
66FFKKOORRVVVV ''DDJJVVWWXXKKOO �������� 66HHPPLLQQDDUU 55HHSSRRUUWW
3RLQWV�IURP�WDONV�DWWHQGHG�DW�6FKORVV�'DJVWXKO��-XQH���WK WR���WK��*HUPDQ\��
((YYRROOYYDDEEOOHH ++DDUUGGZZDDUUHH ��((++::���� ;;LLQQ <<DDRRx (+:�FDQ�EH�WKRXJK�RI�DV�x 7KH� DSSOLFDWLRQ� RI� HYROXWLRQDU\� FRPSXWDWLRQ� WHFKQLTXHV� WR� FLUFXLW�V\QWKHVLV�x +DUGZDUH�WKDW�LV�FDSDEOH�RI�RQ�OLQH�DGDSWDWLRQ�x +DUGZDUH� WKDW� FKDQJHV� DUFKLWHFWXUH� DQG� EHKDYLRXU� GHSHQGLQJ� RQ�HQYLURQPHQW�x &DQ�EH�WKRXJKW�RI�DV�DQ�RSWLPLVDWLRQ�DOJRULWKP�IRU�D�KDUGZDUH�V\VWHP�x 'LUHFW�(YROXWLRQx (YROYDEOH� DOJRULWKP� WR� VHOHFW� DQG� RSWLPLVH� FRPSRQHQW� YDOXHV� LQ� D�FLUFXLW�H�J��WKH�YDOXH�RI�D�UHVLVWRU�x ,QGLUHFW�(YROXWLRQx (YROYHV� DQ� LQWHUPHGLDWH� UHSUHVHQWDWLRQ� �H�J�� WUHHV�� ZKLFK� VSHFLI\�KDUGZDUH�FLUFXLWU\�x 6WUXFWXUHG� )XQFWLRQDO� 'HVFULSWLRQ� /DQJXDJH� �6)/�� FLUFXLWV� FDQ� EHHYROYHG�H�J����ELW�DGGHU�VXFFHVVIXOO\�HYROYHG�x &DQ�HYROYH�VLPXOWDQHRXVO\��� &LUFXLW�WRSRORJ\��� 1XPEHU�RI�FRPSRQHQWV��� &RPSRQHQW�YDOXHV�x +RZHYHU�� KRZ� GR� \RX� UHSUHVHQW� DV� D� FKURPRVRPH"� � &UHDWH� D� FLUFXLW�FRQVWUXFWLQJ�SULPLWLYH�DQG�QHWZRUN�KDV�YDULDEOH�VL]H�x ,GHD�RI�WKLV�ZRUN�LV�WR�VKRZ�WKDW�HYROXWLRQ�FDQ�EH�XVHG�WR�JHQHUDWH�ZRUNLQJ�FLUFXLWV�x *DWH�OHYHO�DSSURDFK�UXQV�LQWR�VFDOLQJ�SUREOHPV�x $GYDQWDJHV�x ([SORUHV�D�ODUJHU�GHVLJQ�VSDFH�
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x 'RHV�QRW�DVVXPH�SULRUL�NQRZOHGJH�x 'RHV�QRW�UHTXLUH�H[DFW�VSHFLILFDWLRQ�� FDQ�GHVLJQ�FRPSOHWH�V\VWHPV�x &RQVWUDLQWV�DQG VSHFLDO�UHTXLUHPHQWV�FDQ�EH�LPSRVHG�RQ�HYROXWLRQ�L�H��V\VWHP�PXVW�KDYH�D�VSHFLILF�IUHTXHQF\�UHVSRQVH�x 6RPH�DQDORJXH�FLUFXLWV�DUH�WRR�GLIILFXOW�RU�FRVWO\�WR�GHVLJQ�E\�KXPDQV�x &KDOOHQJHVx 6FDODELOLW\� LV� DQ� LVVXH�� � 7LPH� FRPSOH[LW\� RI� HYROXWLRQDU\�DOJRULWKP� IRU�HYROYDEOH�KDUGZDUH�x 7LPH� LV� FUXFLDO� VLQFH� VL]H� RI� FKURPRVRPH� VFDOHV� FRPSOH[LW\� LQ� D�SRO\QRPLDO�PDQQHU�x ,I�ZH�HYROYH�KDUGZDUH�ZKHQ�GR�ZH�VWRS�HYROXWLRQ�x 7KLV�V\VWHP�LV�JRRG�DW�JHQHUDOLVDWLRQ�� GHDOLQJ�ZLWK�QHZ�HQYLURQPHQWV�x 'LVDVWHU�SUHYHQWLRQ�LQ�ILWQHVV�HYDOXDWLRQ�GXULQJ�RQ�OLQH�DGDSWDWLRQ�x )LQDOO\��(+:�LV�JRRG�DW�GLVFRYHULQJ�QRYHO�FLUFXLWV�WKDW�ZRXOG�QRW�QRUPDOO\�EH�GHVLJQHG�
55HHFFRRQQIILLJJXXUUDDEEOOHH &&RRPPSSXXWWHHUUVV LLQQ 66SSDDFFHH�� 11HHLLOO %%HHUUJJPPDDQQx 5HFRQILJXUDEOH� FRPSXWLQJ� KDV� QR� NLOOHU� DSSOLFDWLRQV� WHUUHVWULDOO\� � EXW� LW�GRHV�LQ VSDFH�x $GYDQWDJHV�x $IWHU� ODXQFK�� VSDFHFUDIW� HOHFWURQLFV� DUH� XQDYDLODEOH� IRU� SK\VLFDO�XSJUDGH�RU�UHSDLU�x 1HZ� FLUFXLW� FRQILJXUDWLRQV� FDQ� RYHUFRPH� GHVLJQ� IDXOWV� RU� FKDQJH�IXQFWLRQDOLW\�x 7KH�VDPH�FLUFXLWU\�FDQ�EH�XVHG�IRU�GLIIHUHQW�WDVNV�UHGXFLQJ�ZHLJKW�DQG�SRZHU�UHTXLUHPHQWV�x 5RXWLQJ�FDQ�EH�SHUIRUPHG�DURXQG�IDLOHG�SDUWV�x )3*$V�DOORZ�JHQHULF�VSDFHFUDIW�FLUFXLW�ERDUGV�WR�EH�FRQVWUXFWHG�UDWKHU�WKDQ�D�VHULHV�RI�VSHFLILF�RQHV�x 'LVDGYDQWDJHV�x ,RQLVLQJ�UDGLDWLRQ�FDQ�IOLS�(3520�RU�65$0�ELWV�x /LQNV� WR�VSDFHFUDIW�DUH� ORZ�EDQGZLGWK�DQG�KLJK�HUURU� UDWH�� �&DQ�EH�D�SUREOHP�ZKHQ�GRZQORDGLQJ��0ELW�FRQILJXUDWLRQ�ILOHV�x /LPLWHG�E\�RQ�ERDUG�FRQILJXUDWLRQ�VWRUDJH
V�VXVFHSWLELOLW\�WR�UDGLDWLRQ�
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x 3UREOHPV� FRXOG� EH� VROYHG� E\� WULSOH� UHGXQGDQF\� YRWLQJ� FLUFXLWV� RU� &5&�FKHFNLQJ�WHFKQLTXHV�x 1HHG� VSDFH� IULHQGO\� )3*$V� � VXFK� SDUWV� DUH� XVXDOO\� ��� \HDUV� EHKLQG�FXUUHQW�WHFKQRORJ\�x 6SDFH�)ULHQGO\�GHILQLWLRQ�x &DQ�FKHFN�WKHPVHOYHV�IRU�HUURUV�x +DYH�VSHFLDO�GLDJQRVWLF�ORJLF�x 7HFKQLTXHV�QHHGHG�WR�DYRLG��GRGJ\��FLUFXLWU\�x 7KLQ�VXEVWUDWH�QHHGHG�� OHVV�YROXPH�IRU�UDGLDWLRQ�LQWHUIHUHQFH�x (UURU� GHWHFWLQJ� ORJLF�� IDXOW� VHFXUH� ORJLF� RU� FRPSOHPHQWDU\� ORJLF�UHTXLUHG�x 6LQJOH� FKLS�0&0� FRPELQDWLRQ� RI� )3*$�� PLFUR� FRQWUROOHU� DQG� IODVK�PHPRU\�
))DDXXOOWW 77RROOHHUUDDQQWW 55HHFFRRQQIILLJJXXUUDDEEOOHH &&RRPPSSXXWWLLQQJJ�� ++HHLLNNRR 66FFKKUU||GGHHUUx 'XH�WR�UDGLDWLRQ�x 6LQJOH�HYHQW�XSVHWV��FRPPRQ��x /DWFKHV�VWXFN��QHHG�H[WUD�KDUGZDUH��x 7RWDO�ORVV��UDUH�DW����NP�DERYH�(DUWK
V�VXUIDFH��x 0HWKRGV�XVHG�IRU�IDXOW�WROHUDQFH�x 6KDGRZ�SURFHVVRUV�x 0DMRULW\�YRWLQJ�VFKHPHV�x %\]DQWLQH�V\VWHPV�x &RPSRQHQW�JUDGH�KLHUDUFK\�x ,QGXVWULDOx 0LOLWDU\x 5DGLDWLRQ�7ROHUDQWx 5DGLDWLRQ�+DUGHQHG
66HHOOII 22UUJJDDQQLLVVDDWWLLRRQQ RRII 55HHFFRRQQIILLJJXXUUDDEEOOHH $$UUFFKKLLWWHHFFWWXXUUHHVV�� 88ZZHH77DDQQJJHHQQx +DUGZDUH�HYROXWLRQ�x 6LPXODWLRQ�RI�HYROYLQJ�KDUGZDUH�x ,QVWDQWLDWHG�KDUGZDUH�RSWLPLVDWLRQ�
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x %LRORJLFDO�HYROXWLRQ�x '1$�RU�51$�FDQ�EH�FRQVLGHUHG�DV�MXVW�D�ELW�VWULQJ�x (Q]\PHV�DUH�WKH�FLUFXLWV�x 7KH�SUREOHP�LV�GLIILFXOW�WR�VROYH�x &RPELQDWRULDO�H[SORVLRQ�RI� Q�� �x 0LVPDWFK�EHWZHHQ�FRGLQJ�OHQJWK�DQG�SRZHU�x ,QIOH[LELOLW\�RI�URXWLQJ�x &RQFOXVLRQV�x 6HOI�RUJDQLVDWLRQ�LQ�6L�LV�SRVVLEOH�x &RGLQJ�VHHPV�WR�EH�D�FHQWUDO�LVVXH�
(([[SSHHUULLHHQQFFHHVV ZZLLWWKK 55HHFFRRQQIILLJJXXUUDDEEOOHH &&RRPPSSXXWWLLQQJJ DDQQGG ))XXUUWWKKHHUU ::RRUUNN��77RREELLDDVV 22SSSSRROOGGx -DYD�LV�XVHG�WR�SURGXFH�DQ�REMHFW�RULHQWHG�EUHDNGRZQ�RI�WKH�V\VWHP�HLWKHU�LQ�6:��PLFUR�FRQWUROOHU��RU�LQ�+:��)3*$��x -DYD�WR�9+'/�WR�1HWOLVW�WR�&RQILJXUDWLRQ�'DWD�x 7HQVLOLFD��;WHQVD�SURFHVVRU�� KWWS���ZZZ�WHQVLOLFD�FRP�x 2PQLSDWK�3URFHVVRU� �1(&�� � 6RPHWKLQJ� LQ�EHWZHHQ�D�SDUDOOHO� SURFHVVRU�DQG�SURJUDPPDEOH� ORJLF�� �0XOWLSOH�FRQWH[WV�ZLWK�D�VZLWFKLQJ�WLPH�RI�a�QV�EHWZHHQ�FRQWH[WV�H�J��LQ�RQH�FRQWH[W�DQ�HOHPHQW�LV�DQ�DGGHU��LQ�DQRWKHU�D�;25�JDWH�
77KKHH 77KKLLUUGG ::DD\\ �� 11HHLLWWKKHHUU ++DDUUGG 11RRUU 66RRIIWW ::DDUUHH�� **RRUUGGRRQQ %%UUHHEEQQHHUUx +DUGZDUH� FRQQRWDWLRQV�� /RJLF�� SURFHVVRUV�� GDWDSDWKV�� FRPSXWHU�DUFKLWHFWXUHV��IL[HG�,�2�HWF�x 6RIWZDUH� FRQQRWDWLRQV�� 3URJUDPV�� VFULSWV�� *8,V�� DOJRULWKPV� HWF��� L�H��IOH[LEOH�x $OWHUQDWLYH�SKUDVH��5XQ�WLPH�UHFRQILJXUDEOH�V\VWHPV�x 1HZ�WHFKQRORJLFDO�LQIOXHQFHV�x 6\VWHP�OHYHO�LQWHJUDWHG�FKLSV�x &RQILJXUDEOH�ORJLF�DUUD\V�x 3KRWRQLF�WHFKQRORJLHV�x )XWXUHx 1HWZRUNV� RI� GLYHUVH� SURJUDPPDEOH� LQIRUPDWLRQ� KDQGOLQJ� FRPSRQHQWV�IURP�FKLS�OHYHO�XSZDUGV�

http://www.tensilica.com/
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x &RPPXQLFDWLRQ�LV�WKH�NH\�SUREOHP�x 'HDWK�WR�WKH�EXV�x ([SUHVVLQJ�GLYHUVH�SURJUDPPDELOLW\�x 
$UFKLWHFWXUH
�LV�WKH�SURJUDPPDEOH�WKLQJ�x 
$OJRULWKP
�UHIHUV�WR�WKH�SURJUDPPLQJ�x :KDW�LV�WKH�RSWLPDO�OHYHO�RI�DEVWUDFWLRQ"x 7RZDUGV�WKH�WKLUG�ZD\�x 5HVLVW�H[LVWLQJ�DEVWUDFWLRQV�� FRXOG�EH�WRR�DEVWUDFW�x ,QYHVWLJDWH�LQFUHPHQWDO�VWHSSLQJ�VWRQHV�WRZDUGV�IXWXUH�V\VWHP�GHVLJQ��GRQ
W�VROYH�HYHU\WKLQJ�WRR�VRRQ�x ,QYHQW�QHZ�LQIRUPDWLRQ�KDQGOLQJ�PRGHOV�DQG�V\VWHP�GHVLJQ�SURFHVVHV�x 7KH� EDUULHUV� EHWZHHQ� FRPSXWLQJ�� HOHFWURQLFV� DQG� 3KRWRQLFV� PXVW� EH�EURNHQ�GRZQ�x 0DQ\� SRWHQWLDO� IURP� WKH� �GLVDSSHDULQJ� FRPSXWHU�� LQ� WKH� DSSOLDQFH� RU�ORFDWLRQ�
00DDNNLLPPRRWWRR

VV ::DDYYHH�� WWKKHH ��QQGG ''HHVVLLJJQQ &&UULLVVLLVV DDQQGG WWKKHH ))XXWWXXUUHH RRII55HHFFRRQQIILLJJXXUUDDEEOOHH &&RRPPSSXXWWLLQQJJ�� 55HHLLQQHHUU ++DDUUWWHHQQVVWWHHLLQQx 0LFURSURFHVVRU�SURYLGHV�WKH�PRVW�IXQFWLRQDOLW\��KRZHYHU�WKH�PRVW�VLOLFRQ�LV�XVHG�LQ�DFFHOHUDWRUV�x �7DLO�ZDJJLQJ�WKH�GRJ��x :K\�QRW�PDNH�DFFHOHUDWRUV�UHFRQILJXUDEOH�x /RJLF�V\QWKHVLV�L�H��KDUGZDUH�GHVLJQ�E\�PDSSLQJ�RQWR�D�VWUDQJH�SODWIRUP�XVLQJ�&$'�x 0DNLPRWR
V� /DZ�� �0DLQVWUHDP� VLOLFRQ� DSSOLFDWLRQ� LV� FKDQJLQJ� HYHU\� ���\HDUV��
,,��..��00LLFFUURRSSUURRVVVVRRUUVV DDQQGG 55HHFFRRQQIILLJJXXUUDDWWLLRRQQ�� ..OODDXXVV ::DDOOGGVVFFKKPPLLGGWWx &RUH�RI�PRGHUQ�DQDORJXH�DQG�GLJLWDO�FLUFXLWV�x 6L]H�
ZDOO
�RI�����P�WHFKQRORJ\�x 6XSSO\�FDQQRW�EH�UHGXFHG�XQGHU��9�x ,Q�VHPLFRQGXFWRUV�OLJKW�SURSDJDWHV�ZLWK�RQH�WHQWK�RI�WKH�VSHHG�LW�GRHV�LQ�D�YDFXXP�x 0HPRU\�FDSDFLW\�VFDOHV�ZLWK� WKH�VTXDUH�RI�FKLS�VL]H�� �$FFHVV�WLPH�LV�QRW�LQFUHDVLQJ�LQ�WKH�VDPH�ZD\�
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x 6XSHUVFDODU�DUFKLWHFWXUHV�XVH�RXW�RI�RUGHU�SURFHVVLQJ�x &RPSOH[LW\� (IIHFWLYH� 6XSHUVFDODU� SURFHVVRU�� 6SOLWV� UHODWHG� SURFHVVHV�LQVWUXFWLRQV�LQWR�),)2�SLSHOLQHV���5HI��1RUPDQ�3��-RXSSL��x 3UHGLFWLRQx 7R�EUDQFK�RU�QRW�WR�EUDQFK�x (DUO\�HVWLPDWLRQ�RI�FRQWURO�IORZ�GHFLVLRQV�x &RQILJXUDWLRQ�IORZ�FDFKH�IRU�UHFRQILJXUDWLRQ�RI�IXQFWLRQDO�XQLWV�x 3DUDOOHOLVP�� FR�RSHUDWLYH� ORDG� EDODQFLQJ� DW� UXQ� WLPH�� �0HGLXP�RU� FRDUVH�JUDLQ�SDUDOOHOLVP�H�J��WKUHDGV�RU�PLFURWKUHDGV�x &RQILJXUDWLRQ� E\� SURJUDPPLQJ� ODQJXDJH� DQG� FRPSLOHUV�� � $GG� FLUFXLW�GHVFULSWLRQV�LQ��IRU�H[DPSOH��9+'/�XVLQJ�FRGH�
&&RRQQIILLJJXXUUDDEEOOHH 66\\VVWWHHPP RRQQ &&KKLLSS�� 55HHLLQQHHUU ..UUHHVVVVx &RQILJXUDEOH�6R&V�IURP�,QILQHRQ�$*�x 'HVLJQHUV�QHHG�x &RQILJXUDEOH�'63�LQVWUXFWLRQ�VHW�x &RQILJXUDEOH�6R&�DUFKLWHFWXUH�
,,QQIIUUDDVVWWUUXXFFWWXXUUHH RRII 33&&,, 33DDPPHHWWWWHH�� 00DDUUNN 66KKDDQQGGx 7KH�3DPHWWH�LV�D�UHFRQILJXUDEOH�PHPRU\�PDSSHG�3&,�ERDUG�x 2ULHQWHG�WR�,�2�DQG�LQWHUIDFLQJ�DSSOLFDWLRQV�x 3$0��3URJUDPPDEOH�$FWLYH�0HPRU\�x $UFKLWHFWXUH� KDV� QR� SURFHVVRU� RQ� ERDUG� � WKH� V\VWHP�PXVW� KDYH� D� KRVW�SURFHVVRU�DQ\ZD\�x &RPSLOHU�GHVLJQHG���:DQWHG�WR�ZULWH�FRGH�DQG�QRW�GUDZ�GHVLJQV�x 3URWHFW�V\VWHP�DJDLQVW�XVHU�PLVXVH�RU�SURJUDP�FUDVK�VR� LW GRHVQ
W�EULQJ�WKH�KRVW�GRZQ�x %LWVWUHDP� FRPSUHVVLRQ� ZRUNV� ZHOO� �GRQ
W� OLVWHQ� WR� ;LOLQ[��� � -XVW� WU\� XVLQJ�J]LS�x KWWS���ZZZ�UHVHDUFK�GLJLWDO�FRP�65&�SDPHWWH
$$VV\\QQFFKKUURRQQRRXXVV 55XXQQ��77LLPPHH 55HHFFRRQQIILLJJXXUUDDWWLLRRQQ ��557755���� 66LLPPRRQQ 77DD\\OORRUUx 3UREOHPV��/DFN�RI�WRROV�DQG�GLIILFXOW�GHVLJQV�x $V\QFKURQ\�� FDQ�VSOLW�FLUFXLW�DFURVV�PXOWLSOH�)3*$V�

http://www.research.digital.com/SRC/pamette
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x &RQYHQWLRQDO� )3*$V� KDYH� SUREOHPV� WKDW� PDNH� DV\QFKURQ\� GLIILFXOW���$V\QFKURQRXV�DUFKLWHFWXUHV�DUH�WKHUHIRUH�UHTXLUHG�x 
0RQWDJH
�FDQ�UXQ�V\QFKURQRXVO\�RU�DV\QFKURQRXVO\�x 3*$�67&� XVHV� D� SURJUDPPDEOH� GHOD\� HOHPHQW� WR� VDWLVI\� ORFDO� WLPLQJ�FRQVWUDLQWV�x 67$&&�GHVLJQHG�IRU�LPSOHPHQWDWLRQ�RI�VHOI�WLPHG�UHFRQILJXUDEOH�V\VWHPV�x &ORFN�LV�UHSODFHG�E\�DQ�DUUD\�RI�WLPLQJ�FHOOV���7KH�DGYDQWDJH�LV�WKDW�WLPLQJ�FHOOV�FDQ�EH�RSWLPLVHG�IRU�D�VSHFLILF�WDVN�
((PPEEHHGGGGLLQQJJ (([[SSUUHHVVVV **UUDDSSKKVV LLQQWWRR 11HHWWZZRRUUNNVV�� 00DDQQIIUUHHGG ..XXQQGGHHx 5HGXFLQJ�WKH�GLDPHWHU�RI�D�QHWZRUN�x 'LDPHWHU�LV�WKH�ORQJHVW�GLVWDQFH�EHWZHHQ�QRGHV�L�H��PD[LPXP�KRS�FRXQW�x 0RWLYDWHG�E\�$70�QHWZRUNV�x )LUVW� VWUXFWXUH� FRQVLGHUHG� ZDV� ULQJ�� � &DQ� UHGXFH� DYHUDJH� KRSV� RI� 1� WR�1���� �x &DQ�DOVR�EH�XVHG�RQ�PHVK�WRSRORJ\��+�WUHH�RU��'�+�WUHH�x *UDSKV� ZLWK� +DPLOWRQLDQ� F\FOHV� DOORZ� \RX� PDNH� IXOO� XVH� RI� WKH� ULQJ�FRQFHSW�x 0XVW�VSDFH�QRGH�OLQNV�HYHQO\�IRU�RSWLPDO�XVDJH�
88VVLLQQJJ 22SSWWRRHHOOHHFFWWUURRQQLLFF ,,QQWWHHUUFFRRQQQQHHFFWWVV IIRRUU 55XXQQ��77LLPPHH55HHFFRRQQIILLJJXXUUDDEEOOHH $$UUUUDD\\VV�� ''LLHHWWPPDDUU ))HH\\x 0RWLYDWLRQ�x ,QFUHDVH�LQ�FKLS�GHQVLW\� � D �x ,QFUHDVH�LQ�FKLS�VL]H� � E �x %HIRUH���î��HOHPHQWV���$IWHU���î�î��î�� ����HOHPHQWV�x 04:V�FDQ�DOVR�EH�XVHG�DV�GHWHFWRUV�
33UURRWWRRWW\\SSLLQQJJ ((QQYYLLUURRQQPPHHQQWW IIRRUU 55HHFFRRQQIILLJJXXUUDDEEOOHH 33UURRFFHHVVVVRRUUVV�� 66HHUUMMHHLL66DDYYLLWW]]NNLLx 5HFRQILJXUDEOH� SURFHVVRUV�� 35,6&�� Q3�� 6S\GHU�� 2QH&KLS�� *DUS��&R03$5(��1$3$������3URWHXV�x $SSURDFKHV�WR�SURWRW\SLQJ�x 'HGLFDWHG� HQYLURQPHQW� PXOWL�)3*$� ERDUGV� ZLWK� RQ�ERDUG� PHPRU\����������WR�����������
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x &RPPHUFLDO� PXOWL�)3*$� ERDUGV� WKDW� RSHUDWH� LQVLGH� FRPSXWHU� XVLQJ�GHGLFDWHG�VRIWZDUH���������WR����������x (YDOXDWLRQ�PRGXOH�� DYDLODEOH�IURP�PDQXIDFWXUHU�RQO\�ZLWK�VSHFLILF�FDUG�WRROV�����������x 5HTXLUHPHQWV�IRU�WHVW�HQYLURQPHQW�x )OH[LELOLW\�� 5HFRQILJXUDWLRQ�WLPHV�VKRXOG�EH�NHSW�VKRUW�x 6FDODELOLW\�� 8QVDWLVIDFWRU\�PDSSLQJ�DV�LW�VFDOHV�x 2EVHUYDELOLW\� � &DQ�ZDWFK�ZKDW� WKH�)3*$� LV�GRLQJ�DW�YDULRXV�VWDJHV��L�H��VWDWH�LQIRUPDWLRQ�
((YYDDOOXXDDWWLLQQJJ ''6633VV ZZLLWWKK ''\\QQDDPPLLFFDDOOOO\\ 55HHFFRRQQIILLJJXXUUDDEEOOHH 33UURRFFHHVVVVLLQQJJ88QQLLWWVV�� 66WWHHIIIIHHQQ ..||KKOOHHUUx 3URFHVVLQJ�RI�VWUHDPLQJ�GDWD�HIILFLHQWO\�GRQH�E\�DSSOLFDWLRQ�VSHFLILF�'63�x '63�RQO\�VXLWDEOH�IRU�D�QDUURZ�UDQJH�RI�DSSOLFDWLRQV�x 3HUIRUPDQFH�HQKDQFHPHQWV�RQO\�SRVVLEOH�WKURXJK�KDUGZDUH�H[FKDQJH�x &RXOG� LQFUHDVH�QXPEHU� RI SURFHVVLQJ� XQLWV� �38V��� LPSURYH�FORFN� UDWH� RU�LQWURGXFH�QHZ�FRPSXWDWLRQDO�WRSRORJLHV�x 538��5HFRQILJXUDEOH�3URFHVVLQJ�8QLWV�
77KKHH 33��11&& 33UURRMMHHFFWW RRUU ++RRZZ 00XXFFKK 33DDUUDDOOOOHHOOLLVVPP LLVV 77KKHHUUHH""�� <<RRVVLL%%HHQQ��$$VVKKHHUUx &RQVLGHU� WKH� SUREOHP� RI� VSHHGXS� LQ� VHTXHQWLDO� SURJUDPV� E\� PHDQV� RI�SDUDOOHOLVP�x 3�1&� FRPSLOHV� VHTXHQWLDO� SURJUDPV� LQWR� ERROHDQ� FLUFXLWV� DQG� WKHQ�H[HFXWHV�WKHP�LQ�SDUDOOHO�XVLQJ�D�SUREDELOLVWLF�DOJRULWKP�x 3DUDOOHOLVP�LV�EHVW�H[SRVHG�ZKHQ�SURJUDPV�DUH�FRPSLOHG�LQWR�FLUFXLWV�x 0RGHUQ�SURFHVVRUV�DUH�EDVHG�RQ�LQVWUXFWLRQ�OHYHO�SDUDOOHOLVP��,/3��x *RDOV�x 7R�SURGXFH�XSSHU�ERXQGV�RQ�SDUDOOHOLVP�ZKHQ�XVLQJ�,/3�x (YDOXDWH�SRWHQWLDO�LPSURYHPHQW�IRU�FRPSLODWLRQ�WR�FLUFXLWV�x 3UREDELOLVWLF� PHWKRG� XVHG� E\� 3�1&� FDQ� OHDG� WR� QHZ� W\SH� RI�DUFKLWHFWXUH�WKDW�LV�QRW�YRQ�1HXPDQQ�EDVHG�x 0HWULFV�x 'HSWK�RI�SDUDOOHOLVP��'3��� WKH�UDWLR�EHWZHHQ�WKH�VL]H�RI�D�FLUFXLW�DQG�LWV�GHSWK�x 3RWHQWLDO�VSHHGXS��36��� DELOLW\�WR�VSHHGXS�
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x ([HFXWLRQ� RI� D� SURJUDP� XVLQJ� SUREDELOLVWLF� PHWKRGV� WR� HYDOXDWH� WKH�FLUFXLW�x 7KH� FLUFXLW� HYDOXDWLRQ� SUREOHP� �&93�� LV� 3� FRPSOHWH� DQG� HYHQ� LWV�DSSUR[LPDWLRQ�LV�NQRZQ�WR�EH�KDUG�x ([SRVH�SDUDOOHOLVP�E\�x /RRS�XQUROOLQJ�x &RPSLOHU�KDUGZDUH� VFKHGXOLQJ� ZKHUH� FRPSLOHU�KDUGZDUH� JURXSV�LQGHSHQGHQW�LQVWUXFWLRQV�x )DOVH�PHPRU\�GHSHQGHQFLHV�x %UDQFK� SUHGLFWLRQ� � VSHFXODWLYH� H[HFXWLRQ� RI� LWHUDWLRQV� EDVHG� RQ�SUHGLFWLRQV�RI�WKH�EUDQFK�WKDW�ZLOO�EH�WDNHQ�x 3LSHOLQH� SDUDOOHOLVP� � QRW� UHOHYDQW� DV� WKHUH� LV� QR� ORDG�IHWFK�GHFRGH���(YHU\WKLQJ�LV�LQ�RQH�FLUFXLW�
$$FFFFHHOOHHUUDDWWLLRRQQ RRII 66DDWWLLVVIILLDDEELLOOLLWW\\ $$OOJJRRUULLWWKKPPVV EE\\ 55HHFFRRQQIILLJJXXUUDDEEOOHH++DDUUGGZZDDUUHH�� 00DDUUFFRR 33OODDWW]]QQHHUUx $SSOLFDWLRQ�DUHDV�x &$'�RI�GLJLWDO�FLUFXLWV��V\QWKHVLV��RSWLPLVDWLRQ�� WHVW�SDWWHUQ�JHQHUDWLRQ�DQG�YHULILFDWLRQ�x &U\SWRJUDSK\��HQFRGLQJ�DQG�GHFRGLQJ��x 3UREOHP�LV�13�FRPSOHWH�x 6RIWZDUH�VROYHV�E\�XVLQJ�D�EDFNWUDFNLQJ�WUHH�VHDUFK�DOJRULWKP�x +DUGZDUH�GRHV�QRW�FKDQJH�DV\PSWRWLF�UXQWLPH�FRPSOH[LWLHV�x /HVV�SRZHUIXO�VWUDWHJLHV�WKDQ�VRIWZDUH�x )DVW�GHGXFWLRQ�E\�H[SORLWLQJ�SDUDOOHOLVP�LQ�SUREOHP�LQVWDQFHV�x ,QVWDQFH� VSHFLILF� UHFRQILJXUDWLRQ� � QHZ� KDUGZDUH� IRU� HDFK� SUREOHP�LQVWDQFH���&LUFXLW�JHQHUDWLRQ�DQG�)3*$�FRQILJXUDWLRQ�DW�UXQWLPH�x 5HTXLUHG�DSSOLFDWLRQ�FKDUDFWHULVWLFV�x )LQH�JUDLQHG�SDUDOOHOLVP�LQVWDQFH�x /RQJ�UXQWLPHV�ZLWK�HDFK�QHZ�LQVWDQWLDWLRQ�x 2SWLPLVDWLRQV�x 2UGHU�YDULDEOHV�x &KRRVH�DVVLJQPHQW�RUGHU�x &KHFN�IRU�VSHFLDO�FDVHV�
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&&HHOOOOXXOODDUU $$XXWWRRPPDDWWDD ZZLLWWKK 55HHFFRRQQIILLJJXXUUDDEEOOHH %%XXVVVVHHVV�� 77KKRRPPDDVV::RRUUVVFFKKx &HOOXODU� $XWRPDWD�� )LQLWH� VWDWH� PDFKLQH� RSHUDWLQJ� RQ� GDWD� DQG�LQWHUFRQQHFWHG�XVLQJ�VRPH�DUFKLWHFWXUH�WR�RQH�RI�LWV�QHLJKERXUV�
::KK\\ DDQQGG ++RRZZ 66KKRRXXOOGG ::HH 88VVHH ))33**$$VV WWRR 55XXQQ 00RREELLOOHH &&RRGGHH��))UUHHGGHHUULLFF 55DDLLPPEEDDXXOOWWx 6SHFLDOLVHG�YLUWXDO�FRQILJXUDEOH�DUUD\V��69&$��x '\QDPLFDOO\�UHFRQILJXUDEOH�YLUWXDO�PDFKLQH��'590��x ,PSURYHV�UXQWLPH�IRU�PRELOH�FRGH�x 0RELOH�FRGH�� DQ�HYROYLQJ�FRQFHSW�x 7UDQVIHUUHG�LQ�SODFH�� FOLHQW�VHUYHU�PRGHO��64/��x /RDGHG�RQ�GHPDQG��+70/��DSSDOHWV��x $XWRQRPRXV�DJHQWV��$JOHWV��2GHVVH\��9R\DJHU��x 0RELOH�FRGH�LV XVHIXO�IRU�x 5HGXFLQJ�QHWZRUN�ORDG�x 'LVFRQQHFWHG��RII�OLQH��QHWZRUN�PRGH�x $OUHDG\�XVHG�LQ�H�FRPPHUFH�DQG�WHOHFRPPXQLFDWLRQV�UXQWLPH�VHUYLFHV�x -DYD��22�DQG�-DYD�YLUWXDO�PDFKLQH��EHQHILWV�x '\QDPLF�FODVVHV�DQG�VDIH�PHPRU\�KDQGOLQJ�x -DYD�GUDZEDFNV�x 6RIWZDUH�FRPSOH[LW\��LQVWDOODWLRQ�LV���0%��x 5HVRXUFH�KXQJU\�x 3HUIRUPDQFH���������WLPHV�VORZHU�x 5DLVHG�VHFXULW\�SUREOHP�� H[HFXWHG�RQ�KRVW�x 5XQWLPH�ULJLGLW\�� PRQROLWKLF�FRUH��FRPSOH[�HQWDQJOHG�GDWD�VWUXFWXUHV�x 6ROXWLRQ��SXW�FRGH�RQ�UXQWLPH�UHFRQILJXUDEOH�KDUGZDUH�
66SSHHFFLLDDOOLLVVHHGG 99LLUUWWXXDDOO &&RRQQIILLJJXXUUDDEEOOHH $$UUUUDD\\VV�� ''RRPPLLQQLLTTXXHH //DDYYHHQQLLHHUUx -XVW�LGHDV��VWLOO�QR�LPSOHPHQWDWLRQ�x :LVK� WR� GHVLJQ� �KDUGZDUH�� VXSSRUW� WKDW� LV� LQGHSHQGHQW� RI� )3*$� IDPLO\�DUFKLWHFWXUH�x 8VH�&/%V�DV�URXWLQJ�UHVRXUFHV�
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++DDUUGGZZDDUUHH��66RRIIWWZZDDUUHH ((OOHHPPHHQQWWVV�� %%HHUUQQDDUUGG 33RRWWWWLLHHUUx +DUGZDUH�UHVRXUFHV�DUH�LQFUHDVLQJ�IDVWHU�DQG�IDVWHU�� GHVLJQ�FRVW�UHPDLQV�OLQHDU�WR�WKLV�LQFUHDVH�x 'HVLJQ�WLPH�LV�FULWLFDO�x 0DLQ�LGHD�LV�KRPRJHQHRXV�XVH�RI�REMHFW�PRGHOV�x 5HGHVLJQLQJ� HYHU\WKLQJ� GRZQ� WR� KDUGZDUH� ZLWK� RQH� PHWKRGRORJ\� LV�DWWUDFWLYH�EHFDXVH�x 1R�ORVV�RI�VHPDQWLFV�GXH�WR�VRIWZDUH�OD\HULQJ�x $YRLG�OD\HU�LQVWDELOLW\�x =HUR�EODFN�ER[�RSHUDWLRQ�x 3RUWDELOLW\�RQ�UHFRQILJXUDEOH�SDUWV�LV�NH\�x &�PRGHO�GRHV�QRW�ILW�RQ�FKLS�PXOWLSURFHVVLQJ�DQG�KDV�FRPSOH[�V\QWD[�
//DDYYDD�� 66DDWWQQDDPP 66LLQQJJKKx 6\QWKHVLV�QRW�SRVVLEOH�ZLWK�/DYD�� RQO\�D�VWUXFWXUHG�GHILQLWLRQ�WRRO�x 1R�&/%�ORFDWLRQV�� D�OLWWOH�ELW�RI�DUFKLWHFWXUH�LQGHSHQGHQFH�x *LYHV�\RX�EDFN�WKH�FRPSRVLWH�FLUFXLW�x +XPDQV�EHWWHU�DW�SODFLQJ��OD\RXW��WKDQ�WKH�FRPSXWHU�x &RPSXWHU�EHWWHU�DW�URXWLQJ�
77KKHH ))8855,, 55XXQQWWLLPPHH 55HHFFRRQQIILLJJXXUUDDEEOOHH ((QQYYLLUURRQQPPHHQQWW�� $$GGDDPP ''RRQQOOLLQQx 7KH�XOWLPDWH�5,6&��85,6&��x 6LQJOH�LQVWUXFWLRQ�SURFHVVRU�� PRYH�PHPRU\�WR�PHPRU\�x 0LJUDWH�FRPSXWH�HOHPHQWV�WR�V\VWHP�EXV�x )OH[LEOH�85,6&��)85,��x ([SORLW�G\QDPLFLVP�� H[SDQG�DQG�FRQWUDFW�V\VWHP�EXV�x 6HOI PRGLI\LQJ� FLUFXLWU\�� PHPRU\� PDSSHG� FRQILJXUDWLRQ� 65$0�� � 6HOI�PRGLILFDWLRQ�FRQVLGHUHG�D�WDERR�LQ�PRGHUQ�V\VWHPV�x 0XVW� EH� DEOH� WR� FRQILJXUH� RQ�OLQH� � SDUWLDOO\� UHFRQILJXUDEOH� DUFKLWHFWXUHV�DUH�HVVHQWLDO�x 1RQ�WHFKQLFDO�UHTXLUHPHQW�� RSHQ�DUFKLWHFWXUH�)3*$�x &DQ� EH� VWDWLF� �SUHGHILQHG� FRQILJXUDWLRQ� VFKHGXOH�� RU� G\QDPLF� �SULPLWLYH�RSHUDWLQJ�V\VWHP��x 2IIOLQH�VWRUH�RI�FLUFXLWU\�DYDLODEOH�RQ�UHTXHVW�
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55HHFFRRQQIILLJJXXUUDDEEOOHH ))XXQQFFWWLLRRQQDDOOLLWW\\ �� 77KKHH 2266 33HHUUVVSSHHFFWWLLYYHH�� 00LLFFKKDDHHOO''DDOOHHVVx $GG�FRQILJXUDEOH�XQLWV�WR�&38�$/8�x 26�QHHGV� WR�EH�DOWHUHG� WR�VXSSRUW�DGGLWLRQ�VR�QR�SURFHVVHV� UHFRQILJXUH�XQLWV�EHLQJ�XVHG�E\�RWKHU�SURFHVVHV�x 6LQJOH�ODUJH�UHVRXUFH�LV�EDG�x 5HVRXUFH�PDQDJHPHQW�� GLYLGH�WKH�DYDLODEOH�UHVRXUFHV�x /RDGLQJ�FLUFXLWV�� ZKDW�KDSSHQV�LQ�DQ�LQWHUUXSW�RFFXUV"x 'HOD\�LQWHUUXSW"x %DFN�RII DQG�UHVWDUW"x &KHFNSRLQWV�GXULQJ�ORDGLQJ�WR�KDQGOH�LQWHUUXSWV�
22SSHHUUDDWWLLQQJJ 66\\VVWWHHPPVV 66XXSSSSRRUUWW IIRRUU ''\\QQDDPPLLFFDDOOOO\\ 55HHFFRRQQIILLJJXXUUDDEEOOHH$$UUFFKKLLWWHHFFWWXXUUHHVV�� 22OOLLYYHHUU ''LLHHVVVVHHOOx 0RWLYDWLRQ�x *URZLQJ�VL]H�RI�UHFRQILJXUDEOH�ORJLF�UHVRXUFH�x *URZLQJ�UDQJH�DQG�LQWHJUDWLRQ�RI�DSSOLFDWLRQV�x 2ULHQWDWLRQ�WRZDUGV�UHDO�WLPH�WDVNV�x +RZ� GR� \RX� PDQDJH� DQG� VXSSRUW� ORJLF� UHVRXUFHV� LQ� D� PXOWLWDVNHG�HQYLURQPHQW�x 6SDFH�WLPH�x )L[HG�YDULDEOH�SDUWLWLRQLQJ�x )L[HG�SDUWLWLRQ�VL]H�DGYDQWDJHV�x (DV\�WR�GHVLJQ�IRU�x )DXOW�WROHUDQW�x 0DQDJHDEOH�x /RFDWLRQ�LQGHSHQGHQW�x )L[HG�SDUWLWLRQ�VL]H�GLVDGYDQWDJHV�x 7DVN�SHUIRUPDQFH�FDQ�VXIIHU�x )UDJPHQWDWLRQ�x 9DULDEOH�SDUWLWLRQ�VL]H�DGYDQWDJHV�x 2SWLPDO�SHUIRUPDQFH�L�H��ULJKW�DPRXQW�RU�UHVRXUFH�DOORFDWHG�x %HWWHU�XWLOLVDWLRQ�
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x 9DULDEOH�SDUWLWLRQ�VL]H�GLVDGYDQWDJHV�x 6FKHGXOLQJ�FRPSOH[LW\�WR�FRSH�ZLWK�G\QDPLF�UHVRXUFH�DYDLODELOLW\�x ([WHUQDO�IUDJPHQWDWLRQ�x &RSLQJ�ZLWK�YDULDEOH�VL]H�WDVNV�x :DLW�IRU�RU�SUH�HPSW�H[HFXWLQJ�WDVNV�x 0RYH�H[HFXWLQJ�WDVNV�WR�IUHH�XS�VSDFH��JDUEDJH�FROOHFWLRQ��x $GDSW� LQFRPLQJ� WDVN� WR� VSDFH� DYDLODEOH� DW� UXQWLPH�� � 5HTXLUHV� IDVW�SDUWLWLRQLQJ��SODFHPHQW�DQG�URXWLQJ�x /RQJ�WHUP�JRDOV�DUH�WR�GHYHORS�DFFXUDWH�DQG�HIILFLHQW�LQGLFDWRUV�WR�DFFHSW�RU�UHMHFW�D�WDVN�
77DDVVNN 55HHDDUUUUDDQQJJHHPPHHQQWW RRII 33DDUUWWLLDDOOOO\\ 55HHFFRRQQIILLJJXXUUDDEEOOHH ))33**$$VV ::LLWWKK55HHVVWWUULLFFWWHHGG %%XXIIIIHHUU�� 00DDUUWWLLQQ 00LLGGGGHHQQGGRRUUIIx ([DPLQHV�WKH�SODFHPHQW�RI�WDVNV�LQ�D�UHFRQILJXUDEOH�DUUD\�x 7RWDO�5HFRQILJXUDWLRQ��$OO�WDVNV�VWRSSHG�DQG�UHDUUDQJHG�x 3DUWLDO�5HFRQILJXUDWLRQ��6LQJOH�WDVNV�UHORFDWHG�ZKLOH�RWKHUV�H[HFXWH�x ,QSXW�GDWD�VWUHDPV�RI�WKH�VXVSHQGHG�WDVNV�PXVW�EH�EXIIHUHG�x 8VH�JHQHWLF�DOJRULWKP�WR�VFKHGXOH�WDVNV�
''HHYYLLOO

VV $$GGYYRRFFDDWWHH �� 77KKHH 99RRQQ��11HHXXPPDDQQQQ %%RRWWWWOOHHQQHHFFNN DDQQGG 22WWKKHHUU00\\WWKKVV�� 00DDUUNN 66KKDDQQGGx 5HFRQILJXUDEOH�FDQ�GR�UHDO�WLPH�L�H��QDQRVHFRQGV�WR���V�RI�PLFURVHFRQGV�x 5HFRQILJXUDEOH�XVXDOO\�WKRXJKW�RI DV�SRZHU�HIILFLHQW�� EXW�ZDWFK�RXW�WKRXJK�IRU�WKH�7UDQVPHWD�x 5LJKW�JUDQXODULW\�LV�LPSRUWDQW��%LW��IXQFWLRQDO�XQLW��&38��PXOWLSURFHVVRU�x ,QVWUXFWLRQ�VHW�LV�PDUNHW�GULYHQ�
''\\QQDDPPLLFFDDOOOO\\ 55HHFFRRQQIILLJJXXUUDDEEOOHH //RRJJLLFF DDQQGG 66\\VVWWHHPP RRQQ &&KKLLSS�� 33DDWWUULLFFNN//\\VVDDJJKKWWx '\QDPLFDOO\� UHFRQILJXUDEOH��'HYLFHV� WKDW� FDQ�EH� VHOHFWLYHO\� UHFRQILJXUHG�ZKLOH�UXQQLQJ�x ,Q�RWKHU�ZRUGV��WKH�IORRU�SODQ�LV�D�IXQFWLRQ�RI�WLPH�x :LWK�PRUH�ORJLF�DQG�PRUH�WDVNV�RQ�DQ�)3*$�LW�LV�OHVV�OLNHO\�WKDW�DOO�WDVNV�H[HFXWH�VLPXOWDQHRXVO\�x 'LIIHUHQFH�EHWZHHQ�DGMDFHQW�ORJLF�IDPLOLHV�LQ�)3*$V�LV�LQFUHDVLQJ�x 'HHS�VXE�PLFURQ��'60��LV�D�GHYLFH�ZLWK�D�WUDQVLVWRU�SLWFK������P�
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x '3&6��'HOD\�DQG�SRZHU�FDOFXODWLRQ�V\VWHP�
$$VVVVRRFFLLDDWWLLYYHH 33DDUUDDOOOOHHOO 33UURRFFHHVVVVLLQQJJ IIRRUU //RRJJLLFF ((YYHHQQWW��''UULLYYHHQQ66LLPPXXOODDWWLLRRQQ ��$$3333//((66���� ''DDPPLLDDQQ ''DDOOWWRRQQx 0LQLPLVH�VXSSRUW�WDVNV�x ,GHQWLI\�HVVHQWLDO�HOHPHQW�RSHUDWLRQV�x 5HWDLQ�IXQFWLRQDOLW\�x 1RUPDOO\�RQO\�������RI�JDWHV�LQ�D�FLUFXLW�DUH�DFWLYH�x &XUUHQW� VLPXODWRUV� HYDOXDWH� DOO� JDWHV� DQG� WKHUHIRUH� KDYH� �������UHGXQGDQF\�x 3UREOHP�OLHV�LQ�DFWLYH�JDWH�LGHQWLILFDWLRQ�
&&\\FFOOLLFF &&XXWWZZLLGGWWKK RRII 00HHVVKKHHVV�� 22QQGGUUHHMM 66ììNNRRUUDDx 0RWLYDWLRQ�IRU�PHVKHV�x 1DWXUDO�GDWD�VWUXFWXUH�LQ�PDQ\�SUREOHPV��H�J��WKH�PDWUL[��x &RQVWDQW�GHJUHH�x 0DQ\�DOJRULWKPV�GHYHORSHG�x $V� SDUDOOHO� RU� GLVWULEXWDEOH� FRPSXWLQJ� V\VWHPV�� LPSOHPHQWDEOH� ZLWK�VKRUW�ZLUHV�WKHUHIRUH�OLWWOH�VLJQDO�SURSDJDWLRQ�GHOD\�
.HLWK�-��6\PLQJWRQ
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//LLVVWW RRII 33DDUUWWLLFFLLSSDDQQWWVV
'DJVWXKO�VHPLQDU������'DWH�������������� ����������7LWOH��'\QDPLFDOO\�5HFRQILJXUDEOH�$UFKLWHFWXUHV:HESDJH��KWWS���ZZZ�GDJVWXKO�GH�'$7$�3DUWLFLSDQWV�������KWPO
0DUFXV�%HGQDUD8QLYHUVLWlW�3DGHUERUQ)%����� (OHNWURWHFKQLN3RKOVWU�������3RVWIDFK�����('�������3DGHUERUQ'SKRQH�� ����������������ID[� ����������������H�PDLO� EHGQDUD#GDWH�XSE�GHXUO� KWWS���ZZZ�GDWH�XQL�SDGHUERUQ�GH�
<RVL�%HQ�$VKHU+DLID�8QLYHUVLW\'HSW��RI�&RPSXWHU�6FLHQFH,/�������+DLID,/SKRQH�� ��������������H�PDLO� \RVL#FV�KDLID�DF�LOXUO� KWWS���FV�KDLID�DF�LO�\RVL
1HLO�:��%HUJPDQQ4XHHQVODQG�8QLYHUVLW\�RI�7HFKQRORJ\&5&�� 6DWHOOLWH�6\VWHPV��*HRUJH�6WUHHW*32�%R[�����4/'������%ULVEDQH$8SKRQH�� ���������������ID[� ���������������H�PDLO� Q�EHUJPDQQ#TXW�HGX�DXXUO� KWWS���ZZZ�FUFVV�TXW�HGX�DX
*RUGRQ�%UHEQHU8QLYHUVLW\�RI�(GLQEXUJK'LYLVLRQ�RI�,QIRUPDWLFV-DPHV�&OHUN�0D[ZHOO�%XLOGLQJ0D\ILHOG�5RDG(+���-= (GLQEXUJK*%SKRQH�� ����������������ID[� ����������������H�PDLO� *�%UHEQHU#HG�DF�XN

0LFKDHO�'DOHV8QLYHUVLW\�RI�*ODVJRZ'HSW��RI�&RPSXWLQJ�6FLHQFH���/LO\EDQN�*DUGHQV*����5=�*ODVJRZ*%SKRQH�� ����������������ID[� ����������������H�PDLO� PLFKDHO#GFV�JOD�DF�XNXUO� KWWS���ZZZ�GFV�JOD�DF�XN�aPLFKDHO
'DPLDQ�'DOWRQ8QLYHUVLW\�&ROOHJH�'XEOLQ'HSW��RI�&RPSXWHU�6FLHQFH,5/�� ��'XEOLQ,5/SKRQH�� ��������������ID[� ���������������H�PDLO� GDPLDQ�GDOWRQ#XFG�LHXUO� KWWS���ZZZ�FV�XFG�LH�VWDII�GGDOWRQ�
2OLYHU�'LHVVHO7KH�8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV6FKRRO�RI�&RPSXWHU�6FLHQFH�DQG�(QJLQHHULQJ16:������6\GQH\$8SKRQH�� ���������������ID[� ���������������H�PDLO� RGLHVVHO#FVH�XQVZ�HGX�DXXUO� KWWS���ZZZ�FVH�XQVZ�HGX�DX�aRGLHVVHO
$GDP�'RQOLQ8QLYHUVLW\�RI�(G LQEXUJK'HSW��RI�&RPSXWHU�6FLHQFH-DPHV�&OHUN�0D[ZHOO�%XLOGLQJ0D\ILHOG�5RDG(+���-=�(GLQEXUJK*%SKRQH�� ����������������ID[� ����������������H�PDLO� DGDPG#GFV�HG�DF�XNXUO� KWWS���ZZZ�GFV�HG�DF�XN�aDGDPG�

http://www.dagstuhl.de/DATA/Participants/00261.html
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5ROI�'UHFKVOHU8QLYHUVLWlW�)UHLEXUJ,QVWLWXW�I�U�,QIRUPDWLN$P�)OXJKDIHQ���'�������)UHLEXUJ'SKRQH�� ����������������ID[� ����������������H�PDLO� GUHFKVOH#LQIRUPDWLN�XQL �IUHLEXUJ�GHXUO� KWWS���ZZZ�LQIRUPDWLN�XQL �IUHLEXUJ�GH�aGUHFKVOH
+RVVDP�(O�*LQG\8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV6FKRRO�RI�&RPSX WHU�6FLHQFH�DQG�(QJLQHHULQJ2IILFH�((�%OGJ��5RRP����16:������6\GQH\$8SKRQH�� ���������������ID[� ���������������H�PDLO� HOJLQG\#FVH�XQVZ�HGX�DXXUO� KWWS���ZZZ�FVH�XQVZ�HGX�DX�VFKRRO�SHRSOH�LQIR�HOJLQG\�KWPO
'LHWPDU�)H\8QLYHUVLWlW�6LHJHQ,QVW��I�U�5HFKQHUVWUXNWXUHQ+|OGHUOLQVWU���'�������6LHJHQ'SKRQH�� ����������������ID[� ����������������H�PDLO� IH\#UV�XQL�VLHJHQ�GHXUO� KWWS���ZZZ�UV�XQL �VLHJHQ�GH
5HLQHU�:��+DUWHQVWHLQ8QLYHUVLWlW�.DLVHUVODXWHUQ)%�,QIRUPDWLN/HKUVWXKO�5HFKQHUVWUXNWXUHQ3RVWIDFK�����'�������.DLVHUVODXWHUQ'SKRQH�� ����������������ID[� ���������������H�PDLO� KDUWHQVW#UKUN�XQL �NO�GHXUO� KWWS���[SXWHUV�LQIRUPDWLN�XQL �NO�GH
5DLQHU�.UHVV,QILQHRQ�7HFKQRORJLHV�$*&RUSRUDWH�'HYHORSPHQW2WWR�+DKQ�5LQJ��������0�QFKHQ'SKRQH�� ����������������ID[� ����������������H�PDLO� UDLQHU�NUHVV#LQILQHRQ�FRPXUO� KWWS���ZZZ�LQILQHRQ�FRP

0DQIUHG�.XQGH7HFKQLVFKH�8QLYHUVLWlW�,OPHQDX)DNXOWlW�I�U�,QIRUPDWLN�XQG�$XWRPDWLVLHUXQJ)*�$XWRPDWHQ�XQG�)RUPDOH�6SUDFKHQ3RVWIDFK�������'�������,OPHQDX'SKRQH�� ����������������ID[� �����������������H�PDLO� NXQGH#WKHRLQI�WX �LOPHQDX�GHXUO� KWWS���HLFKH�WKHRLQI�WX �LOPHQDX�GH
6WHIIHQ�.|KOHU78�'UHVGHQ)DNXOWlW�,QIRUPDWLN'�������'UHVGHQ'SKRQH�� ����������������ID[� ����������������H�PDLO� VWN#LWH�LQI�WX�GUHVGHQ�GH
'RPLQLTXH�/DYHQLHU8QLYHUVLWp�GH�5HQQHV��&DPSXV�GH�%HDXOLHX$YHQXH�GX�*pQpUDO�/HFOHUF)�������5HQQHV)SKRQH�� �����������������ID[� �����������������H�PDLO� ODYHQLHU#LULVD�IUXUO� KWWS���LZZ�LULVD�IU�DSL�/DYHQLHU�
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