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WKHRU\�WKDW�H[SODLQV�KRZ�WKH�VWUXFWXUHV�ZKLFK�FRQVWLWXWH�WKH�PDFUROHYHO�DULVH�IURP�WKH�PLFUROHYHO���
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2I�FRXUVH�DOO�WKLV�PD\�VHHP�WR�DSSO\�RQO\�WR�DQ�VPDOO��UDWKHU�WKHRUHWLFDO��SDUW�RI�WKH�ZRUOG�RI�LQWHUHVW�RQO\�

WR�SK\VLFLVWV�DQG�RXU�FROOHDJXHV�LQ�PROHFXODU�VFLHQFH��+RZHYHU�D�OLQN�WR�D�PXFK�ZLGHU�ZRUOG�LV�SRLQWHG�WR�

E\�D�GLVFXVVLRQ�RI�VWDWLVWLFDO�VHOI�DVVHPEO\�E\�7DG�+RJJ�IURP�;HUR[�3DUF�LQ�³1DQRWHFKQRORJ\´��+H�XVHV�

WKH�QRWLRQ�RI�DQ�µHQHUJ\¶�IXQFWLRQ�WR�PHDVXUH�WKH�GHJUHH�WR�ZKLFK�D�VHW�RI�SHUKDSV�PXWXDOO\�LQFRQVLVWHQW�
FRQVWUDLQWV�DUH�VDWLVILHG�E\�D�V\VWHP�RI�FRPSRQHQWV�VHOI�DVVHPEOLQJ�YLD�µWKHUPDO¶�PRWLRQ��LQWR�D�VWUXFWXUH�

UHSUHVHQWHG�E\�D�JOREDO�PLQLPXP�RI�WKH�IXQFWLRQ���3UHVXPDEO\�WKH�PDWKHPDWLFDO�EDVLV�RI�WKLV�LV�WKH�
/\SDQRY�IXQFWLRQ�FRQFHSW���7KH�VDOLHQW�SRLQW�KHUH�LV�WKDW�WKLV�µHQHUJ\¶��DV�KH�SRLQWV�RXW��GRHVQ¶W�QHHG�D�

SK\VLFDO�EDVLV�EXW�FRXOG��IRU�H[DPSOH��PHDVXUH�WKH�GHJUHH�RI�FRPSDWLEOLOLW\�EHWZHHQ�FRPSXWDWLRQDO�

HOHPHQWV�DQG�WKLV��LQ�WXUQ��LPSOLHV�WKDW�WKH�µVHOI�DVVHPEO\¶�SURFHVV�LWVHOI�FRXOG�EH�FRPSXWDWLRQDO��+H�XVHV�

JHQHWLF�DOJRULWKPV�DQG�VLPXODWHG�DQQHDOLQJ�DV�H[DPSOHV��

1RZ�WKLV�UHDOO\�LV�WKH�WKLQ�HQG�RI�WKH�ZHGJH�EHFDXVH�RQFH�ZH�VWDUW�JRLQJ�GRZQ�WKLV�SDWK�WKHUH�DUH�

LPPHGLDWH�OLQNV�WR�WKH�ZRUOG�RI�FHOODU�DXWRPDWD�RQ�WKH�RQH�KDQG�DQG�WKH�JDOD[\�RI�%D\HVLDQ�DQDO\VLV��YLD�

VWRFKDVWLF�UHOD[DWLRQ��RQ�WKH�RWKHU��SDUWLFXODUO\�WKH�0DUNRY�5DQGRP�)LHOG�FRQFHSWV�XVHG�LQ�LPDJH�

SURFHVVLQJ���,�VXVSHFW�WKHUH�LV�PXFK�SURGXFWLYH�WHUULWRU\�WR�EH�H[SORUHG�KHUH��%XW�WKHUH�LV�SHUKDSV�D�PRUH�

GDQJHURXV�SDWK�ZKLFK�OHDGV�WR�WKH�ZKROH�ZRUOG�RI�QRQOLQHDU�RSWLPLVDWLRQ��

/HW�PH�LOOXVWUDWH�WKH�SRLQW�E\�UHWXUQLQJ�WR�P\�FDU�H[DPSOH�EXW�WKLV�WLPH�FRQVLGHULQJ�WKH�GHVLJQ�DQG�
PDQXIDFWXULQJ�SURFHVV�UDWKHU�WKDQ�WKH�FDU�LWVHOI���&XUUHQWO\�FDUV�DUH�DXWRPDWLFDOO\�PDQXIDFWXUHG��DV�

GLVWLQFW�IURP�VHOI�DVVHPEOHG���ZKDW�+RJJ�FDOOV�GLUHFWHG�PDQXIDFWXUH���DQG�WKH�GHVLJQ�SURFHVV��

SUHVXPDEO\��VWLOO�UHTXLUHV�FRQVLGHUDEOH�HQJLQHHULQJ�LQSXW��+RZHYHU�VXSSRVH�LW�ZDV�SRVVLEOH�WR�VWUXFWXUH�

WKH�GHVLJQ�DQG�PDQXIDFWXULQJ�SURFHVV�VR�WKDW�LW�FRXOG�SURFHHG�IURP�D�GHWDLOHG�SHUIRUPDQFH�VSHFLILFDWLRQ�

DQG�D�VHW�RI�JHQHUDO�FRQVWUDLQWV�LQFOXGLQJ�WKRVH�RQ�WKH�DVVHPEO\�SURFHVV��7KH�NH\�ZRXOG�EH�D�JOREDO�

QRQOLQHDU�µHQHUJ\¶�IXQFWLRQ�ZKLFK�PHDVXUHG�WKH�GHJUHH�WR�ZKLFK�WKH�VSHFLILFDWLRQV�DQG�FRQVWUDLQWV�ZHUH�

VDWLVILHG��6XSSRVH�WKH�HQG�UHVXOW�RI�VRPH�RSWLPLVDWLRQ�SURFHVV�ZDV�WKHQ�XVHG�WR�SURJUDP�WKH�DXWRPDWLF�

IDFWRU\�VR�WKDW�WKH�FDU�ZKLFK�ILQDOO\�SRSSHG�RII�WKH�HQG�RI�WKH�SURGXFWLRQ�OLQH�ZDV�WKH�UHVXOW�RI�D�

FRPSOHWHO\�DXWRPDWLF�SURFHVV�RI�GHWDLOHG�GHVLJQ�DQG�PDQXIDFWXUH���9DULRXV�FRPSXWHU�DLGHG�GHVLJQ�
V\VWHPV�XVHG�LQ�HOHFWURQLFV�IRU�H[DPSOH�DQG�WKH�%RHLQJ�����LQGLFDWH�WKLV�LV�QRW�DQ�XQUHDOLVWLF�VFHQDULR���

:KDW�LV�WKH�HVVHQWLDO�GLIIHUHQFH�EHWZHHQ�WKLV�DQG�VHOI�DVVHPEO\��RU�WKH�FKHPLFDO�SURFHVVHV�FRQVLGHUHG�E\�

:DOHV�IRU�WKDW�PDWWHU�"�0\�FHQWUDO�SRLQW�LV�WKDW�WKHUH�LVQ¶W�RQH���DW�OHDVW�QRW�LQ�WKH�VHQVH�WKDW�LW�H[LVWV�DV�D�

EUXWH�IDFW�DERXW�WKH�ZRUOG�ZKLFK�ZH�QHHG�WR�GLVFRYHU��,WV�XS�WR�XV�WR�GUDZ�DQ\�GLVWLQFWLRQV�QHFHVVDU\�RQ�

XWLOLWDULDQ�JURXQGV���

:KDW�DUH�WKHVH�JURXQGV"�,W�VHHPV�WR�PH�WKDW�ZH�QHHG�WR�NHHS�RXU�RZQ�PDFUR�OHYHO�FOHDUO\�LQ�IRFXV�KHUH�

DQG�DVN�ZKDW�ZH�DUH�WU\LQJ�WR�DFKLHYH�ZLWK�&RPSOH[�6\VWHPV�6FLHQFH��0\�DQVZHU��ZLWK�P\�HQJLQHHULQJ�

ELDV��LV�WKDW�ZH�DUH�DLPLQJ�WR�GHYHORS�WKH�WHFKQLTXHV�DQG�SURFHVV�IRU�GHVLJQLQJ�DQG�PDQDJLQJ�ODUJH�VFDOH�

V\VWHPV�RI�QRQOLQHDUO\�LQWHUDFWLQJ�FRPSRQHQWV��,Q�WKLV�VHQVH��,�VHH�&66�DV�DQDORJRXV�WR�(QJLQHHULQJ�

6FLHQFH�LQ�WKDW�LW�GUDZV�XSRQ�WKH�XQGHUO\LQJ�µSXUH¶�VFLHQFHV�WR�SURYLGH�WKH�WRROV�WR�GR�WKLV�DQG��OLNH�

(QJLQHHULQJ�6FLHQFH��WKHUH�DUH�QR�ILUP�ERXQGDULHV�EHWZHHQ�LW�DQG�WKRVH�VFLHQFHV��$QG�OLNH�(QJLQHHULQJ�
6FLHQFH��&66�VKRXOG�LQFOXGH�UHIRUPXODWLRQ�RI�WKH�V\VWHPV�LW�GHDOV�ZLWK�LQ�RUGHU�WR�PDNH�WKHP�DPHQDEOH�

WR�WKHVH�WHFKQLTXHV�DQG�SURFHVVHV��

�


