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7KLWHPRQVW UUDW X R W KBMWHWRIGBD G Y D QFHHPIDVQ D JHPHMBWY L F H
IRRQDQ®I| URMRP PHUNHRDF QWNDW XHME WRFIREE8XQLFDWDRQ
DQ1% 171 HQDEBRAGHFVERQWMRIRIOWX SS R UBN B L Q JIIX¥XWRPRWLYH
JUDGI, ZLWERWK. DQG% 17FDSDEL®HOLY XKELOILWREQHFWLYLW
DFURWMUUHBQ®DMNWHQBIMWIROKNMIHP RKLIJKOLKRWWKLQWHJIJUDWHG
DSSURDFK FDQ XQORFN QHZ VHUYLFHV IRU WKH JURZLQJ FRP
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7KLWHPRQVWUWBWZRDNRZHPHUJHRV¥VLVWD@RPD L QW DZIQHHE
YHKLE®H\RQQGHUUHYWWEBBNHUDQMKY¥HQDDNGRBLHHSHULHQFLQJ
DQHPHUJHQEW X DVQLLRAQDIGWRNVU JHQRLFB W& DW HPOHVKDQGOHG
RYHN *33 FRPSOL®QW YV DWHQBWERKNURBPIRXWRPRWLYH&BUD G H
DQG) VXEV\VWHRROXWIQRDE EH\VG LUHFWWRIRZHMKK RBWVVDJILQJ
FRPPXQLF EWMWZGWKEI U LUDH) @ KS$IX E O/LDA HIVQ V Z H BLRLIBE $ 3Y L D
VDWHOOLWH

$ VHSDUMWERUDWR U YREIDAHE/ SHHFIKXD O MWHVWGBPRQVWUDWLR
FRPSOHPMWE WY 17ILHOBPRKHGYDQBHEGERPP X QL F MWHLVAND @
*166VLP X0 BIWRO MWKWD W HDPOANMYWZRQERPSXWKHMHDQSLQLRQ
6FRUGI26 RIWKWUDQV P Y RMSHEXEY L WKWW D Q GBHWGE H S VBMHOF W L Y H
/JLVWHQIXPD SWVHVVPHBQMS$ 7TKLPHWUSFRYLGHXDQWLIDRBOH
UHSURGXHYPOMDRNYRQAK D ODW®M KEHUIRUPIRQWHHQG WR HQG
VIVWHP LQ WKH ODE
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7KLWHPRQVW WBWZROYHNG HUDVQHRBUPDWLR QQ MWZRUQBYDEOH V
URDIBXWKR DLW HYYEBRY L GWHRU¥ KD Q¥ H DMD FHMQ | R U P DIMALLRRY V
QDWLRQOWHPMILQUKEXWLGHRPRWKHQBXRVKSVWD=ISURYLQJ
JURXOD®RYKEHY FRUULSRUWLF LZ3OREBAVWH KRZUHDO WRPKEZRUN
GDWD LV GLVWULEXWHG WKURXJK ,QWHUFKDQJH QRGHYV

$ UHDDRDGZRENQDUIRRONELQYYHKLEKNVHERHQHUBRIHSR UNV
‘DUQLOBVVDJIJHRHVAHVVDIHVW UDQVPUWWWRREHUDWEBRPD® QG
VAVWHPWHE\ LQIUD VW URFMUXCUBREGW B LVWULEXWKEWHUFKDQJH
DUFKLWHFRHY UMW ESHPRQVWHKRMHMRUPDRURIQ Q DWRAZIHGLVK
LQIUDVW UFDRWMXKBIUZHGNR Q Q H FAVWHVG HR/R U Z D\Q @& H O J MKKRPU R X J K

D IHGHUDWHG QHWZRUN Rl ,QWHUFKDQJH QRGHYV

3D UW L F 1ZS (E@WVE/OVMRR O ORZGIL GID WORW KUR X 1K XD O L \DFWHRQVE O H
RQ/FUHMHQWKEXWRWLDZHE QWHWROQ¥FKHRAGHYLFHKWHPRQVWUDWLR
L OO XV W B RWUHNMGH G D VW UXTFWE EHHH [F K D Q DHG RR/WIDQLVDWLRQ
DQGQDWLRBERXQGD WKL\OPDLQWDLIRYHUQD GHMVDXDOLINY G
LQWHURSHUDELOLW\

7TKLFNR QFHBWD EOMKWF D O DEHOSD R\PRIIGWR S H U LW WYHD @/LIHQ@QWAS R U W

VHUY ERBEUORPX@IWLYOUD VW BSHUDDIMRBNUYIEFRY L BW/HRERY QHFW
WR D FRPPRQ LQIRUPDWLRQ VKDULQJ HFRV\VWHP

%XV ULGH IURP *RWKHQEXUJ WR $VWD=HL
GXULQJ ZKLFK WKH GHPRQVWUDWLRQG
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7KLEHPRQVWUBDW RIHN W U XFRV LW LRQWHEKLIKZDQBETXLSSHG
ZLWHKIDGDQEDPHVEQWRRR QL WHRWX U U R X Q\GLI)IAHF R O O HFDWHIS
LW UDQVPUMDWHIG YIHQE LV X D CRQDHEZH G L F DIOMNWEERBKIBUMUDIILF
VDIHW)G L F IDWRIXW R P D WFLLFODFOXAD$DOMHF® P H UHDH G\D O WRV U HDW R G
WKGDVKERBW®RPELQUIBADO WH B NKRVEDWK VXBB® S H U D WIRLDYV
FOHDWHRIRQ VEWAGLWLRFRD/@DNHQIRURHHF LV LR FBWGMXVWLQJ
WKH URDGZRUN OD\RXW RU VWRSSLQJ WKH RSHUDWLRQ LI VD

Aée¥dgeU-Yeaea-BA e MALEA

%XLOGRQWKM/UDIILF DIBIOAWRY GXFWHEKISUHY LRBX\WP RWKLV
GHPRQVWUDW XK@ B RWHKHNVYEA YV L IKMNYF D O HURNMR/X QWWKHR J K
IHGHUDWMWG®G UFRDEKHW HRQRWIFHKP R Q V WKIRDA/RIVAR UNND UQLQJ
5:: GDWDRPLRUZDS6ZHGHRQGHOJLKPEHVKDUH® OL G DWKEG
JRYHUQHG DFURVV QDWLRQDO VA\VWHPV

"X UL QWKGHPRQVW WRWRRZAK G GUNMVF D ORIKQDO O HFOVKRZFDVLQJ
7/(; ,WZLOKLJKOLVKIPOHMNFKD QDHFURPXOWLISRULVGLRZWLRAYV
PDLQWDGOQMWERID OL@DUJH GHSOR\PEQBWRVYV ERIQEFHURQPWQWV
VKRZAWR ZHIITHFWRYH U Q RE@HMDF K D (IGIG HV SR Q V LE E O RVPKHDWY L
MXULVGHFRNR@RBPNVQB&RZDVHUYSBRY LB (W FOFRQQ MAMK H
IHGHUDWHG LQWHUFKDQJH QHWZRUN
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7KLEHPRQVWUBDYWROQRAY$ WUXHANXLS SHGKG Y D Q MH® V RIWUKD W
FRQWLQRQLONR U UR X Q\GLIFIR 6 G L WILKRHOR/O O HG-DWHEY UD Q VP LW W H
L QUH MM PMP F HQ WEIDFON HIDG®V K% RV VKV W HRQ DE O QR H @& H KL F O H
ZDUQLQJV IRU WKH GULYHU

%H\R@BHPRQVWUWHWXSY ROF®%®JI L; 1HXHODVWMKNVNKRZFDVH
UHIOHFMDW X RISHUDWVRQ P RERIV FIEDMHEBHOHYDMWLRIRUPDWLRQ
657,3VSDURMLW\R D GD]D WG UY L®BRY PIOUHGBO L UHEND FOHOH B O V
DFFLGHQWRE YHE L FOOI® RDIBQ @GHDW KRQ G L WALRXQO/W DXOMWR PRW L Y H
PDQXIDFWXUHUV LOOXVWUDWLQJ KRZ FRQQHFWHG VDIHW\ VH

$ EAA™.3-ad-A ML g% ™ Y

7KLEHPRQVW UWXREZRRZW B HUIRWRVWYLDOLGDWIERQUWLILRDWLRQ
HTXLSPHRWRQQHFVWIWIHOMVHQG WR ¥NOHEDVHMW YRO FH@D XODU
FRPPXQLFXWLRQOHBEOOIBOWIR@SRUWERDQNVKGHPRQVWUDWLR
(ULFVYRQROFXR/QVKRZLIQRZW R HXS H[H F XDVHG X W R P W R BW MAK D W
UHTXIFKBD QJRIMQHW ZBDNDPHWBAEHKD Y LIREE R ZW R HD V X WK H
SHUIRUPBOWAHFR QQHBMINGFH YX®GH®WLRKXWZRREQG LW QRO
WLPH
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7KLWHPRQVW VR WEHRIDVWD Q /POHFWPHUWHI KD QEHWIORXG EDVHG
JHQHUDSWHQIEOBYDQUBROBG WHRRJIQLWHRYWHBQHDFRRPSOH |

W H[WD W X UGINO X B § @ 1AOD0U D B\M A R J Q RWFLRRRGS OW H ML I @) G H D O
WLPH WUDQVODWLRQ RI VLJQV LQ DQ\ ODQJXDJH

7KLVFRQQHFWRBGG VXDBH WD Q GHPR QVW FIDRN G H QK 3 BBH G
SHUIRUPMWKIHVHEH\R X DWRQERDIURFHVYORBEHB G HOLYWO VR
RIIHUVH[LERQEWD O D EDLGDQ RVE R L QIRXWK USD Q VWR Q R X JWR KW
SURGXFW V OLIHWLPH

EAce6UMA Aé3ai+OABWE w EG™MPA

7KHGSHPRQVW UKWZRQ WHW [ SHF WIY® O X RIISRQLQV KB ITHDWXULQJ
FXUUHGWHSWLRQ® ;: DQG76 * PHVVDJIRIQD VLQJOKL SVM@DEOLQJ
VHDPOBIYE || LFLMKE\S RU, W6/ H U Y IDFFHAMRRRMFKK D Q Q8@ % RDUG 8QLW
2% 8LWRQQHPWRHLIEP X O W D QUAHRKKH/EDMN VD JHR FERWKHFK QR ORM L H V
JHQHUEWMHIRW K2PWS V. QSDUD OOSIIOF WDFB OWHUXD WK VLIQDOV
RIHDFWHFKQR2RUDMKE%8VFUHBQHVHGWW D IUMEE. PPIHVVDJH
UHFHSWLRQ VWDWLVWLFV

O
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7KL&GHPRQVW KD W RIBIR MK 9HKBFOWHPEWULIDHHRHUJHQF\
FDOH&DDONBODFFLGHRM96DWWHPSR/WWDEWKM&DROWL QY *
WHFKQRORDL@MWMKK(IS 1H[WHQHUDW&E&RQOH&DPOR GDWH* H&DO O
FRYHUDWB DY DL QUKEHOWHW B R W R P D WIZA.DAOF\R YA J OHF& DROYCH b *
QHWZRHQVXUIUYERBWIMXX HGHP R OWRI UL ARHUWUR S WU D WILRRRQ
WKH SK\VWLFDO 5) OD\HU WKURXJK WKH SURWRFRO DQG HQG W

Ze %, 2% ™ Re ) URERGES. VP ZEw:éabl ALY
HAqwZMal A™WY,o

7KLWHPRQVW UIDDWLRIQR Y1 (; ¥ HKLADXLS SHBK* 2 QERDXGDW G
FRQQHPWWMKHR G D | REDH N HDIGH Q E R D&IGLWH F H LWWHHOYH Y BIRWFOH WR
,Q1UD VW U YF WHKYUHQYAL\V K BIR G D | REDMF N HIQ@7 6 P HV V DRIBIP VW G
H[FKDQXHKLFOH WR 9HMKHFBEMWXQLWQ VLS®YLGLRVYLVXDO
SUHVHQWDWLRQ RI DOO LQWHUDFWLRQV DQG UHDO WLPH PRC

O
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7KLWHPRQVW $DW YV RIGW Y WHY K MHE. DVD DV RO X W/ Q RVG! J ZD WK
 @HKLBOHNVHMP6HQDE FIRPIS UHKH B Y@MHQ @ DO L @ BWLRU IHE D O O
IXQFW LR QOQIAPRWU G ZQ WHKX U U UGIWX O DOIMRG33 VSHFLILFDWHRQV
VROXWQRRU S RW KIMDIEK V W.WS/8/% 3/ L P X O Z WWRKG OF U H& DSOCRW RFR O
V XSS RO R ZLHDIO H\WPW DB R LIRFH UJHBB0 8 X W VQJQ D OD0QL& D W D
WUDQVPLVVLRQ EHWZHHQ WKH YHKLFOH DQG HPHUJHQF\ UHV:

TKFGHPRQVWULD®ERRSQ RHEAWPOROPP XQLFIRWHRIQ * 8076 * DQG
*60 * YDOLGPWULEKAMWVFREGSDFMNMHAW W FKBIGIDR Z0L Q L P XoH Wi
'‘DWD6' WUDQV0B®EDVHGVVDJID@EDOOENMRNFHEXUWKILVLQJIOH
XQLILHG DUFKLWHFWXUH

%\ FRPELQL®Y SURG X FWICRG}6 LPSOH P H Q WALWIERQ L W 8 8$'3
VLPXODWQ®&E OO WOHINFWSDELONLKNEHRRQVW UDQMERYXHWLILFRWLRQ
LQWHURSH UDHEW 2 RWN D Q V LEM KDY L DXQUGY W D Q G DFIRG\S O L DIGRFUH
QHEHQHUDWLRQ DXWRPRWLYH HPHUJHQF\ FDOO V\VWHPYV

O
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7TKLEHPRQVW UDHNPIRRYYWHWRWHDG GDOWOWUHDRMBWKBHKLFOH WR
(YHU\WKBQJ VLGBLQNRPGLITHUBRWLWIFD@QVLIJQLILFBQKDBQFH
SHUFHSWWRIOQRZFDWHNM O WXPHRR} VWRUGGBWDLWBQLQWHUDFWLY
YLVXDOLWRDWREXWHUWRHOBEWHUHRRSE HU DWGCAWMEPPHGLDWHO\
VHH WKH SHUFHSWLRQ JDLQV

O
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ILFWRULD&RHAFPKQLFDWLRQYVY ODQDJHU
(PDLFDUFRP# JDD RUJ

$GQDQ .KDQHFWRU $GYDQFHG 7THFKQRORJ\
211LFH
(PDLO DGQDQ NKDQ#DQULWVX FRP

*HRUJ 6FKPALHMW RU ([SHUW * DQG 9 ; 9HKLF
(PDLO JHRUJ VFKPLWWH#EPZ GH

$QGUHDV 6FKHIHD@HY ; THFKQRORJ\ 6WUDWH.
(PDLO DQGUHDY 6FKDOOHU#GH ERVFK FRP

&\ULO ORORERLRU OHGLD $QDO\VW 5HODW
(PDLO F\ULOO#FXELF FRP

3HU -DUQHKDPRDG RI SBRUWIROLR DW (ULFWV?
IHWZRUN
(PDLSHU MDUQHKDPPDU#HULFVVRQ FRP

I1DQF\ 0%ZFN@A@QRP XQLFDWLRQYV ODUNHWLQJ
(PDLO QDQF\ PXHFNOLFK#MR\QH[W FRP

+\XQERN 3BBNOLRU 5 HVHDUFKHU
(PDLO K\XQERN SDUN#OJH FRP

*KLVODLQH %YHUNRPWBRHWYQJ ODQDJHU
(PDLO JKLVODLQHYDQEHUNRP#PRQRWFK FR

-DQD 'DZHWUNHWLQJ ODQDJHU
(PDLO MGDZHV#TWL TXDOERPP FRP

(ULN 6M , BH&®J&RPPXQLFDWRU
(PDLO HULN VMREHUJ#UL VH

-HUHP\ &DUSHQ@WNHW 3URJUDP ODQDJHU
(PDLO MHUHP\ FDUSHQWHU H[W#URKGH VFK

3 pi BC e
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5ROOLQJ :LUHOHVS8KPHG 6R&EKIDQLRU &RQQHFWLYLW\ 6ROXWLRC
(PDLO DKPHG VRXD H[W#UROOLQJZLUHOHW?

6WHOODQWLV IDXUHQW 'L]IDPERMULIRU "QQRYDWLRQ 3URMF
(PDLO ODXUHQW GL]DPERXUJ#VWHOODQWL

3LHUUH OHGU3URBHAFW ODQDJHU

9HGHFRP

(PDL®LHUUH PHUGULJQDF#YHGHFRP 11U
9RGDIRQH &RQWDFW LQIRUPDWLRQ XQGHU GHPDQG
0J 6J..AR0z E«J (0x ..3 bplbcC 16
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* $$ DAYHO SLRP RV WH

TKH ™ SXVRP DGRSWRQRI & 9 ; RURHXOU

SWRFDUIRQ *$$ LVD YHKIE®! VR HYHU WIQ) DV WKH
JBREDCFRDIMRQRI FUMFDOMPKQR®J\ VR GHQYHUI X@
DXVRRP RIlYH VIAFKQRMRJ\ FRQOHAAMW DQG EH D GMXSWYH
DQG VWOIFRP P XQLFDVIRQV I RUAH LQ WH DXVRP RWYH P DUNHW
FRP SDQIHV GULYLQJ VKH

4 XIFN® HYROLQJ 1Q ( XURSH WH 8 6

GHS@®\ P HQWRI VP DUMU 4KIOD DOG-DS00 & § ¢ Iy DIHDG

VDIHU DQGP RWH LHYRO(RQIMQJ WH P RELON
VXWILQDE® P RELOW DQG HARV WP DQG KRZ GUYHW/
WDQVSRUMRQ VHUYLFHV LQWALDRZ (W WWKH Z RUTS

WSLRYIGHV LHDOWP H KLIK®
UHIDE®! DQG DPAWRQDE®!

IOIRWP DMRQ |BZ V\R P SLRYH WH
RYHLD@ADQVSRUAH SHUHQFH IRU
YHKIE®N URDG XVHY/ DQG WH
VXULRXQGLQU 1O UDVAKPH

O OO O

0 HP EHYIQ R WAHWRS R WHWRS WS WP DWBKRQH
DXWRP DNHY/ P RELGI RSHIDRY/ YHQGERW/
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