOH��6SHFLILFDOO\��RQ�WKH�LVVXH�RI�WKH�EL�ZHHNO\�PLOHVWRQHV�WKDW�WKH\�KDG�WR�
DGKHUH�WR�ZLWKLQ�WKH�IUDPHZRUN�RI�WKH�VHPLQDUV��WKH�PHDQ�UHVSRQVH��LQ�/LNHUW�VFDOH��ZDV�����
RXW�RI����1RWH�WKDW�RQ�WKH�QHJDWLYH�VLGH��VRPH�RI�WKH�PLOHVWRQHV�ZHUH�SHUFHLYHG�DV�VRPHZKDW�
RI�DQ�RYHUEXUGHQ��
�
'HVSLWH�WKH�H[WUD�HIIRUW�DQG�WLPH�UHTXLUHG�IRU�D�FRXUVH�OLNH�WKDW��PRVW�VWXGHQWV�WKLQN�WKDW�ZHOO�
GHILQHG�PLOHVWRQHV�DQG�H[SRVXUH�WR�RWKHU�VWXGHQW�SURMHFWV�KHOS�WKHP�DFKLHYH�KLJKHU�VWDQGDUGV��
0RVW�RI�WKHP�DOVR�SHUFHLYH�WKH�FRXUVH�PLOHVWRQHV�DV�EHQHILFLDO�IRU�VXFFHVV�LQ�WKHLU�IXWXUH�ZRUN�
FDUHHU��
�
2WKHU�UHVSRQVHV�FRQFHUQHG�WKH�LPSRUWDQFH�RI�WKH�VNLOOV�SUDFWLFHG�LQ�WKH�VHPLQDU�FRXUVHV��+HUH�
DJDLQ��WKH�VWXGHQWV
�YLHZ�ZDV�TXLWH�IDYRXUDEOH��ZLWK�UHVSHFW�WR�WKH�SUHVHQWDWLRQ�VNLOOV������RXW�
RI�����WHFKQLFDO�ZULWLQJ�VNLOOV������RXW�RI����DQG�LQGHSHQGHQW�ZRUNLQJ�FDSDELOLW\������RXW�RI�����
7LPH�PDQDJHPHQW�DQG�WHDPZRUN�ZHUH�IDYRXUHG�WR�D�VRPHZKDW�OHVVHU�H[WHQW������DQG�����RI�
����
�
 
DISCUSSION 
 
2XU� PDLQ� FKDOOHQJH� LQ� PDQDJLQJ� WKH� &3� ZDV� WR� V\QFKURQL]H� DQG� HTXDOL]H� WKH� DFDGHPLF�
SURFHVV�DFURVV�WKH�YDULRXV�VSHFLILF�SURMHFWV��WLPH�ZLVH�DQG�OHYHO�ZLVH��,Q�DGGLWLRQ��ZH�LQWHQGHG�
WR�HQKDQFH�WKH�OHYHO�DQG�FRPSOH[LW\�RI�WKH�W\SLFDO�&3��,Q�JHQHUDO�WHUPV��WKH�DERYH�RXWFRPHV�
LQGLFDWH�WKDW�WKHVH�WDUJHWV�KDYH�EHHQ�DFKLHYHG�E\�FKDQQHOLQJ�WKH�&3�SURFHVV�WKURXJK�WKH�WZR�
&3�VHPLQDUV�GHVFULEHG�DERYH��
7KH�VWXGHQWV� UHVSRQGHG� IDYRUDEO\�� LQ�JHQHUDO��0RVW�RI� WKHP�SUHIHU� WKH�VHPLQDU� IRUPDW��RQ�
ZRUNLQJ�ZLWK�DQ�$*�RQO\��1RQHWKHOHVV��WKH\�QRWHG�WKH�LQFUHDVHG�EXUGHQ�RI�WKH�QHHG�WR�DGKHUH�
WR� WKH�EL�ZHHNO\�PLOHVWRQHV�DV�D�GLVDGYDQWDJH�� ,Q�DGGLWLRQ�� WKH� LQFUHDVHG�FRVW��DQG�DGGHG�
FRXUVH�KRXUV�PD\�EH�FRQVLGHUHG�WR�EH�VRPHZKDW�GLVDGYDQWDJHRXV��
,W�WXUQV�RXW��KRZHYHU��WKDW�WKHUH�LV�RQH�PRUH�DVSHFW�WKDW�UHTXLUHV�DWWHQWLRQ��UDLVLQJ�WKH�OHYHO�RI�
H[SHULPHQWV�DQG�YDOLGDWLRQ�WHVWV�WKDW�DUH�FDUULHG�RXW�RQ�WKH�SURWRW\SH�RI�WKH�V\VWHP��7KHUH�LV�
D�QHHG�WR�HQULFK�WKH�H[SHULPHQWDO�SDUW�RI�WKH�&3�UHSRUW��WR�SURYLGH�GHWDLOV�FRQFHUQLQJ�ERWK�WKH�
VSHFLILF� IXQFWLRQDOLWLHV� RI� WKH� V\VWHP�� DV� ZHOO� DV� WR� TXDQWLWDWLYHO\� VNHWFK� �XVLQJ� UHVSHFWLYH�
JUDSKV��WKH�SHUIRUPDQFH�HQYHORSH��+RZHYHU��W\SLFDOO\��PRVW�RI�WKH�VWXGHQWV
�HQHUJ\�LV�LQYHVWHG�
LQ�EXLOGLQJ�WKH�SURWRW\SH�RI�WKH�V\VWHP�DQG�GHPRQVWUDWLQJ�WKDW�LW�ZRUNV��UHDVRQDEO\�ZHOO���7KHUH�
DUH�IHZHU�LQFHQWLYHV�DW�WKH�HQG�RI�WKH��WK�\HDU�WR�FDUU\�RXW�PHWLFXORXV�H[SHULPHQWV��WR�FRYHU�
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WKH�SHUIRUPDQFH�HQYHORSH��7KHUHIRUH��LW�LV�QHFHVVDU\�WR�GLUHFW�D�VSHFLDO�HIIRUW�WR�WKDW�LVVXH��:H�
VWDUWHG�WKLV�\HDU�E\�UHTXLULQJ�WKDW�DERXW�D�TXDUWHU�RI�WKH�&3�UHSRUW�EH�GHYRWHG�WR�YDOLGDWLRQ�DQG�
H[SHULPHQWDO�GDWD��:H�KRSH�WR�KDYH�VRPH�LQGLFDWLYH�UHVXOWV�E\�WKH�HQG�RI�WKH�\HDU���
7R� FRQFOXGH�� &3� 6HPLQDU� �� DQG� �� FRXUVHV� KDYH� VXEVWDQWLDOO\� LPSURYHG� WKH� OHYHO� RI� &3�
SURWRW\SLQJ�DQG�UHSRUWLQJ�LQ�RXU�((�GHSDUWPHQW�DQG�DUH�KLJKO\�UHFRPPHQGHG��
�
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�
�
Zeev Weissman 3K'� LV� D� 6HQLRU� /HFWXUHU� DW� WKH� 'HSDUWPHQW� RI� (OHFWULFDO� DQG� (OHFWURQLF�
(QJLQHHULQJ� DW� 6KHQNDU� &ROOHJH� RI� (QJLQHHULQJ�� 'HVLJQ� DQG� $UW� �5DPDW�*DQ�� ,VUDHO���+LV�
FXUUHQW� ILHOGV� RI� LQWHUHVW� DUH� RSWLFV�� LPDJH� SURFHVVLQJ�� FRPPXQLFDWLRQ�� URERWLFV�� DQG�
HQJLQHHULQJ�HGXFDWLRQ�  �
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