





4EKI

:KDW V QHZ DW 0,7%$*6"

2YHU WKH SDVW WZR \HDUV ODULWLPH ,QVWLWXWH RI 7THFKQRORF
PRUH WKDQ PLOOLRQ LQ DGYDQFHG VLPXODWLRQ WHFKQROR.
VSDFHV UHLQIRUFLQJ RXU SRVLWLRQ DV D JOREDO OHDGHU LQ
UHVHDUFK

$V PXOWLSOH PDULWLPH VHFWRUV H[SDQG DQG D VLIJQLILFDQW S
UHWLUHPHQW WKH GHPDQG IRU KLJK ILGHOLW\ WUDLQLQJ DQG R
JUHDWHU 0,7%*6 OHYHUDJHVY GHFDGHV RI VLPXODWLRQ H[SHUWL
PDULQHUV ZKLOH VXSSRUWLQJ FRPSOH[ QDYLJDWLRQ IHDVLELOL
DQG RIIVKRUH VHFWRUV

7KH /1* LQGXVWU\ FRQWLQXHV WR JURZ UDSLGO\ WR PHHW JORELIL
LQFUHDVHG XVH RI /1* DV D PDULQH IXHO $W WKH VDPH WLPH W
UHFRUG SDVVHQJHU YROXPHV DQG RIIVKRUH ZLQG FRQWLQXHYV
WKH JOREDO HQHUJ\ PL[ $FURVV DOO RI WKHVH VHFWRUV VLPXC(
QDYLIJDWLRQ VDIHW\ HVWDEOLVKLQJ EHVW SUDFWLFHYV GHILQLC
UHGXFLQJ RSHUDWLRQDO ULVN EHIRUH YHVVHOV HYHU HQWHU "

5HFHQW ,QYHVWPHQWY &DSDELOLW\ (QKDQFHPHQWYV
0,7$*6 KDV PDGH WDUJHWHG XSJUDGHV WR HQVXUH FOLHQWYV DQ
OHYHOV Rl UHDOLVP IOH[LELOLW\ DQG DQDO\WLFDO SRZHU DYD

(QKDQFHG )X0OO OLVVLRQ %ULGJH )0% O9LVXDO 6\WWHPV

2Q WKH (DVW &RDVW )XOO OLVVLRQ %ULGJHV DQG ZHUH XSJ
ODVHU SURMHFWRUV OXPHQV VLJQLILFDQWO\ HQKDQFLQJ
UHDOLVP 7KHVH EULGJHV FD QH®RIZY HQWSH MIDLVOHF W SR RWKKLLS) U VG
FRRUGLQDWHG H[HUFLVH SODFLQJ 0,7$*6 DPRQJ WKH PRVW FDS
ZRUOG

2Q WKH :HVW &RDVW WKH IXO0O PLVVLRQ EULGJH SURMHFWRU V\°
VKDUSHU LPDJHU\ LPSURYHG FRQWUDVW DQG LQFUHDVHG YLVX
DQRG FRPSOH[ PXOWL YHVVHO WUDLQLQJ VFHQDULRYV

(ISDQGHG 0XOWL 3XUSRVH $XJPHQWHG 5HDOLW\ 6LPXODWLRQ p
6L[ PXOWL SXUSRVH EULGJH VLPXODX\CROMW LQRYWDIHGAD UG PRGH DC
LPPHUVLYH DXJPHQWHG UHDIOHWH E3BLBIHYV VXSSRUW WUDLQLQJ I
SLORWLQJ XQLWYV 338V UDGDU (&',6 16 5RVH 3RLQW (&6 Dt
PD\ FKRRVH EHWZHHQ WUDGLWLRQDO EULGJH HQYLURQPHQWYV R
WUDLQLQJ REMHFWLYHYV

8SJUDGHG (&',6 $53$ 5DGDU 7UDLQLQJ /DEV p :HVW &RDVW

7KH 0,7$*6 :HVW &RDVW FDPSXV KDV FRPSOHWHG D FRPSUHKHQV
DQG 5DGDU ODERUDWRU\ PRGHUQL]JLQJ ERWK KDUGZDUH DQG VR
FRQILIXUDWLRQV DQG LQGXVWU\ VWDQGDUGY 7KHVH HQKDQFHP
H[SHULHQFH XVLQJ FRQWHPSRUDU\ QDYLJDWLRQ V\WVWHPV LQ D V
VWUHQJWKHQLQJ SURILFLHQF\ DQG FRQILGHQFH EHIRUH WUDQVL



4EKI

(ISDQGHG (&',6 6\WWHPV 7UDLQLQJ /DE p (DVW &RDVW

2Q WKH (DVW &RDVW D QHZO\ H[SDQGHG FRPSXWHU ODE QRZ LQI
VXSSRUWLQJ (&',6 *0'66 DQG DGGLWLRQDO QDYLJDWLRQ DQG FF
PRGHUQ EULGJH RSHUDWLRQV

‘'\QDPLF 3RVLWLRQLQJ '3 7UDLQLQJ /DE p (DVW &RDVW
$ SXUSRVH EXLOW '3 ODRXQARZADVO XGBYG HLIKW &/XBBR EVWMDD VG
DQRG FUHZ WUDLQLQJ IRU RIITVKRUH DQG VSHFLDOL]HG YHVVHO RS

$GYDQFHG 7XJ 6LPXODWLRQ (QKDQFHPHQWYV p (DVW &RDVW
$VVLVW 7XJ %ULGJHVY DQG KDYHEWRQ WXUUDREDHEEGHBRWQ FH G
K\GURG\QDPLF PRGHOV HQDEOLQJ KLJK ILGHOLW\ HVEFRUW VWXG

:DWHUMHW 3URSXOVLRQ 2IIVKRUH :LQG 9HVVHO 7UDLQLQJ p (DV
:DWHUMHW FRQWURO V\VWHPV KDYH EHHQ LQVWDOOHG DORQJ Z
2IlTVKRUH :LQG &UHZ 7UDQVIHUDIHY RMEXWHU&LZBDWHUMHW HTXLSSHG

([SDQGHG 9HVVHO ORGHO /LEUDU\

1HZ YHVVHO W\SHV KDYH EHHQ SURJUDPPHG WR VXSSRUW ERWK
LQFOXGLQJ

/1* %XQNHULQJ 9HVVHOV /%9V

8OWUD /DUJH &RQWDLQHU 9HVVHOV 8/&9V

&UHZ 7UDQVIHU 9HVVHOV &79V
JORDWLQJ RIIVKRUH ZLQG WXUELQHYV

'LQG 7XUELQH ,QVWDOODWLRQ 9HVVHOV :7,9V

(QKDQFHG 5HPRWH $FFHVV &OLHQW (QJDJHPHQW

0,7$*6 KDV VLIQLILFDQWOMPRSMHOGWGOEHMNWPVLQJ DQG FROODEIRWD WL
RSHUDWLRQDO UHVHDUFK DQG VLPXODWLRQ EDVHG VWXGLHV &C
REVHUYH OLYH VLPXODWLRQV IURP DQ\ZKHUH LQ WKH ZRUOG ZL
EULGJH FKDUW UDGDU (&',6 RU FDPHUD VFUHHQV LQ UHDO WLF
WRROV DOORZ UHPRWH SDUWLFLSDQWYVY WR LQWHUDFW GLUHFWO
H[HUFLVHVY DVNLQJ TXHVWLRQV UHTXHVWLQJ VFHQDULR DGMXYV
PDNLQJ DV WKH VLPXODWLRQ XQIROGV 7KLV FDSDELOLW\ HQDEZG
UHGXFHVY WUDYHO UHTXLUHPHQWY DFFHOHUDWHY SURMHFW WLF
LOQVLIKWY DUH VKDUHG FOHDUO\ HIILFLHQWO\ DQG LQ UHDO WL

*:2 %DVLF 7UDLQLQJ )DFLOLWLHV p (DVW &RDVW
'HGLFDWHG *OREDO :LQG 2UJDQL]DWLRQ *:2 %DVLF 7UDLQLQJ O
UHDGLQHVYV IRU WKH RIIVKRUH ZLQG ZRUNIRUFH

'KHWKHU VXSSRUWLQJ PDULQHU WUDLQLQJ YDOLGDWLQJ QHZ SR
RSHUDWLRQDO UHVHDUFK 0,7$*6 UHP DL QWKFRKLPIKMW WGV W R QBGHIDL
PDULWLPH VLPXODWLRA DRBNOIREABUG WR ZHOFRPLQJ \RX WR R
DQG SDUWQHULQJ ZLWK \RX RQ WKH IXWXUH RI VDIH HIILFLHQW

‘:DUPHVW 5HJDUGYV
(ULF JULHQG
([HFXWLYH 'LUHFWRU 003 0$7(6 0,7$*6 ,QF



5BCMF PG$POUFOUT UP . *5" ( 4 4INVMBUJIP O
$ B@BCIMIUJFT BOE ' BDIMIUJFT ( VJEF

$SERXW 0,7$*6

0,7$*6 (DVW :HVW /RFDWLRQ DQG &DPSXVHV 2YHUYLHZ
0,7$*6 :(67 6,08/$7,21 )$&,/,7,(6

0,7$*6 ($67 6,08/$7,21 )$&,/,7,(6

$00 :HDWKHU 1DYLJDWLRQ $:1 6LPXODWRUV
6WDQGDUG 6LPXODWLRQ YHDWXUHV
SHSRUWLQJ DQG 30D\EDFN &DSDELOLWLHYV
9HVVHO ORGHOLQJ

9LVXDO ,PDJHV RI 6HOHFW ORGHOV

'DWDEDVH '"HYHORSPHQW

'DWDEDVH '"HYHORSPHQW 3URFHVV

&XUUHQW ORGHOLQJ

6HD 6ZHOO 3DUDPHWHUV
(I[IDPSOHV RI &XVWRP 6LPXODWLRQ DQG 7UDLQLQJ 3URJUDPV
6HOHFWHG 2SHUDWLRQDO 5HVHDUFK 3URMHFWYV
21IVKRUH :LQG ,QGXVWU\

/1* &DUULHUYV

1HZ )RUWUHVV (QHUJ\ 1)( )/1* )658

/1* %XQNHU 2SHUDWLRQV

%XON &DUULHUYV

7DQN 9HVVHOV

7XJ +X00 'HVLJIQ

&UXLVH 6KLSV

8/&9 &RQWDLQHU 6KLSV

7% %DUJHV 7XJV

0,7$*6 .H\ 6LPXODWLRQ 7UDLQLQJ 3HUVRQQHO
0,7$*6 GHOHFWHG &OLHQW 5HIHUHQFHYV




67$7(0 (172)

0 *
$9%2 870 ,7$* 6 121 "' ,685,0,1%7,21

0,7$*6 ,QIFV D SN :-YoOMAV:IIN 0,7$*6DGPLWY VWXGHQWYV RI DQ\
V4IRS IR A ROOEEEIVIRYY ODWLRQDO RULJLQ DQG HWKQLF
YR AN N o X A AV N NoR I EePd: ULJKWVYV SULYLOHJHV SURJUDP

BURJUDP 00 3 0$7(6 3URJUDP JHQHUDOO\ DEFEFRUGHG RU PDGH
IR RNOAAIR DAY VWXGHQWY DW WKH VEKRRO ,W
6WXGLHV 0,7$*6 RQ WKH EDVLV Rl UDFH FRORU (
HWKQLF RULJLQ LQ WKH DGPLQL
7KH 00 3 ODWHV 3URVUDP F HGXFDWLRQDO SROLFLHV DGPL
7UXVWHHVKLS 7KH ,QWHUQDW VFKRODUVKLS DQG ORDQ SURJUL
RI ODVWHUV ODWHVY DQG 3LOR DQG RWKHU VFKRRO DGPLQLVWH
8 6 )ODJ VKLS RSHUDWRUV LQ DGGLWLRQ LW GRHV QRW GLVF
0$7(6 3URJUDP VWXGHQWY RQ WKH EDVLV RI UH

VH[XDO RULHQWDWLRQ JHQGHU
0,7$*6VHUYHV WR HQKDQFH VDI H[SUHVVLRQ DJH PDULWDO VWL
SVAGAA IR IR NN ll YHWHUDQ PLOLWDU\ VWDWXV J
AP SN N A IS Ko A AN:-Yo)oYododMV SROLWLFDO LGHRORJ\ FLWL]HQ
SR SN AN - Yo R o Yo Xl =X S AU AN=Yedo] VWDWXV GLVDELOLW\ VHQVRU\
SURJUDPV SUHJQDQF\ UHODWHG RU WKH X

JXLGH RU VHUYLFH DQLPDO E\ D
AT N OANA YA TG AA T :DIATY GLVDELOLW\ RU DQ\ RWKHU EKD
G EIVRIVARAT I Ne e lYoYeMYA £\ IHGHUDO VWDWH RU ORFDO O
GRS RNERA I AAYY N YoloYolels] WKHVH SULQFLSOHV RI QRQ GLVI
SLORWYV LWV DFWLYLWLHY DQG RSHUDWL

LQWHUQV YROXQWHHUV FRQWU

FOLHQWYV




*5"(4$BNQVTFT &BTU 8 FTU

7KH ODULWLPH ,QVWLWXWH RI 7
*UDGXDWH 6WXGLHV 0,7%$*6 RS
FDPSXVHV RQH RQ WKH (DVW &
WKH :HVW &RDVW %RWK ORFDW
WUDLQLQJ DQG UHVHDUFK FHQ
R R AL KOR S I NONIRIVEI L AVAAR Jeolnjommgds] " DDSFEJUBUIPO 3 FDPHOJUJP O
WKHLU FDUHHUV
0,7$*6 PDLQWDLQV PXOWLSOH QI
0,7$*6 VXSSRUWV WKH PDULWLP LQWHUQDWLRQDO DSSURYDOV
e +HOSLQJ PDULQHUV PDLQWDL e 86 ODULWLPH $GPLQLVWUDW

DGYDQFH WKHLU FUHGHQWLD ([FHOOHQFH &R( GHVLJQDWL
e 3UHSDULQJ LQGLYLGXDOV HQ ‘19 FHUWLILFDWLRQ IRU PDUL
SURIHVVLRQ VLPXODWLRQ TXDOLW\
e SURYLGLQJ VLPXODWLRQ DQG 2YHUVLIJKW IURP 0+(& DQG WK
UHVHDUFK VHUYLFHV WR VXS] 6WDWH :RUNIRUFH 7UDLQLQJ
PDULWLPH RSHUDWLRQV %RDUG

([ SHUHQFH ,QQRYDVIRQ O0DQ\ FRXUVHV IURP 2,&1: WR &
ODWH ODVWHU DQG :RUNERDW OL

&RDVW *XDUG DSSURYHG DQG TX

JRU RYHU \HDUV 0,7%$*6 KDV
SHWHUDQV $I1IDLUV EHQHILWYV

SLORWV FDSWDLQV DQG GHFN
UHSXWDWLRQ DV D QDWLRQDO ¢

RNCRNDNT IR edy URJUDPYV DUH DOVR UHFRJQLJH

SLORWYV $VVRFLDWLRQ DQG 0OLO

0DQ\ RI 0,7$*6 FRXUVHV KHOS H (IESAAUREEICES

67&: WUDLQLQJ VWDQGDUGV [
SLRQHHUHG VLPXODWRU WUDLQ
LQGXVWU\ HDUQLQJ WKH 8 6
IDERU V VW &HQWXU\ ,QQRYD
DSSUHQWLFHVKLS SURJUDP

0,7$*6 LV WKH RQO\ DFFUHGLWH

BHUYLFH 976 7UDLQLQJ ,QVWL

KROG

e ,$/$ 9 FHUWLILFDWLRQ IR
WUDLQLQJ DQG

e ,$/% 9 FHUWLILFDWLRQ IR
UHTXLUHPHQWYV

0,7$*6 DOVR GHYHDRYSHG WKRD 6
$VVHVVPHQW 3URJUDPD EGHBQIBKP
IRU REMHFWLYH EULGJH WHDP S
HYDOXDWLRQ




n 4EK I
*5" (4 &BTU $ BN QVT 0 WFSWIFX
7KH 0,7%$*6 (DVW FDPSXV VSDQV DFUHYVY DQG IHI
IHHW RI SXUSRVH EXLOW WUDLQLQJ DQG FRQIHU
D URRP RQ VLWH KRWHO PDNLQJ LW LGHDO IF
FRQIHUHQFHV DQG YLVLWLQJ SURIHVVLRQDOV

$P HOMHV ) DFLOVHV

*XHVWV DQG VWXGHQWY HQMR\ D ZLGH UDQJH RI
. VHDW GLQLQJ IDFLOLW\

e )LWM@V URRP DQG LQGRRU VZLPPLQJ SRRO

e /REEORXQJH

e -RJIJLQJ DQG ZDONLQJ WUDLOV

e ODULWLPH PXVHXP

. VHDW DXGLWRULXP

. FRQIHUHQFH DQG PHHWLQJ URRPV

| RFDVIRQ

0,7$*6 (DVW LV ORFDWHG OHVV WKDQ ILYH PLOH\
,QWHUQDWLRQDO $LUSRUW %:, DQG ZLWKLQ HD
DQG :DVKLQJWRQ ' & PDNLQJ LW KLJKO\ DFFHV
DQG LQWHUQDWLRQDO YLVLWRUYV

7WDIQIQ) 5 HVHDUFK &DSDELOMHV

0,7$*6 (DVW VXSSRUWV DGYDQFHG VLPXODWLRQ

e )XOO WLPH ,7 DQG PRGHOLQJ VWDII

e 7ZR '19 &0ODVV $ | IXO0O PLVVLRQ VKLS EULGJ
GHGLFDWHG DVVLVW WXJ VLPXODWRUV DQG VI
VLPXODWRUV DOORZLQJ XS WR EULGJHV WI|
H[HUFLVH

e 5DGDU $53% HOHFWURQLF FKDUWLQJ YHVVHC
VLPXODWRUYV

e *0'66 FRPPXQLFDWLRQV ODE

e 9HVVHO 7UDIILF 6HUYLFHV 976 WUDLQLQJ OD

e (&',6 VWDELOLW\ DQG /1* WUDLQLQJ VRIWZDU

e :'UWVLO! (56 HQJLQH URRP VLPXODWRU

e (PHUJHQF\ PHGLFDO ODERUDWRU\

. VWDWLRQ QHWZRUNHG FRPSXWHU ODE

e &U\RJHQLF FRQWURO URRP VLPXODWRU /1* /3

e &0DVVURRPV HTXLSSHG IRU K\EULG UHPRWH O
SDUWLFLSDWLRQ DORQJVLGH LQ SHUVRQ WUD!



*5" (48 FTU$ BN QVT 0 WFSWIFX

0,7$*6 :HVW WKH :HVW &RDVW EUDQFK Rl WKH Ol
7HFKQRORJ\ *UDGXDWH Vé WGBHIQN W OLH/  OCREKM\RNI W
PLQWMURBHDWWORPDPFWHUQDWLRQDO $L U SKW
FDPSXV SURYLGHV FRHWWHQRIPIWRU WUDQVSRU
VHUYHV PDULQHUV IURP UHJLRQDO QDWLRQDO

7WDIQIQ] ) DFLAOW + LIKQIKW

0,7$*6 :HVW VXSSRUWV KDQGV RQ OHDUQLQJ DQC
ZLWK

. r'19 &0DVV $ IXO0O PLVVLRQ EULGJH VLPXOD

. r IXOO PLVVLRQ WXJ DQG ZRUNERDW EULGJ
$ FRPSXWHU ODE ZLWK $53$% 5DGDU (&',6 WU
JLYH ILUHILJKWLQJ WUDLQLQJ DERDUG WKH
'UDJRQ
*0'66 FRPPXQLFDWLRQV ODE
7ZR VLPXODWLRQ GHEULHILQJ URRPV
7ZHOYH FODVVURRPV DQG FRQIHUHQFH VSDFH
&RPSOLPHQWDU\ RQ VLWH SDUNLQJ




*5" (48 FTU4JINVMBUIPO
' BDIMIUJFT %0 4FBUUMF 8 "

) X@0 LWMRQ 6KLSKDQGQJ

6P XMVRRU 6+ 6

7KH 6+6 VLPXODWRU SURYLGHYV
RI YLHZ LQFOXGLQJ YLVLELOLW)\
EHDP RQ ERWK VLGHV 2SHUDWR
EHWZHHQ SRUW DQG VWDUERDUQ
SHUVSHFWLYHV DQG WKH YLVXD
YHUWLFDOO\ VR DVVLVW WXJV Y
VWUXFWXUHY DUH FOHDUO\ YLVL r) X@0 WRQ 7XJ YUUGIH 6P XMVRU
IHDWXUH GXULQJ WXJ DVVLVW D (EEENS

RSHUDWLRQV 7KLV VLPXODWRUKRIVUHLIRQWDO DQ
YHUWLKFRVLELOLW\ DQG LQWHJUD
%IGIHG6\ WHP V  &DSDELOMHV 6KLSKDQGOLQJ 6LPXODWRU DQG

S ONORN=RUNNCINE- I - RV ERSY A NORVARCNRAVASYSYe |IRU FRRUGLQDWHG PXOWL YHVVH
RSHUDWRU LQSXWV FUHDWLQJ , W LV XVHG IRU
SCEONCR MWL EXIOR/DACA A DYONNIPAIANIOM= ¢ 6KLSVDLVW RSHUDWLRQV
VLPXODWRUV DQG LQVWUXFWRU (VFRUW DQG QDYLJDWLRQ VNLC
VFHQDULR UHDOLVP 1HZ KLUH HYDOXDWLRQV
%ULGIHVRXUFH PDQDJHPHQW
A S NN A NAVAPAACNCRNRURNCINACBRVARANRSl ([HUFLVHYVY PRGHO ERWK GLUHFW
e 7ZR *36 XQLWV 7ULPEOH 2y d |IRUFHYV

e 7ZR 9+) UDGLRV $GGLWLRQDO WXJ VSHFLILF V\VW
e 7ZR 5DGDU $53% VI\VWHPV ZLW .REHOW WHOHJUDSK DQG 1)8 V
UDGDU FRQILIXUDWLRQV /LODDV = GULYH FRQWUROV
e 6BWHHULQJ FRQVROH ZLWK DX 5HQGHU UHFRYHU\ WRZLQJ ZLQ
FRQWURO 9RLWK 6FKQHLGHU FRQWUROV
e IDYL6DLORU (&',6 'HGLFDWHG WRZLQJ ZLQFK SDQ

¢ 6SHHG LQGLFDWRUYV ZLWK RS JXUXQR -5& UDGDU V\VWHPV
JURXQG 'RSSOHU UHIHUHQFH

r269 2I|IWRW6XSSRUANHWHO
$GGLWLRQDO LQVWUXPHQWV LQ YIS0 ST

ARSIV A T SR PAICL A 7 KH 269 %ULGJH 6LPXODWRU SUR
RWKHU VIVWHPV W\SLFDO RI PR Gl e N e 1V
VLPXODWH D VHFRQG DVVLVW YH
DQG HVFRUW RSHUDWLRQV DQG
DQG 6+6 IRU PXOWL YHVVHO VF

YHVVHOV

1RWH 0,7$*6 :HVW SUHYLRXVO\ R
VLPXODWRUV ZKLFK KDYH VLQFH




4EKI

. *5" (4 &BTU 4IN VMBUJP O ' BDIMIUJFT
#BMJIN PSFo8 BTl JOHUPO " SFB . BSZMBOE

7KH 0,7%*6 (DVW WUDLQLQJ FHQWHU RSHUDWHY HOHYHQ EULGJH V
e 7ZR '19 &0DVV $ )XOO OLVVLRQ %YULGJHV ©6+6

e 7TKUHH SXUSRVH EXLOW DVVLVW WXJ EULGJHV

e 6L[ PXOWL SXUSRVH EULGJH VLPXODWRUYV

) X@O0 IMWRQ 6P XMWVIRQ &DSDELOMHV

)XOO OLVVLRQ %ULGJHV DQG IHDWXUH r EXUYHG SURMHFWLR
GLDPHWHU DQG IHHW LQ KHLJKW

%ULGJHV DQG SURYLGH D r KRUL]JRQWDO DQG r YHUWLFD
PDQHXYHULQJ DQG DVVHVVPHQW

0 XQU3XWRW

6LP X@MWRQ 6\ WP V

7KH VL[ PXOWL SXUSRVH

EULGJHV RIYHWXDOV

LQ VWDQGDUG PRGH DQG D
r $XJPHQWHG 5HDOLW\

$5 PRGH

7KH\ VKD UHD®HKH
K\GURG\QDPLF PRGHOLQJ
ILGH@MMWWKH IXO0 PLVVLRQ
VLPXODWRUV HQVXULQJ
FRQVLVWHQW SHUIRUPDQFH
DQG UHVSRQVH
FKDUDFWHULVWLFV

, QVIA] LDVMAG 7LDLOLO]

( QYLLRQP HQW

$00 HDVW FDPSXV VLPXODWRUV
FDQ BHHWZRUNHG LQWR D
VLQJOH H[HUFLVH

VXSSRUWLQJ FRPSOH]

PXOWL YHVVHO WUDLQLQJ DQG
FRRUGLQDWHG RSHUDWLRQV




r) X@0 WMRQ %4UGIH 6LP X@VRU/
6+6 DQG

7KH :'!UWVLO!p )XOO OLVVLRQ
6KLSKDQGOLQJ 6LPXODWRUYV
RSHUDWH LQGHSHQGHQWO\ R
ZLWK HDFK RBWEMURDILQH DGG
EULGJH VLPXODWRUV

$W 0,7$*6 (DVW

e 7ZKUHH WXJ VLPXODWRUV S

HQYLURQPHQWY DQG
e 6L[@GLWLRQDO VLPXODWRU

$O0O0 VLPXODWRUV XVH QH[W J
WHFKQRORJ\ DQG DGYDQFHG
PRGHOLQJ HQDEOLQJ KLJKO\
DQG UHVHDUFK VFHQDULRYV

7KH VA\VWHP LV SXUSRVH EXLQ(
B3LORW DQG 7XJ ODVWHU W
7XJ HVFRUW RSHUDWLRQV
2SHUDWLRQDO UHVHDUFK
+LJK VSHHG YHVVHO PDQHX
8QGHUZD\ UHSOHQLVKPHQ
/[LIWHULQJ H[HUFLVHV

4EKI

6LP X@VRUEROWRO 0 RQIVRUQJ 6\ \WHP V
0,7$*6 VLPXODWRUV LQFOXGH D FRP
FRQWURO DQG PRQLWRULQJ FDSDEL

6HOHFWLYH YLVXDO VWDWLRQ YL
9+) DQG 'LJLWDO 6HOHFWLYH &DO
FRPPXQLFDWLRQV ZLWK LQWHUFR
3ULQWHU &&79 UHFRUGLQJ GLVS(«
'"HEULHILQJ SOD\EDENVKRSW R DIl F W
VA\VWHPV

$,6 IRYLRQDOLW\ WXJ DQG WRZL
(QYLURQPHQWDO FRQWURO V\VWF

( QILOH &ROWRCE\ WP
(QJLFHRQWURO IHDWXUHV LQFOXGH

(QJLQH DQG LQGLFDWRU SDQHOV
'XDO WKURWWOHYV

%RZ DQG VWHUQ WKUXVWHUV

530 DQG SLWFK DQDORJXH LQGLF!
BRXQG DQG OLJKWLQJ FRQWUROV
$]LSRG DQG = GULYH LQWHUIDFHYV

BVHUQ) 6\ \WHP V

BWHHULQJ

D J

IXQFWLRQV DYDLODEOH I
PUXWRSLORW

EXSGRUY DQG 138 VWHHULQJ XQLW
oWHWW JHDU DQG ZKHHO

*\UR UHSHDWHU

=GULYH 9RLWK 6FKQHLGHU DQG
VAVWIHPY

1 DYLUIDMRQ &RP P XQLFDVIRQ 6\ WP V
I1DYLIDWDRBQFRPPXQLFDWLRQ V\VWH

$53%$ 5DGDU DQG (&',6 ZLWK ERW
DQG VWDQG DORQH GLVSOD\ RSW
10($ *36 DQG 8%$,6 GDWD SRUWV IF
SLORWLQJ XQLWYV

'*36 FDSDELOLW\

'LUHFWLRQ )LQGHU ') 8QLYHUVD
BHFXULW\ $OHUW B6\VWHP 66%$6
*0'66 VIVWHPYV

9+) DQG '6& FRPPXQLFDWLRQV
BRXQG V\VWHP ZLWK LQWHUFRP





















































































































