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� +HWHURJHQHRXV�YV��KRPRJHQHRXV�PXOWLSURFHVVRUV

3$57�����7KH�VKLIWLQJ�EDODQFH
� 7HFKQRORJ\�VFDOLQJ
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%XW�RQO\� ����«���[ PRUH�SHUIRUPDQFH
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3KLOLSV�5HVHDUFK

+RZ�WR�DFKLHYH�KLJK�SURFHVVRU�FORFN�IUHTXHQFLHV"
� 8VH�VWURQJ�EXIIHUV�WR�TXLFNO\�FKDUJH�DQG�GLVFKDUJH�

3RZHU�HIILFLHQF\����

ZLUH�FDSDFLWDQFH

� %XW�WKH�EXIIHUV�EULQJ�WKHLU�RZQ�SDUDVLWLF�FDSDFLWDQFHV�WR�
WKH�FLUFXLW��RIWHQ�PXFK�PRUH�WKDQ�WKH�ZLUHV�

� 7\SLFDO���[ IDVWHU�FORFN�⇒ �[ PRUH�-RXOHV�SHU�FORFN�����
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3KLOLSV�5HVHDUFK

6ROXWLRQ�LV�LQ�SDUDOOHOLVP��GR�PXOWLSOH�LQGHSHQGHQW
FRPSXWDWLRQV�SHU�FORFN�F\FOH

� 3LSHOLQLQJ��IXQFWLRQ�SDUDOOHOLVP��

3RZHU�HIILFLHQF\����

UHJLVWHU

� ,QVWUXFWLRQ�OHYHO�SDUDOOHOLVP��,/3��RU�GDWD�SDUDOOHOLVP��6,0'��
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3RZHU�HIILFLHQF\����

&RPSDUH�WZR�LQGXVWULDO�H[DPSOHV�
� ,QWHO�3HQWLXP����1RUWKZRRG��LQ������PLFURQ�WHFKQRORJ\

± ����*+]
± ���SLSHOLQH�VWDJHV
± $JJUHVVLYH�EXIIHULQJ�WR�ERRVW�FORFN�IUHTXHQF\
± ���QDQR -RXOH���LQVWUXFWLRQ

� 3KLOLSV�7ULPHGLD�³/LWH´�LQ������PLFURQ�WHFKQRORJ\
± ����0+]
± ��SLSHOLQH�VWDJHV
± 5HOD[HG�EXIIHULQJ��IRFXV�RQ�LQVWUXFWLRQ�SDUDOOHOLVP
± ����QDQR�-RXOH���LQVWUXFWLRQ

� 7ULPHGLD�LV�GRLQJ���[ EHWWHU�WKDQ�3HQWLXP
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3RZHU�HIILFLHQF\����

:KR�FDUHV�IRU�SRZHU�HIILFLHQF\��DQ\ZD\"

:H�GR��«%HFDXVH
� &RVW�RI�HOHFWULFLW\��7KH�HOHFWULFLW\�ELOO�RI�D�PRGHUQ�3&�LV�
DERXW����HXUR�SHU�\HDU��5HDOO\�

� $�FKLS�SDFNDJH�WKDW�FDQ�KDQGOH�D�KRW�SURFHVVRU�FKLS�FRVWV�
XS�WR����HXUR��-XVW�WKH�SDFNDJH�

� $�IDQ��IRU�DLU�FRROLQJ��LV�H[SHQVLYH�DQG�QRLV\�
� 7KH�FRQVXPHU�DSSOLDQFH�ER[�JHWV�XJO\�DQG�H[SHQVLYH

8OWLPDWHO\��KHDW�GLVVLSDWLRQ�OLPLWV�ZKDW�ZH�FDQ�FRPSXWH
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3DUDOOHOLVP

� 3URFHVVRU�LQQRYDWLRQ�KDV�EHHQ�GULYHQ�IRU����\HDUV�E\
ILQH�JUDLQ SDUDOOHOLVP�
± 3LSHOLQLQJ
± ,QVWUXFWLRQ�OHYHO�SDUDOOHOLVP��,/3�
± 6LQJOH�LQVWUXFWLRQ��PXOWLSOH�GDWD��6,0'�

� :H�DUH�QRZ�FRQIURQWHG�ZLWK�GLPLQLVKLQJ�UHWXUQV��3ROODFN�
� 7KH�QH[W�ELJ�VWHS�LV�FRXUVH�JUDLQ SDUDOOHOLVP

± 0XOWLSURFHVVLQJ
± +\SHUWKUHDGLQJ��QRW�GLVFXVVHG�KHUH�

� 7KH�NH\�WR�SDUDOOHOLVP�LV�ILQGLQJ�LQGHSHQGHQW RSHUDWLRQV
� &RXUVH�JUDLQ�SDUDOOHOLVP�UHTXLUHV�XVHU�DZDUHQHVV��L�H��WKH
SURJUDPPHU�PXVW�ILQG�WKH�LQGHSHQGHQW�IXQFWLRQV����
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0XOWLSURFHVVRUV����

5HSODFH�VLQJOH�ELJ��KRW�SURFHVVRU�ZLWK�PXOWLSOH�VPDOO��
HIILFLHQW�SURFHVVRUV��(DFK�FRPSXWHV�SDUW�RI�WKH�MRE�

7DVN�SDUDOOHOLVP�

GHFRGH
YLGHR

LPSURYH
SLFWXUH

3URFHVVRU�� 3URFHVVRU��

'DWD�SDUDOOHOLVP�

GHFRGH
YLGHR

LPSURYH
SLFWXUH

GHFRGH
YLGHR

LPSURYH
SLFWXUH

3URFHVVRU����XSSHU�KDOI�RI�SLFWXUH� 3URFHVVRU����ERWWRP�KDOI�RI�SLFWXUH�



��

3KLOLSV�5HVHDUFK

0XOWLSURFHVVRUV����

7ZR�RI�WKH�PRVW�LPSRUWDQW�DUFKLWHFWXUH�FKDUDFWHULVWLFV�DUH
� 6\QFKURQL]DWLRQ
7DVNV�PXVW�ZDLW�RQ�HDFK�RWKHU��)RU�H[DPSOH�
± RQO\�UHDG�QHZ�GDWD�DIWHU�LW�KDV�DFWXDOO\�EHHQ�SURGXFHG�
E\�WKH�XSVWUHDP�WDVN��WDVN�SDUDOOHOLVP�

± RQO\�SURFHHG�ZLWK�QH[W�SLFWXUH�ZKHQ�DOO�WDVNV�DUH�GRQH�
ZLWK�FXUUHQW�SLFWXUH��GDWD�SDUDOOHOLVP�

� &RPPXQLFDWLRQ
0RYH�GDWD�EHWZHHQ�WDVNV��7ZR�EDVLF�PRGHOV�
± 0HVVDJH�SDVVLQJ��H[SOLFLW�DFWLRQ�E\�VHQGHU�	�UHFHLYHU
± 6KDUHG�PHPRU\��LPSOLFLW�DFFHVV�E\�DOO�WDVNV�WR�DOO�GDWD
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+HWHURJHQHRXV�YV��KRPRJHQHRXV�PXOWLSURFHVVRUV����

$QRWKHU�LPSRUWDQW�FKDUDFWHULVWLF�LV�WKH�PL[�RI�SURFHVVRUV�

+RPRJHQHRXV�
9HU\�IOH[LEOH��PRGHUDWH�GHVLJQ�HIIRUW��PRGHUDWH�FRPS�HIILFLHQF\

+HWHURJHQHRXV�
/HVV�IOH[LEOH��ODUJH�GHVLJQ�HIIRUW��KLJK�FRPS�HIILFLHQF\

70 70 70 70 7070

70 0,36
DXGLR
'63

PSHJ
GHF

SLFWXUH
LPSURYH
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+HWHURJHQHRXV�YV��KRPRJHQHRXV�PXOWLSURFHVVRUV����

7KH�IROORZLQJ�FKDUDFWHULVWLFV�SOD\�ZHOO�WRJHWKHU�

+RPRJHQHRXV�� GDWD�SDUDOOHOLVP�� VKDUHG�PHPRU\�����
� G\QDPLF�WDVN�PDSSLQJ

+HWHURJHQHRXV�� WDVN�SDUDOOHOLVP�� PHVVDJH�SDVVLQJ�
� VWDWLF�WDVN�PDSSLQJ

+LVWRULFDOO\�
HPEHGGHG�PXOWLSURFHVVRUV�IDYRU�WKH�KHWHURJHQHRXV�PRGHO�
VHUYHU�PXOWLSURFHVVRUV�IDYRU�WKH�KRPRJHQHRXV�PRGHO
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([DPSOH��9LSHU�

� +HWHURJHQHRXV
� 3ODWIRUP�EDVHG
� !���GLIIHUHQW�FRUHV
� 7DVN�SDUDOOHOLVP�
� 6\QF�ZLWK�LQWHUUXSWV
� 6WUHDPLQJ�
FRPPXQLFDWLRQ

� 6HPL�VWDWLF�
DSSOLFDWLRQ�JUDSK

� ���0�WUDQVLVWRUV
� ���QP�WHFKQRORJ\
� 3RZHUIXO��HIILFLHQW
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3KLOLSV�5HVHDUFK

([DPSOH��3KLOLSV�:DVDEL
� +RPRJHQHRXV�PXOWLSURFHVVRU�IRU�PHGLD�DSSOLFDWLRQV
� )LUVW����QP�VLOLFRQ�H[SHFWHG��VW KDOI�����
� 7ZR�OHYHO�FRPPXQLFDWLRQ�KLHUDUFK\

± 7RS��VFDODEOH�PHVVDJH�SDVVLQJ
QHWZRUN�SOXV�WLOHV

± 7LOH��VKDUHG�PHPRU\�SOXV�SURFHVVRUV��DFFHOHUDWRUV

70 70 70 70 7070
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YLGHR
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SLFWXUH
LPSURYH
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PHPRU\

� )XOO\�FDFKH�FRKHUHQW�WR�VXSSRUW�GDWD�SDUDOOHOLVP
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VSHHGXS

��&38V�SHU�WLOH��WLOHV

/LPLWHG�VSHHGXS�ZLWK�WDVN�SDUDOOHO�PSHJ��GHFRGHU
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'DWD�SDUDOOHOLVP����

� :H�ZRXOG�OLNH�WR�GR�EHWWHU�WKDQ��[�VSHHGXS
� 03(*�������[�����SLFWXUH�FRQWDLQV�DW�OHDVW����VOLFHV
� (DFK�VOLFH�FDQ�EH�GHFRGHG�LQGHSHQGHQWO\ IURP�RWKHU�VOLFHV
� 2ULJLQDO�FRGH�LQ�IXQFWLRQ�GHFRGHBSLFWXUH���

ZKLOH��QH[WBVOLFHBVWDUWBFRGH���
GHFRGHBVOLFH���

� 1HZ�FRGH�
ZKLOH��QH[WBVOLFHBVWDUWBFRGH����^

FRQWH[W>L@� �FRS\BFRQWH[W���
QHZBWDVN�GHFRGHBVOLFH��	FRQWH[W>L@��
L� �L�����

`
ZDLWBIRUBDOOBXQILQLVKHGBWDVNV���
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'DWD�SDUDOOHOLVP����

� &UHDWH�DV�PDQ\�WDVNV�DV�WKHUH�DUH�VOLFHV
� 5XQ�WLPH�VFKHGXOHU�PDSV�WDVNV�WR�DYDLODEOH�SURFHVVRUV
� 7DVN�VXUSOXV�LV�JRRG�IRU�ORDG�EDODQFLQJ�

PDLQ�WDVN�XVHV�
�WK SURFHVVRU

PDLQ�WDVN�UHDG\�
ZLWK�ZKLOH ORRS
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'DWD�SDUDOOHOLVP����

/HYHO�RII�EH\RQG�
���WULPHGLDV
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'DWD�SDUDOOHOLVP����

$QDO\VLV�
7KH�PDLQ�WDVN��H[HFXWLQJ�WKH�ZKLOH ORRS��FDQQRW�ILQG�QHZ�
VOLFHV�IDVW�HQRXJK�WR�NHHS�!���WULPHGLDV EXV\

7KH�XQGHUO\LQJ�SUREOHP�LV�D�YHU\�LQHIILFLHQW�LPSOHPHQWDWLRQ
RI�QH[WBVOLFHBVWDUWBFRGH��

:LWK�OLWWOH�HIIRUW�ZH�IL[HG�WKH�SUREOHP��UHVXOWLQJ�LQ�QHDU�
OLQHDU�VSHHGXS�IRU����WULPHGLDV�DQG�XS

6XUSULVLQJO\��RQO\���PDQ�ZHHN�ZDV�LQYHVWHG�LQ�PRGLI\LQJ�WKH�
RULJLQDO�VHTXHQWLDO�FRGH�IRU�GDWD�SDUDOOHOLVP«
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0XOWLSURFHVVRUV�VXPPDU\

� 3ROODFN¶V�5XOH�FDOOV�IRU�FRXUVH�JUDLQ�SDUDOOHOLVP
� 3URJUDPPHU�PXVW�EH�DZDUH�RI�FRXUVH�JUDLQ�SDUDOOHOLVP��
� 0XOWLSURFHVVRUV�FDQ�KDYH�a��RUGHUV�EHWWHU�SRZHU�HIILFLHQF\
� +HDW�GLVVLSDWLRQ�OLPLWV�ZKDW�ZH�FDQ�FRPSXWH
� 'DWD�SDUDOOHOLVP�VFDOHV�EHWWHU�WKDQ�WDVN�SDUDOOHOLVP

± 5HTXLUHV�KRPRJHQHRXV�PXOWLSURFHVVRU
± (DVLHU�WR�SURJUDP�ZKHQ�VHTXHQWLDO�SURJUDP�DYDLODEOH
�(�J����PDQ�ZHHN�YV����PDQ�\HDU�IRU�.DKQ�WDVN�JUDSK�

� +HWHURJHQHRXV�DUFKLWHFWXUHV�DUH�HYHQ�PRUH�SRZHU�
HIILFLHQW�EXW�DUH�OHVV�IOH[LEOH�DQG�RIIHU�QR�GDWD�SDUDOOHOLVP�
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$JHQGD

3$57��� (PEHGGHG�PXOWLSURFHVVRUV
� 3ROODFN¶V�REVHUYDWLRQ
� 3RZHU�HIILFLHQW�SURFHVVRUV
� +HWHURJHQHRXV�YV��KRPRJHQHRXV�PXOWLSURFHVVRUV

3$57�����7KH�VKLIWLQJ�EDODQFH
� 7HFKQRORJ\�VFDOLQJ
� (IILFLHQF\�JDS�LV�QDUURZLQJ
� 3ODWIRUP�VXFFHVV�GHSHQGV�RQ�IOH[LELOLW\
� 3UHGLFWDEOH�V\VWHP�GHVLJQ
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(IIHFW�RI�WHFKQRORJ\�VFDOLQJ�RQ�DUFKLWHFWXUH

,Q�WKH�QH[W�IHZ�VOLGHV�ZH�VKRZ�WKDW�WHFKQRORJ\�VFDOLQJ�VKLIWV�
WKH�EDODQFH�LQ�IDYRU�RI�KRPRJHQHRXV��VRIWZDUH�FHQWHUHG�
DUFKLWHFWXUHV�

� 0HPRU\�LQFUHDVLQJO\�GRPLQDWHV�VLOLFRQ�FRVW��RQ�FKLS�
PHPRU\�IRU�EDQGZLGWK��6WUDYHULXV¶ )LUVW�/DZ�IRU�FDSDFLW\�
± 6PDOOHU�ZHLJKW�WR�DUHD�SHQDOW\�RI�KRPRJHQHRXV�
SURFHVVRU�DUUD\

� 3ODWIRUP ZLWK�ODUJH�XVHU�FRPPXQLW\�LV�QHHGHG�WR�UHFRYHU�
QRQ�UHFXUUHQW�VLOLFRQ�FRVWV��DQG�UHGXFH�DSSOLFDWLRQ�
GHYHORSPHQW�FRVWV
± )OH[LEOH�DUFKLWHFWXUH�LQFUHDVHV�DSSOLFDWLRQ�UDQJH



��

3KLOLSV�5HVHDUFK

0HPRU\�VSHHG�WUHQG
>+HQQHVV\�	�3DWWHUVRQ������@
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,PSOLFDWLRQV����

&3,�≈ FDFKHBPLVVBUDWH�
�PHPBODWHQF\
FDFKHBPLVVBUDWH�≅ ��VTUW�FDFKHBVL]H�
.HHSLQJ�&3,�FRQVWDQW�

⇒ FDFKHBVL]H�≅ �&38BPHPRU\BJDS��

⇒ FDFKHBVL]H�≅ ������ ��\U�≈ ���[���\U

9LSHU������ N% 9LSHU������� N%



��

3KLOLSV�5HVHDUFK

(PEHGGHG�'5$0�VSHHG

� (PEHGGHG�'5$0�IUHTXHQF\�VFDOHV�PXFK�EHWWHU
� 6WUDYHULXV¶ /DZ�WDNHV�RYHU�

± QHZ�WHFKQRORJ\�QRGH�FRPSXWHV�6 WLPHV�IDVWHU
± QHHG�6 WLPHV�ELJJHU�FDFKH��PHPRU\
± UHVXOWV�LQ����[���\U�FDFKH�VL]H�LQFUHDVH

CPU

m
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New process
generation

CPU

m
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ory

VFDOLQJ CPU

m
em

ory

Faster CPU needs
more memory

EDODQFLQJ
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0HPRU\�EDQGZLGWK�WUHQG�

������\HDU�PRUH�
EDQGZLGWK

¶�� ¶�� ¶�� ¶�� ¶��

����*%�V�

��*%�V

''5����������*%�V

6RXUFH��-('(&�$0,���,QWHO��6DPVXQJ

¶��
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0HPRU\�EDQGZLGWK�WUHQG

� &RPSXWH�VSHHG��EDQGZLGWK� ������\HDU
� ''5��''5��EDQGZLGWK� ������\HDU

%DQGZLGWK�PLVPDWFK�LQFUHDVLQJ�������\U
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(IILFLHQF\�JDS�LV�QDUURZLQJ

� 0HPRU\�IRRWSULQW�LV�SUHGRPLQDQWO\�GHWHUPLQHG�E\�WKH�
DSSOLFDWLRQ��PXFK�OHVV�E\�WKH�DUFKLWHFWXUH

� 7HFKQRORJ\�VFDOLQJ�JUDGXDOO\�UHSODFHV�WKH�LQWULQVLF�
FRPSXWDWLRQ�FRPSRQHQW�ZLWK�PHPRU\

&38'63
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:KDW�LV�D�SODWIRUP����

$�SODWIRUP�LV�D�FROOHFWLRQ�RI�DVVHWV�WKDW�DUH�VKDUHG�E\�D�
VHW�RI�SURGXFWV��7KHVH�DVVHWV�FDQ�EH�GLYLGHG�LQWR�
IRXU�FDWHJRULHV�

6RXUFH��5REHUWVRQ�DQG�8OULFK

� &RPSRQHQWV
� 3URFHVVHV
� .QRZOHGJH
� 3HRSOH�DQG�UHODWLRQVKLSV

$�VXFFHVVIXO�SODWIRUP�QHHGV�DOO�IRXU�LQJUHGLHQWV�
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:KDW�LV�D�SODWIRUP����

� 7KH�SODWIRUP�DSSURDFK�FRQWUDVWV�ZLWK�SURGXFW�VSHFLILF
GHYHORSPHQW�
± GHILQH�DQG�VWXG\�WKH�SURGXFW�UHTXLUHPHQWV
± WKHQ�GHYHORS�RSWLPDO�WHFKQRORJ\�IRU�LW

� 6XFK�GHGLFDWHG�SURGXFWV�DUH�SRWHQWLDOO\�RI�KLJKHU�TXDOLW\�
WKDQ�WKHLU�SODWIRUP�FRXQWHUSDUW

� %XW�LQ�SUDFWLFH�RQH�WLPH�GHYHORSPHQW�HQGHDYRUV�RIWHQ�
UHVXOW�LQ�SURGXFW�IODZV�GXH�WR�ODFN�RI�H[SHULHQFH

� 3ODWIRUPV��LQ�FRQWUDVW��FDQ�EH�LPSURYHG�WKUX�IHHGEDFN�
IURP�HDUOLHU�SURGXFWV



��

3KLOLSV�5HVHDUFK

3ODWIRUP�EHQHILWV

� *UHDWHU�DELOLW\�WR�WDLORU�SURGXFWV
� 5HGXFHG�GHYHORSPHQW�FRVW�DQG�WLPH
� 5HGXFHG�PDQXIDFWXULQJ�FRVW
� 5HGXFHG�SURGXFWLRQ�LQYHVWPHQW
� 5HGXFHG�V\VWHP�FRPSOH[LW\
� /RZHU�ULVN
� ,PSURYHG�VHUYLFH

6RXUFH��5REHUWVRQ�DQG�8OULFK



��

3KLOLSV�5HVHDUFK

3ODWIRUP�ULVNV����

SODWIRUP

3URGXFW�$ 3URGXFW�% 3URGXFW�;

5,6.

5,6.5,6.5,6.

SODWIRUP�EDVHG

DSSOLFDWLRQ�VSHFLILF

3URGXFW�$

5,6.

3URGXFW�%

5,6.



��

3KLOLSV�5HVHDUFK

3ODWIRUP�ULVNV����

� 3ODWIRUP�EHQHILWV�RQO\�PDWHULDOL]H�LI�DOO�LQJUHGLHQWV�DUH
SUHVHQW
± FRPSRQHQWV��SURFHVVHV��NQRZOHGJH��FRPPXQLW\

� $�ORW�RI�HIIRUW�� PRQH\��JRHV�LQWR�SODWIRUP�EXLOGLQJ
± FRPSRQHQWV��SURFHVVHV��NQRZOHGJH

� 3D\�EDFN�RQO\�RFFXUV�ZKHQ�HQRXJK�SURGXFWV�DUH�GHULYHG
� 7KLV�UHTXLUHV�D�ODUJH�HQRXJK�GHYHORSHU�FRPPXQLW\
� 7\SLFDOO\�WKLV�PHDQV�WKDW�FRPSDQ\�LQWHUQDO�SODWIRUPV�GR
QRW�SURYLGH�WKH�H[SHFWHG�EHQHILWV

⇒ 0XVW�VKDUH�WKH�SODWIRUP�ZLWK�FXVWRPHUV��HYHQ�FRPSHWLWRUV�



��

3KLOLSV�5HVHDUFK

$�VWDFN�RI�SODWIRUPV�LQ�FRQVXPHU�PHGLD�SURGXFWV

6HPLFRQGXFWRU�SURFHVV�SODWIRUP

'LJLWDO�GHVLJQ�UHXVH�SODWIRUP

6\VWHP�RQ�&KLS�DUFKLWHFWXUH�SODWIRUP

-DYD

/LQX[

8QLYHUVDO�+RPH�$3,

77/�VWUHDPLQJ

1H[SHULD�$3, 83Q3



��

3KLOLSV�5HVHDUFK

3XWWLQJ�LW�WRJHWKHU

� +RPRJHQHRXV�V\VWHPV�DUH�LQKHUHQWO\�PRUH�IOH[LEOH�WKDQ�
KHWHURJHQHRXV�V\VWHPV
± DGGUHVV�EURDGHU�DSSOLFDWLRQ�UDQJH
± DWWUDFW�D�ODUJHU�XVHU�FRPPXQLW\

� 6WURQJ�QHHG�IRU�VXFFHVVIXO 6R& SODWIRUP
± 1RQ�UHFXUUHQW�FRVWV�NHHS�ULVLQJ
± 3URGXFW�LQQRYDWLRQ�UDWH�NHHSV�ULVLQJ

� (IILFLHQF\�JDS�LV�QDUURZLQJ

)XWXUH�SODWIRUPV�PXVW�IRFXV�RQ�KRPRJHQHRXV�DUFKLWHFWXUH



��

3KLOLSV�5HVHDUFK

3UHGLFWDEOH�V\VWHP�GHVLJQ

� +HWHURJHQHRXV�V\VWHPV�KDYH�PRUH�SUHGLFWDEOH�
EHKDYLRU�WKDQ�KRPRJHQHRXV�V\VWHPV
± 6WDWLF�WDVN�JUDSK�PDSSLQJ
± 'HGLFDWHG�VWUHDPLQJ�KDUGZDUH�IXQFWLRQV�
± ,Q�JHQHUDO��OHVV�UHVRXUFH�VKDULQJ

� +RPRJHQHRXV�HPEHGGHG�V\VWHPV�FDOO�IRU�LQFUHDVHG�
IRFXV�RQ�VKDUHG�UHVRXUFH�YLUWXDOLVDWLRQ
± 6KDUHG�/��FDFKHV��IRRWSULQW�DQG�EDQGZLGWK
± %XUVW\��ODWHQF\�FULWLFDO�PHPRU\�WUDIILF



��

3KLOLSV�5HVHDUFK

&RQFOXGLQJ�UHPDUNV�DQG�KLQWV�IRU�IXWXUH�UHVHDUFK

� +RPRJHQHRXV�PXOWLSURFHVVRUV�SURYLGH
± $�VWURQJ�EDVH�IRU�D�VXFFHVVIXO�PHGLD�SODWIRUP
± ,QFUHDVLQJO\�HIILFLHQW�SURFHVVLQJ�SRZHU
± 3HUIRUPDQFH�VFDOLQJ��IURP�ORZ�FRVW�WR�KLJK�SHUIRUPDQFH
± 7HFKQRORJ\�VFDOLQJ��WLOLQJ���FRPSOHPHQW 0RRUH¶V /DZ
± +LJK�GHJUHH�RI�VRIWZDUH�UHXVH��VWDEOH 6R& DUFKLWHFWXUH�
± 9HU\�KLJK�VLOLFRQ�\LHOG��UHGXQGDQW 6R& DUFKLWHFWXUH�

� 0RUH�UHVHDUFK�QHHGHG�RQ FRPSRVDEOH UHVRXUFH�VKDULQJ
� 0RUH�UHVHDUFK�QHHGHG�RQ�VWUXFWXUHG�DSSURDFK�WR�VKDUHG�
PHPRU\�PHGLD�SURFHVVLQJ




