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7TKNVRIBESDFIOX M RRQ OHVWWBREBEBD UHJ b WQERHNR X LDAAK VW R P ) QDXEREHREX V MAR U D QR/IS\RVILW BIQ W
Rl HYHQW GDWD LQFOXGLQJ EXW QRW OLPLWHG WR QHWZRUN WUDIAF GDWD VRFLDO PHG

$SDFKH )OXPH LV D WRS OHYHO SURMHFW DW WKH $SDFKH 6RIWZDUH )RXQGDWLRQ
7KHUH DUH FXUUHQWO\ WZR UHOHDVH FRGH OLQHY DYDLODEOH YHUVLRQV [ DQG [
'REXPHQWDWLRQ IRU WKH WKHWOXPM LV P¥DHODKOQHHDDW
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System Requirements
-DYD 5XQWLPH (QYLURQPHQW -DYD RU ODWHU
OHPRU\ 6XIAFLHQW PHPRU\ IRU FRQAJXUDWLRQV XVHG E\ VRXUFHV FKDQQHOV RU VL

'LVN 6SDFH 6XIAFLHQW GLVN VSDFH IRU FRQAJXUDWLRQV XVHG E\ FKDQQHOV RU VLQ
"LUHFWRU\ 3HUPL\WMIMRH S HBRMDG/LRQV IRU GLUHFWRULHV XVHG E\ DJHQW

Architecture
' DBARZ PR3D

$ )0 X Y HQBM A QMG Q R Y8 D WWADX D Y IDE IVWSHD \ O R DIB@ S W L\RHRVIY @/ LOLVQWY U § G WAERYVHIQBV- 90 S U R PV KKORAMKM
FRPSRQHQWY WKURXJK ZKLFK HYHQWYV ARZ IURP DQ H[WHUQDO VRXUFH WR WKH QH[W GH"

eb
Server -

Agent

$ )OXPUR X BRIV XHPHIVG WU L YWHRIEA G G [WH VR DORIDEH E/ HU Y K B [ W H U R D@HIQIEWH QARVX FLKD | R U P MIDW
UHFRJ@LWHGDHMD X FVHR X J R [ D P SIDGHY U)RO X FVHR X B BB V FAR H F HSIY WIRY H U/RWY URRO L R @WK G X FDH H Q QK |
AR IV K\DHAVRIG H QWRP @Y URL BNV L P LACGRIED IG H A QXIW GIVK U LOW FSIR X WAFBH F HHLYYHHOUWVRIP? K U 6 L\GRND) O X /I U & SW
&OLRQWUEDEVY L WYPDIQQ D Q J X B QY U D RAMMIGE X RWHK ($ IUIRW R F FOPO:XAMHR X U FIHF H D I \H QWY R UNMQVR @RIP R U |
FKD Q@K @ K D QQBS® V WLW RAKMIMHE M+ HQQWWER Q VEE\B) O X FVHL PN 1A OFFK D QLORIGH[ D P S @ WNE D F NEM\B IOHR F |
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VRXUFH Rl WKH QH[W )OXPH D JHKHW R}[MH KIRGG MY AWNKALARZA Q WKH JLYHQ DJHQW UXQ DV\(

&RP SB] ARZV

) O X IDHIZO/BX V MARX LROXGED W 1A R EAK H H 1 H O W DAY KD X IRGCH) H @ WINRIHD F WIKGQ G 6V W L QD ORLRQFZYDLQ® Q R
ARZV FRQWH[WXDO URXWLQJ DQG EDFNXS URXWHV IDLO RYHU IRU IDLOHG KRSV

5 HICHDW
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VHPDQWLFV LQ JOXPH SURYLGH HQG WR HQG UHOLDELOLW\ RI WKH ARZ

) O X PV IDW U D Q V [DFS/B IURRQEXE U DWPKHH & LEDHEGLIR M/BRHY H @ WA R X UFQML QHNGYF D S \L XEIDUDHD I IRMWLRRUGD J H L
UH V'S H FRW ¥HO\S VIVE @RE U R Y EGONMGU D Q VIOLFRWLESEAHE K D Q DHHLEB/Q WXWUKWD WHRAH Y H Q WO L BB VHRESR LD R
S R LLGQWMMHR Z QN KEHD RHDP X O W 1A R BVSVHL QUNRW KSHU H Y K R B V8 K/HR X UUFRIA HQHH KVR B R W Bl YAHK W/IUWD Q V D K QY QRN X
WKDW WKH GDWD LV VDIHO\ VWRUHG LQ WKH FKDQQHO RI WKH QH[W KRS

5 HRYHIHOWN

7 K HY H QDANHW DL GVGEHK D Q DHILOPID Q D W R YUHRIFD L O MAM-PHK S S R G YWWDARDE-K D QAXH.@ KE D F NENWS KOFR FAIDSH V W F
7 K HVUDAORP H P RIJK D QAXKH. @K P S/GN RVUHIY H Q@@ Q P H PIRAUAXZ K L END V & XN Y H @ WA/ QY KOHH P REIK D QAXHHIMQ
DJHQW SURFMVEHGUHWFRYHUHG

6HXS

6HND) XS DQDIHQWV
) O X FDH HIORAQ A J X W Y W IRRIIAER FFIR@ A J X A D WK IRV@W HA B KIIR\G OW & B YU R S HUONLBR®RQ A J X UIIRE QRI@R U |

DJH® DEH S H F ILAWKSHD PAHRAY X U DAL @ R Q A J X A DIWQLFRIE G RI & HRUMDLIAR/ X W/AHD KDFEK D QLADH® J HIDQYGR 2V K BV
ZLUHG WRJHWKHU WR IRUP GDWD ARZV

SRAIXUQ) LQAVIGOORP SRV
(DFRRP SR QMW E R KD Q QW EGHR K DIQ D P\ \ STHOWGHRIE U R S HWKEDLRAS/H FW YR RAH SHYIGY V W D Q W Ul PIPLIRORY U F
VR X QFGHDK R VW QRDBBIG G UIHQMBS R Q WP BEMMBIH F HELDYMIIR B P H P RIJK D QRDHID PHD [T X HXH]HFD SD FR @@ ') 6 VL Q

Q H HVER/Q RVZ KAHDVH V W8P S D WIRU HO@VHHYH T X R @ PVHR W DWIGR'Q U R O OH,\@W2@XI IDIVAMIUR. BXRVAHB\R Q H VBN H\Q
WKH SURSHUWLHY AOH Rl WKH KRVWLQJ )OXPH DJHQW

L) \WHS HA\RIHKHD
7K B H @M HVBR/Q RZK [LWD G L YE B KDROQHERD\GIGR IV K B UAR Q Q H.RRVUHIBHRR Q V WLKWMRKVKILLMG R @ MO L V W KEBDIP R V
H D RKW K/HR X UVF IHQINQFSK D Q QGVEDH H Q PAG KM H F L WKERIQ Q HFKVIL@@ H O WK @MQ\ER X U R B [ D P SID®IJ HAQRZIY H Q

I[URPGY URRX EPDHERENR')6 VLGV FOXMIAEBD Q GEOAGIIE FKDRIBRQA JX ADMLRAQ VODLPGR W K H
FRPSRQHQWY DQG AOH FKDQQHO DWHP VRPUFIG FEOG XTHO FRY\BRMK DYQR:

6\ DRDIHW

$ QD J HIQWAW D X WLEK /@G OF. 3 QOXFEH ZKIL EM R F D WHEHG L U H RWRUBAX FEH V W U <R XQMHIMRRS H AL KoH HQBW W K
FRQAJ GLUHFGN®RHEH FRQAJ AOH RQ WKH FRPPDQG OLQH

ELQ IOXPH QJ DJHQW Q DJHQWBQDPH F FRQI | FRQI IOXPH FRQI SURSHUWLHYVY WHPSODWH
1RZ WKH DJHQW ZLOO VWDUW UXQQLQJ VRXUFH DQG VLQNV FRQAJXUHG LQ WKH JLYHQ SU
$ \[P SBiH [P SB!

+HUHI L YOHBI D P SPRIQA J X ADW H KR B UD\ELLQUO H GG S O R \PHALBRQ A J X OBIBKYRIME Q H H D WHIQMX EVH TR IRQ
WKHP WR WKH FRQVROH

VRXUFHV
VLQNV
FKDQQHOR

vAwiw)

VRXUFHV U W\QH
VRXUFHV U ELQB
VRXUFHV U SRUW

O OO0

D VLQNV N W\S®

FKDQQHOV F WFPSH
FKDQQHOV F FDSDFLW\
FKDQQHOV F WUDQVDFWLRQ&DSDFLW\

lvAwiw)

D VRXUFHV U FKDQG@GHOV
D VLQNV N FKDQ@HO

7KLIAR QA J X GBIV DRI YQ DO HQIW B G K DIV R X WKW WRGD\WR@ R UW  DF K D QUKEDWH UHW HEDNAM@H P R D'QIB/ L Q
W KE WM Y HRDW B KFHR Q V RHIFIR Q A J X ADBID R WD U LIRREPYS R QW R B/EVV F WLIEMIVSBIGER Q A J X ISDW DR G W HYUN
FRQAJXUDWLRQ AOH PLJKW GHAQH VHYHUDO QDPHG DJHQWV ZKHQ D JLYHQ JOXPH SURFH

*LYHQ WKLV FRQAJXUDWLRQ AOH ZH FDQ VWDUW )JOXPH DV IROORZV

ELQ IOXPH QJ DJHQW FRQI FRQI FRQI ILOH H[DPSOH FRQI QDPH D 'IOXPH URRW ORJJHU ,1)2 FRQVROH



1 R WMKIDOVX G® S O R PHA R WV GS L ALMFEORXMR IREW  FrRO FRQ AU 7K FRY &U G LUHEWROGF COVE H/E OA S MH
HQWKQ G RW HQMBLD BIOR S HAJWHDW K D P SDHSE D \DV D YRS W@ RR U FOIX PR RW R/ KRR Q VIR@BHI RZ L W KIRPOW W
HQYLURQPHQW VFULSW

JURP D VHSDUDWH WHUPLQDO ZH FDQ WKHQ WHOQHW SRUW DQG VHQG )OXPH DQ HYH

WHOQHW ORFDOKRVW

7U\LQJ

&RQQHFWHG WR ORFDOKRVW ORFDOGRPDLQ
(VFDSH FKDUDFWHU LV A@

+HOOR ZRUOG (17(5!

2.

7KH RULJLQDO )OXPH WHUPLQDO ZLOO RXWSXW WKH HYHQW LQ D ORJ PHVVDJH

&RQJIJUDWXODWLRQV \RX:YH VXFFHVVIXOO\ FRQAJXUHG DQG GHSOR\HG D )OXPH DJHQW ¢

8 MQ) HYYLURPP HQAWDUCEBVIQFRQAIXUDARQAGY
JOXPH KDV WKH DELOLW\ WR VXEVWLWXWH HQYLURQPHQW YDULDEOHYV LQ WKH FRQAJXUD'

VRXUFHV U

VRXUFHV U W\SH QHWFDW
VRXUFHV U ELQG

VRXUFHV U SRUW N1&B3257°
VRXUFHV U FKDQQHOV F

lvAvivlviv)]

1% LW FXUUHQWO\ ZRORW IIRRW WHOX HV HR RIDO\ ROPWHMN RU MKW WRGAN ®RIL QHH

7KLV FDQ EH HQDEOHG YLD -DYD VI\VWHP SSRSHUWLHV,R 6 CCHIRBEMNADGHYLARKD YDRIEREG\ER ROBAHING L

YRU H[DPSOH

1&B325 ELQ AXPHDQHQ¥WRQIFRQI2FRQI ABHDPSOH FRDRPHD 'AXPH URRW ORJJHU ,1
'SURSHUWLHV,PSO IDSIHDE WD WXREDRBIBWR@WHU3URSHUWLHV

1RWH WKH DERYH LV MXVW DQ H[DPSOH HQYLURQPHQW YDULFRMH\ARPKEGQYRQAJIXUHG L

/ RUIQ Y DY

/RJIJLW EHDZW URIIB B RVADZ L\ K U RUKIIR J B I $H 00 RAAH V IEUHHK® YLLARDXQB U R G X /Y. RWDR & A A MRV H VIXADRD N
VHQVEOWRINHIF XWH OB RGIASI X UDXWIKY € %N H W/ RO X FO-RAIO 904G H | D pODVIZHL Q@ BIRIX FLIQ | R U P D QILIRHY KID QLG
WKH GDWD SLSHOLQH LV EURNHQ )OXPH ZLOO DWWHPSW WR SURYLGH FOXHV IRU GHEXJJ

2QHDWRH ESUR E OZHRWK HS1\8 H @ MORHYE @ G G LVIHR@D O & KDRMMHIFBVAYG H U ZKQ EK @ ® WIS BB HEDWWR K |
YOXPH ORJV ,Q VRPH VIMK{IWILRSUVR KRZHY HWQVXIAFLHQW

,Q RUGHU WR HQDEOH ORJJLQJ RI HYHQW DQG FRQAJXUDWLRQ UHODWHG GDWD VRPH -D°

7RHQDER®AJXUDW ORQ JWIHINR B/YWIEY WSHFR S ' RUJ DSDFKH | OXPH ORJ SULQWFRQ LI WuxH 7 K LRD YL WEKHEI DV RIYGKEHR P P D (
OLQH RU E\ VH\-39$82376 WIXU IVDASTPARN KNER) Y

7TRHQDE D@DV HWK BEYWD V WSHURR S ' RUW DSDFKH | OXPH ORJ UDZGDWD WUxH LOQW K/HD ZHD G HFWU L BIEE G YRIBR VAR P S R QWM IQhR ¥
ORJJLQJ OHYHO PXVW DOVR EH VHW WR '(%8* RU 75%&( WR PDNH HYHQW VSHFLAF ORJJLQ!.

+HUH LV DQ H[DPSOH Rl HQDEOLQJ ERWK FRQAJXUDWLRQ ORJJLQJ DQG UDZ GDWD ORJJLQ

ELQ IOXPH QJ DJHQW FRQI FRQI FRQI ILOH H[DPSOH FRQI QDPH D 'IOXPH URRW ORJJHU '(%8* FRQVRO

= RR\H-BHUEDHG & RAIXUDARY

YO X PHSR LW WR Q AJX UDVDPRRAMAB HW Q1 [SHULAHQMWERKIF R Q A J X ADRIH RBREK S O R D GHER R N H M QI |
FRQAJXUDEOH SUHA[ 7KH FRQAJXUDWLRQ AOH LV VWRUHG LQ =RRNHHSHU 1RGH GDWD )R

IOXPH
D >$JHQW FRQILJ ILOH@
D >$JHQW FRQILJ ILOH®@

2QFH WKH FRQAJXUDWLRQ AOH LV XSORDGHG VWDUW WKH DJHQW ZLWK IROORZLQJ RSWL

ELQ AXPH QJ DJHQW 2FRQI FRQI ] INKRVW INKRVW S AXPH 2QDPH D 'AXPH L
$UIJXPHQW TDPXOW 'HVFULSWLRQ
] 2 =RRNHHSHU FRQQHFWLRQ VWULQJ &RPPD VHSDUDWHG OLVW RI KRV}
[ AXPH %DVH 3DWK LQ =RRNHHSHU WR VWRUH $JHQW FRQAJXUDWLRQV

, QANTIXY \KLLEG SDWY SOTLQY



YOXPHIBD IXOBDXJILQ EDNKIGN HKR\BMINPHK L 3 VWD QRXW R WAKRIXBRKB Q QH@QW W U L D OIQ& ML NPHD Q\
LPSOHPHQWDWLRQV H[LVW ZKLFK VKLS VHSDUDWHO\ IURP YOXPH

‘KL OLMUDIYO Z EWH@ V VWIRQ F OPXXG/HY @ R FFHR P S R CBH R @MWK MIDW W K H8 0 (B&/$6 63+ YD ULD@OMKPH WD F
YOXPIR ¥ XSS RUSHFELLIOUMH FW 6 souLev 6 Z K L KK W R P D SWLAREHMX W QDWS-D F N DLIPAGS H FIRAUFP DRALD/O O RRAWD V L
PDQDJHPHQW RI SOXJLQ SDFNDJLQJ LVVXHV DV ZHOO DV VLPSOHU GHEXJJLQJ DQG WURXE

7 KHSXLQ/GAUHRRY

7K soxiLqv G GLUH EWDRBED\ )/80(B+20( SOXILQV G $W W D W\ BAS 1 oxPH o VDVUWF UQ 8RNI Isoxilqv 6 G LU H FRVERWX JW & E
FRQIRUP WR WKH EHORZ IRUPDW DQG LQFOXwmwY WKHP LQ SURSHU SDWKV ZKHQ VWDUWLQ

" AR @ RAWRUSOALQY

(DFK SOXJLQ VXECsoxLqv sViRQ KDYWKX@ WR WKUHH VXE GLUHFWRULHYV

OLE WKW SDMJINQ-
OLEH[W WKGEHSOXQIGKWOF\ MDU V
QDWLYH DQ\ UHTXLUHG vDAMOIW OLEUDULHV VXFK DV

([DPSOH RI WZR SOXJLQV ZLWKLQ WKH SOXJLQV G GLUHFWRU\

SOXJLQV G

SOXJLQV G FXVWRP VRXUFH

SOXJLQV G FXVWRP VRXUFH OLE P\ VRXUFH MDU
SOXJLQV G FXVWRP VRXUFH OLEH[W VSULQJ FRUH MDU
SOXJLQV G FXVWRP VRXUFH

SOXJLQV G FXVWRP VRXUFH OLE FXVWRP MDU

SOXJLQV G FXVWRP VRXUFH QDWLYH JHWWH[W VR

' DDLQIHANRY

JOXPH VXSSRUWV D QXPEHU RI PHFKDQLVPV WR LQJHVW GDWD IURP H[WHUQDO VRXUFHV

53&

$Q BUR FOLHQW LQFOXGHG LQ WKH )OXPH GLWW ELERXWRD XAOL@ W B Y G RD5BL8Y A B FADI MVR ) O X
ELQ IOXPH QJ DYUR FOLHQW + ORFDOKRVW S ) XVU ORJV ORJ

7KH DERYH FRPPDQG ZLOO VHQG WKH FRQWHQWYV RI XVU ORJV ORJ WR WR WKH J)OXPH \

([HX\W FRP P DY

7 K HVUDH®! [ HVFR X WRKHD[W F DALYV @ P P DOQQEER Q V XVPHRRK W $ X WQ ¥ O HRIR X WISHMMI[RAD O FEXFHDEU UL B WHR DB O L IHHH (
1?2Q- RU ERWK WRJHWKHU

1 HERINVUHP V

JOXPH VXSSRUWV WKH IROORZLQJ PHFKDQLVPV WR UHDG GDWD IURP SRSXODU ORJ VWUHI

$YUR
7TKULIW
6\VORJ
IHWFDW

6HND) P XQVDIHARZ

Channel
bar

, QR U GMHRR 2V IGHD B/DU R X @ WOLBHORHA R SW R/H. @ WV KSHU H Y D B MIAOVGR X B MHEK U IKRR@W MERHD Y WR ZH WWKWH GR L Q W
WR WKH KRVWQDPH RU ,3 DGGUHVV DQG SRUW RI WKH VRXUFH

&RQRIEDARY

$ YHFRPPRGHQD®RRR O O H.F)D IDRIDX P ERIO RIU R G XFFQIQNGI\Y €AMW BI H F R Q V XCPIHHGAMKEDWEHW W MPRC KAV R U
VXEV\WWHP )RU H[DPSOH ORJV FROOHFWHG IURP KXQGUHGV RI ZHE VHUYHUV VHQW WR [

bar
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7K IADBMD FK L H 98 & FENF R Q A J YDQ IX@ FRHAU WWHIH @ WWBIQ Y VR DNSE L QWRQ Y VYR X B WH Q D O H @ YWD LRO¥ R X)XO\G
W RAMKLRX U FHV VL Q 9/ FEMORHHQIMBALRR X B BHR/HH F RAQBUHRORAD V R ONIGHE WHHEY H DOVDVR. QB R Bl QAXHLEE R Q V X F
E\D VLQN WR LWV AQDO GHVWLQDWLRQ

0 XQUBG| LQ) \WHARZ

) O X R/EXSSR LPW® L S OW KHRD BARVEV R QRIB R LEHH V W L @ B MADFE @ \/ HE YGHHGA QRAGRIP X O W L S/GHBIMDH S OR §'BIWY H FUNRLDWD!
HYHQW WR RQH RU PRUH FKDQQHOV

Channell -

Agent
bar

7K EE R YA D P S/GIR BYR X UFRPJ HQRVR P Q QR RMKAHR XVW K GHIHU A R IVQ @ K DR XADBHI HS O LR B WQ WL S GOF DIRH)
UH SO LKA R BADJHK HQWH QABDW K FK B Q Q R @/\KPHK O W L SFODHVH® ¥ HIQB\H O L YWHRYHKE RHDW D L G BB Q R K IB®! Y H\Q
D W W P DENRIKHIMH F R Q A DXOPRHE [ D P SLADHD! Y HIDMW I DEDSOAHHESHIY HWFE X V W RWP KIBMIK R ¥ RAERK D Q Q BIBK D Q @H
LW -YHQGRUp WKHQ LW VKRXOG JR WR FKDQQHO RWKHWERQAFXDDWHRQ ABH PDSSLQJ FLC

&RAIXDNR)
$V PHQWLRQHG LQ WKH HDUOLHU VHFWLRQ )OXPH DJHQW FRQAJXUDWLRQ LV UHDG IURP
7RGAQW KR Z L W RY RQ DO MAR XQ H MR L VMR X UFQIEL QWADF K D Q RO H MG LW WHR X UV IHQINGWEK D Q QRUDRIM Y H

D JH Q Q@ K S RLVQAMHR X D DMEINGV BF K D Q § WX U © M WDESHH FPLX O WHKSIDGHE BV @ ) V WIDRKHD § H FRROFHK D Q DK
IRUPDW LV DV IROORZV

<Agent>.sources <Source>

<Agent>.sinks <Sink>

<Agent>.channels <Channell> <Channel2>
<Agent>.sources.<Source>.channels <Channell> <Channel2> ...
<Agent>.sinks.<Sink>.channel <Channell>

YRUA[D P SD@ B Q@D P DG H Q WLBURIRD GA.MWIRB H[WH QRO LEQBWHQGLUWYR')6 YLDPHPRBKD QQKIBRQAD!
ZHEORJ FRQAJ FRXOG ORRN OLNH



OLVW WKH VRXUFHV VLQNV DQG FKDQQHOV IRU WKH DJHQW
DJHQWBIRR VRXWAHM DSSVHUYHU VUF
DJHQWBIRR VLE&NVV VLQN
DJHQWBIRR FKDQBHBVKDQQHO

VHW FKDQQHO IRU VRXUFH
DJHQWBIRR VRXUFHVY DYUR DSSVHUYHU VRIFP FKDQQHO V

VHW FKDQQHO IRU VLQN
DJHQWBIRR VLQNV KGIV VLQN FKBPGBHQQHO

7K12\L ® O NKIHH QWMRYZU RIPY UR $S 'S 6 UNWRGR X RFCHX V W K U R\MEHD RIRFJK D QRHHPOF K D Q:® H QV KOH HIQWW D ZJIVWAMKG |
ZHEORJ FRQAJ DV LWV FRQAJ AOH LW ZLOO LQVWDQWLDWH WKDW ARZ

Configuring individual components

$IWEHAQW KHR 2 R)Q H MR HW R S HRUFNDLRARY X WD IDFEK D Q RHHIONE R @ BV K/HD FKH. H U D WQFKRHF DISDDVAKHZ. R 19 URHY HVIK |
FRPSRQHQW W\SH DQG RWKHU YDOXHV IRU WKH SURSHUWLHYV VSHFLAF WR HDFK FRPSRQH

SURSHUWLHV IRU VRXUFHYV
$JHQW! VRXUFHV 6RXUFH! VRPH3UVRSHOWOIXH!

SURSHUWLHV IRU FKDQQHOV
$JHQW! FKDQQHO &KDQQHO! VRPHIBRSKHDWXH!

SURSHUWLHV IRU VLQNV
$JHQW! VRXUFHV 6LQN! VRPH3URBHUWIDXH!

7 K 18 U RIS \ Siti HVBERMY H WH D FIR P S R QRO WRWHRQ G H GX/KADMD@RER E MIHFMHVEEH D FKR X WA FSK D QU\HBEDIVW
RZ @ HRAS U R S HIUHAT IXHIRILWERX Q F VB VROV H § GBHGRMHNER H/ HDAD H H G MBKSHU H Y HRIX/SZHK D YO R ZU RPY UR $S €
VRXUFH WR KGIV &0XVWHU VLQN WKURXJK WKDIQP H[FDRPS\OFHK VB Q WOVKIRE \F KB Q @ BXOU D W HRI® -R

DJHQWBIRR VRXWFHM $SS6UY VRXUFH
DIJHQWBIRR VLYV &OXVWHU VLQN
DJHQWBIRR FKDQHP¥KDQQHO

VHW FKDQQHO IRU VRXUFHV VLQNYV

SURSHUWLHYV RI DYUR $SS6UY VRXUFH
DIJHQWBIRR VRXUFHV DYUR $SS6UY MRXURFFH W\SH
DJHQWBIRR VRXUFHV DYUR $SS6UY VRALFHKRNVQG
DIJHQWBIRR VRXUFHV DYUR $SS6UY VRXUFH SRUW

SURSHUWLHV RI PHP FKDQQHO
DJHQWBIRR FKDQQHOV PHP FKDQRH®RUW\SH
DJHQWBIRR FKDQQHOV PHP FKDQQHO FDSDFLW\
DJHQWBIRR FKDQQHOV PHP FKDQQHO WUDQVDFWLRQ&DSDFLW\

SURSHUWLHV RI KGIV &0XVWHU VLQN
DJHQWBIRR VLQNV KGIV &O0XVWHU KVLI@N W\SH
DJHQWBIRR VLQNV KGIV &0XVWHU VLQOWGKGIVOOIPWRRGH IOXPH ZHEGDWD

Adding multiple flows in an agent

$ VLUQ)HD X PH MERDBR Q W BIEDQ G H S HFARE NRYAD Q LR/X\D WMFSYOUWF IHQINQFSK D Q Q@PR/Q AK HFRP S R FHD@W V. Q WIR
IRUP PXOWLSOH ARZV

OLVW WKH VRXUFHV VLQNV DQG FKDQQHOV IRU WKH DJHQW
$IJHQW! VRXUFHWRXUFH | BRXUFH !

$JHQW! VLQNYLQN | 6LQN !

$JHQW! FKDQQHODQQHO ! &KDQQHO !

7K H@  DQL Q/M/HR X UDFQWSL QMW K ARU U H V FRO®IQRIDR/X UR IF K D Q QR Q WRH WWERLH U AQ WYR i [D P SLAR X
Q H MERH WOXZHRE VL @ @ J H R QIR L QURP® [ W HD DBRLW RWH U-Q)B @ QIEQ R WUKRRX WIS IBWWDALEY V R QWK KIQUBFR Q A

WR GR WKDW

OLVW WKH VRXUFHV VLQNV DQG FKDQQHOV LQ WKH DJHQW
DJHQWBIRR VRXWAHM $SS6UY VRXUFH H[HF WDLO VRXUFH
DJHQWBIRR VL®KEVV &0OXVWHU VLQN DYUR IRUZDUG VLQN
DJHQWBIRR FKDQPHP¥KDQQHO ILOH FKDQQHO

IORZ FRQILIXUDWLRQ
DJHQWBIRR VRXUFHV DYUR $SS6UY VRXUFHIP FKDQQHOV

DJHQWBIRR VLQNV KGIV &0XVWHU VL®@N P FKDD@QEHCD
IORZ FRQILIXUDWLRQ

DIJHQWBIRR VRXUFHV H[HF WDLO VRXUFHO i KIXQQKOIND
DJHQWBIRR VLQNV DYUR IRUZDUG VLQINOHKBQQHBEO

Configuring a multi agent flow
7RVW DB X O W A RVEIRH@H MERD DHD Y UR WK@K UM RSR L QWRQU R WRXE FMQH KR 3 K AL O 6 VXY MH VOK IDH) R

IRUZ D HYIH@YW MHH ) @ X PHGIWR B [D P SSQ R0 USHH U L R /IHFQD@LAIY OFHHY H QWY B R LWROR FO R DH H Y WW & L
ORFDO DJHQW FDQ IRUZDUG LW WR DQRWKHU DJHQW WKDW KDV WKH PRXQWHG IRU VWRU

:HEORJ DJHQW FRQAJ



OLVW VRXUFHV VLQNV DQG FKDQQHOV LQ WKH DJHQW
DJHQWBIRR VRXWFHM $SS6UY VRXUFH
DJHQWBIRR VLONVR IRUZDUG VLQN
DJHQWBIRR FKDQQHOVFKDQQHO

GHILQH WKH IORZ
DJHQWBIRR VRXUFHV DYUR $SS6UY VRXURHF
DJHQWBIRR VLQNV DYUR IRUZDUG VUQNHKRRQEBO

DYUR VLQN SURSHUWLHYV

DIJHQWBIRR VLQNV DYUR IRUZDUG DVLON W\SH
DJHQWBIRR VLQNV DYUR IRUZDUG VLQN KRVWQDPH
DJHQWBIRR VLQNV DYUR IRUZDUG VLQN SRUW

FRQILIXUH RWKHU SLHFHV

+')6 DJHQW FRQAJ

OLVW VRXUFHV VLQNV DQG FKDQQHOV LQ WKH DJHQW
DJHQWBIRR VRXWFHM FROOHFWLRQ VRXUFH
DJHQWBIRR VL®KVV VLQN
DJHQWBIRR FKDQRHPVKDQQHO

GHILQH WKH IORZ
DJHQWBIRR VRXUFHV DYUR FROOHFWLRQ VRXPFHKEFRDEQHOV
DJHQWBIRR VLQNV KGIV VLQN FRKD @ QBIQQ H O

DYUR VRXUFH SURSHUWLHYV

DJHQWBIRR VRXUFHV DYUR FROOHFWLRRQYWRXUFH W\SH
DJHQWBIRR VRXUFHV DYUR FROOHFWLRQ VRXUFH ELQG
DJHQWBIRR VRXUFHV DYUR FROOHFWLRQ VRXUFH SRUW

FRQILIJIXUH RWKHU SLHFHV

+HUH ZH OLQN WKH DYUR IRUZDUG VLQN IURP WKH ZHEORJ DJHQW WR WKH DYUR FROOHF\
DSSVHUYHU VRXUFH HYHQWXDOO\ JHWWLQJ VWRUHG LQ +')6

) DORX\WMARZ

$VGUF X VIV@ GH Y VR E W DR®GHK S S RIVQVQR WVKAHR Z U RRAV R X WHRX O WALKSIDHG K B MZRR GRVD @ XWHS O LB D¢
PXOWLS GMHIME O LA R AWK HLOWW QY Q\OEHR Q A J K K B G QBFMVRHP X O W L S'@ K BLOMWH QYR Q OV X ERITWDOL |
F KD Q GRID\A XW/KAR ZR QBIH HBR'S H FLO LR/ WK D Q QRIIDAR X DIMY KSHR O LAEW K B Q QLW X WK LLWG R END G G DO K D Q (¢
"V H O HWWFAEDERU H S O LR B WQ WL S DHHI EQ IWKSHHBV KXHH @/HLB)QQ B MDP X O W L SIORDE-RYY-S H FOVIM O HW WERQ@ H | DLV
UHSOLFDWLQJ

/LVW WKH VRXUFHV VLQNV DQG FKDQQHOV IRU WKH DJHQW
$IJHQW! VRXUFHWRXUFH !

$JHQW! VLQNYLQN ! BLQN !

$IJHQW! FKDQQHOKWDQQHO | &KDQQHO !

VHW OLVW RI FKDQQHOV IRU VRXUFH VHSDUDWHG E\ VSDFH
$JHQW! VRXUFHV 6RXUFH ! FKRRQEQNO | &KDQQHO !

VHW FKDQQHO IRU VLQNYV
$JHQW! VLQNV 6LQN ! FKDQKQHDQHO !
$JHQW! VLQNV BLQN ! FKDQKQMHDQHO !

$IJHQW! VRXUFHV 6RXUFH ! VHOHRWRW WABWLQJ

7 KR X O W L S\OHHJHHIEIVX U WWKHRAS U R S HWIR\LLL ¥ MW BRYR 7 K LUH T X 8 H WL DR. DS S REIG! Y HIDAMAW WALBE/YHARHE K D Q DKHH
VHO HAWRIFH D FRR Q A J R WG IPEKIY HGQHD GIH /D W FVK I8 H F LY/DHOB! KW GHDYWHL QMM Y BXGVOE I D Q B Bl © SIMWS KYDDID X
. WRHQR-PDWFK WKHQ WKH HYHQW LV VHQW WR VHW RI FKDQQHOV FRQAJXUHG DV GHIDX

O0DSSLQJ IRU PXOWLSOH[LQJ VHOHFWRU

$IJHQW! VRXUFHV 6RXUFH ! VHOHFRPNRWWASHI[LQJ

$JHQW! VRXUFHV 6RXUFH ! VHOHFWR B FKHH#DH®HH U !

$IJHQW! VRXUFHV 6RXUFH ! VHOHFWRU PDSSkEQD QIDIGXH !

$JHQW! VRXUFHV 6RXUFH ! VHOHFWRU PDSS&@Q@DQIDXH BKDQQHO !
$IJHQW! VRXUFHV 6RXUFH ! VHOHFWRU PDSSkEQD QIDIAXH !

$IJHQW! VRXUFHV 6RXUFH ! VHOHFWR&KG R IDX® W

7KH PDSSLQJ DOORZV RYHUODSSLQJ WKH FKDQQHOV IRU HDFK YDOXH

7 K HR O O @[ DFPOKDIWV L Q A @ BV KIDX\D W L S\ORHROBWKMD J HQDW B GH Q VKEDIR/R. Q DY ¥R X D OME ZIRK D Q Q HQWWE F
VLQNV

OLVW WKH VRXUFHV VLQNV DQG FKDQQHOV LQ WKH DJHQW
DJHQWBIRR VRXWAHM $SS6UY VRXUFH
DJHQWBIRR VL®KEVV &0XVWHU VLQN DYUR IRUZDUG VLQN
DJHQWBIRR FKDQBHP¥KDQQHO ILOH FKDQQHO

VHW FKDQQHOV IRU VRXUFH
DJHQWBIRR VRXUFHV DYUR $SS6UY VRXUFHIP FKDQQHOV ILOH FKDQQHO

VHW FKDQQHO IRU VLQNV
DJHQWBIRR VLQNV KGIV &0OXVWHU VL@N P FKIDEQEHD
DJHQWBIRR VLQNV DYUR IRUZDUG VLQINO FKBQQHEO

FKDQQHO VHOHFWRU FRQILIXUDWLRQ



DIJHQWBIRR VRXUFHV DYUR $SS6UY VRXUFH R~RXOW EWRH[ W)\S H
DJHQWBIRR VRXUFHV DYUR $SS6UY VRXUFH VHOBRWRU KHDGHU
DIJHQWBIRR VRXUFHV DYUR $SS6UY VRXUFH VHOHRWRUKPD®IILDI &$
DIJHQWBIRR VRXUFHV DYUR $SS6UY VRXUFH VHOHEWRUGPDSSHQJ $=
DJHQWBIRR VRXUFHV DYUR $SS6UY VRXUFH VHOHFRWRRKPDRFL®DJ |1«
DIJHQWBIRR VRXUFHV DYUR $SS6UY VRXUFH VHOHFWRLNO&HIID X O W

7 KN H GRHBAOWM FRIDK H D 6 Bl 0'G W® W\M RHD CLYVIR $ W K M@ W YRH P F K D QLQLIWAGY= W K HYRR HWRO H  F K DRUCLHACY< W K H
ERWK ,I WKH "6WDWHp KMDBBW AK IQRW VAWWHR W IGRHYQWKHQ LW JRHV WR PHP FKDQQHO

7KH VHOHFWRU DOVR VXSRBRUBHV RS WSERQ R Q CFXK [F GUKEHQMROWA R § DI BFIIBWHU fRSWLRQDO - LV

DIJHQWBIRR VRXUFHV DYUR $SS6UY VRXUFH R~RKOWESRH W)\S H
DIJHQWBIRR VRXUFHV DYUR $SS6UY VRXUFH VHO@BRPWRU KHDGHU
DIJHQWBIRR VRXUFHV DYUR $SS6UY VRXUFH VHOHRWRREKPD®FLDI &$
DIJHQWBIRR VRXUFHV DYUR $SS6UY VRXUFH VHOHEWRUGPDSSHQJ $=
DJHQWBIRR VRXUFHV DYUR $SS6UY VRXUFH VHOHRNPRUKPDFIL® J 1<
DIJHQWBIRR VRXUFHV DYUR $SS6UY VRXUFH VHOHPWRU RIBWLIRQD OL&O$
DJHQWBIRR VRXUFHV DYUR $SS6UY VRXUFH VHOHEWRUFPDSSHQJ $=
DIJHQWBIRR VRXUFHV DYUR $SS6UY VRXUFH VHOHFWRNO®HID XO W

7KW H O HAMDRNH PYSRWU LWR KUHH T X E K B G @ H D WGL OIMOW U D Q VIDHF YWR@® RIIW K HPKID Q QHLEARR Q V XWRdHHY H @ WY
W U D Q VIDIFI\OLVR WRI® SRBMIGHK D Q Q B GMQBI T XE K B @ BN YR Q V X\ KHE H QWK W G/HH O HZALVDRAUW WIRS VIR K-S W L F
FKDQQHOV $ IDLOXUH E\ DQ\ Rl WKH RSWLRQDO FKDQQHOV WR FRQVXPH WKH HYHQW LV \

VW H U @ Y H LEHDASZ\M KRES W LIRKIDIOD BB T X E K B G QROW'S H FHIA B GAHEK D QLOARI) V L B/IRHHHG X IDUJARD L OLXW K |
F K D QZQHB@ XWHH Q W/IHRMH H T X E K BIG O B W W R BV WIDQW FOHE RIY[HD P SI@ W KKHH D G&HP H P F K D Q. FIRQ V L &/REDH
UHTXEK B GQHX R XWR D BIE R WY H T XD QBSW L R QI D L OMRUH WW KFLK/D QAL HBM XW KHDYWHVORW H WRI@ KRS D Q Q
FRQAJXUHG IRU WKH VHOHFWRU

1 R WAHKIDIDK H DUG IR \RKAD YDHQU H T X E Kl Bl Q QVHKOMMBHHY HALVE €& U L WWWRHG-H | DEKIDV) Q BBIVE 6D W W H FYRWZRIE WWRHK]
RSWLRKOQRQ RUONKIOMD GISH P\ L @ $ W LRKIDIDZ H® @V DMOW KHY HVQ BWZ U L WANRHKGHH | DRXICDI) QHQRVH TXEKBHQ QH €

VSHFLAGIBK D Q Q HIEHW L J Q B5\M HIBX@EK 1D WEHR) H T X MR 60 HZALVDRMUN WIRE IWWHHHY H O W ¥RES W LARKID0S B DIV L O X
DUH VLPSO\ LJQRUHG LQ WKDW FDVH

) OP HERXURHY

$YUR6RXUH

LV WRIGWURR D GAGH F HIH Y H BVRNP[ W HSYQUERO LAWY WH B A G D L @ H\BVKERK L CBW U RND Q R WKHHUY K. R SO X FDH H W
FDQ FUHDWH WLHUHG FROOHFWLRQ BMRBKRORJLHV 5HTXLUHG SURSHUWLHYV DUH LQ

3RSHUW\

1DPH '"HIDXOW 'HVFULSWLRQ

FKDQQHOV -

W\SH 2 7KH FRPSRQHQW W\SFkpovoRDPH QHHGV WR EH
ELQG 2 KRVWQDPH RU ,3 DGGUHVV WR OLVWHQ RQ
SRUW 2 3RUW WR ELQG WR

WKUHDGV 2 OD[LPXP QXPEHU RI ZRUNHU WKUHDGV WR VSDZQ
V H O HW VBRI -

VHOHFWR UG -

LQWHUFHSWRUYV 6SDFH VHSDUDWHG OLVW RI LQWHUFHSWRUYV
LQWHUFHSWRUV -

FRPSUHVVQRQH 7KLV FDQ EH QR QH{HRAR PEHADWHRQ W\SH PXVW PDWFK WHKHRBERREBHV\
W\SH

VVO IDOVH 6HW WKLV WR WUXH WRRI)QPEOW 68 VHRQ¥FSNFWILRID NH\VWRUHP DQG D M
NH\VWRU H 7KLV LV WKH SDWK WR D -DYD NH\WWRUH AOH 5HTXLUHG IRU 66/
NH\VWRU H 7KH SDVVZRUG IRU WKH -DYD NH\WVWRUH S5HTXLUHG IRU 66/

SDVVZRUG
NH\WWWRUH W\SH 7KH W\SH RI WKH -DYD NH\VWRUH 7KLV FDQ EH "-.6p RU "3.&6 u

H[FOXGH 66/Y 6SDFH VHSDUDWHG OLVW RI 66/ 7/6 SURWRFROV WR H[FOXGH 66/Y ZL(
SURWRFROV

LS)LOWHUIDOVH 6HW WKLV WR WUXH WR HQDEOH LS)LOWHULQJ IRU QHWW\
LS)LOWHUSXOHV '"HAQH 1 QHWW\ LS)LOWHU SDWWHUQ UXOHV ZLWK WKLV FRQAJ

(IDPSOH IRU DJHQW QDPHG D

VRXUFHV
FKDQQH O

VRXUFHV U W\SH
VRXUFHV U FKDQG®@HOV
VRXUFHV U ELQG
VRXUFHV U SRUW

lvAvivlvivlw)

(IDPSOH RI LS)LOWHUS5XOHV
LS)LOWHU5XOHV GHAQHY 1 QHWW\ LS)LOWHUYV VHSDUDWHG E\ D FRPPD D SDWWHUQ UXOH
'.DOORZ- RU GHQ\! :LS- RU fQDPH:- IRU FRPSXWHU QDPH! SDWWHUQ! RU DOORZ GHQ\ LS ¢

H[DPSOH LS)LOWHU5XOHV DOORZ LS DOORZ QDPH ORFDOKRVW GHQ\ LS



1RWH WKDW WKH AUVW UXOH WR PDWFK ZLOO DSSO\ DV WKH H[DPSOH EHORZ VKRZV IURP

TKIALOOOWE LRIQWF D € KRV L HORPORW KBDO ORZPH ORFD O K RK AL GEI@NKEKS LRIQ W F D @ KDFOVOAROZA. H
IeP DQ\ RWKHU LS "GHQ\ QDPH ORFDOKRVW DOORZ LS

7 KUV RXAUH

/LV WRI@K/U S RID QUGH F HHL Y WRWVRHP[ W H TUKQUE@ VR WH R A @ D L B HVBMERK L OPW ULLQ VRER. Q RIWKUHHUY K. R SO X DR H W
F DU H W WHIFLRHIBO MFR\SLRRAFKILIHRAVX B EBHF R Q A J WIRMD @ WF R RIBEHH Q DEOH QEB KN WY HQ W I ARWLRMRGFH 8
NH\WDE DUH WKH SURISHIUWLWRXX\FHGWER DKWKHQWLFDWH WR WERMWGBUEHURY .'& S5HTXLUH

3RSHUW)\

1DPH '"HIDXOHW FULSWLRQ

FKDQQHQGV -

W\SH 2 7KH FRPSRQHQW W\SFwuwiwH QHHGV WR EH
ELQG 2 KRVWQDPH RU ,3 DGGUHVV WR OLVWHQ RQ
SRUW 2 3RUW WR ELQG WR

WKUHDG V¥ OD[LPXP QXPEHU RI ZRUNHU WKUHDGYV WR VSDZQ
V H O HW VBRIU -

VHOHFWRU -

LOWHUFHSWRWWDFH VHSDUDWHG OLVW RI LQWHUFHSWRUYV
LOQWHUFHSWR UV

VVO IDOVHEHW WKLV WR WUXH WRRPIQPEOW 66 VRROFEINFWINRID "NH\VWRUHPY DQG D "NH\V\
NH\VWRUH 7KLV LV WKH SDWK WR D -DYD NH\WVWRUH AOH 5HTXLUHG IRU 66/
NH\VWRUH 7KH SDVVZRUG IRU WKH -DYD NH\WVWRUH 5HTXLUHG IRU 66/

SDVVZRUG
NH\VWRUH6W\SHH W\SH Rl WKH -DYD NH\VWRUH 7KLV FDQ EH "-.6p RU "3.&6 u

H[FOXGH66/Y 6SDFH VHSDUDWHG OLVW RI 66/ 7/6 SURWRFROV WR H[FOXGH 66/Y ZLOO D
SURWRFROV

NHUEHURYOVHEHW WR WUXH WR HQDEOH NHUEHURYV DXWKHQWLFDWDR® UQ T™NHWEHKBUIRW PR
DXWKHQWLFDWLRQ 7KH 7KULIW VRXUFH LQ VHFXUH PRGH ZLOO DFFHSW FI
VXFFHVVIXOO\ DXWKHQWLFDWHG WR WKH NHUEHURV .'&

DIJHQW 2 7KH NHUEHURYV SULQFLSDO XVHG E\ WKH 7KULIW 6RXUFH WR DXWKHQWLFDV
SULQFLSDO

DIJHQW NH\WDEKH NH\WDE ORFDWLRQ XVHG E\ WKH 7KULIW 6RXUFH LQ FRPELQDWLRQ ZLW
([DPSOH IRU DIJHQW QDPHG D

VRXUFHV

FKDQQHOr

VRXUFHV U W\®H
VRXUFHV U FKDQG®HOV
VRXUFHV U ELQG
VRXUFHV U SRUW

lvAviviviviw)

([ HF6RXUH

([HMRXUKKYLYBQLHRP P DRQEBW D DWQH S H W\KIIWR AHIRR/Q W L QXRRXGCIRIRI@ W D QRONMMEGE WL B SO\ F DXIGGI K
S UR SE@FBWAGL(Y HMR U X W KSHJ R AHH Y MRYD QU H D WWRAR X D PIM R IVQIGL G O R GXARHU WGKTHIUIOLPH D B R Q A J X UVDXHEKR
FDW >QDPHG SLSH@ RwLo ) >ILoHe D) BR L YYRU R GXIEHH V IWHV/X MDD covi ZL SO REEDQ RW KR U PMZRR P P D Q GR GXW H HRD |
GDWD ZKHUH DV WKH ODWWHU SURGXFHV D VLQJOH HYHQW DQG H[LWYV

5HTXLUHG SURBROWLHY DUH LQ

3RSHUW\

1DPH '"HIDXOWHVFULSWLRQ

FKDQQH o0&/ -

W\SH 2 7KH FRPSRQHQW W\StHH#DPH QHHGV WR EH

FRPPDQG?2 7KH FRPPDQG WR H[HFXWH

VKHOO 2 $ VKHOO LQYRFDWLRQ XWHG WHRL QXWX WK H5 AFRRPDIQG RQO\ IRU FRPPDQGV L

EDFN WLFNV SLSHV HWF
UHVWDUW7KURWPEBNQW RI WLPH LQ PLOOLV WR ZDLW EHIRUH DWWHPSWLQJ D UHVWDUW
UHVWDUWDOVH :KHWKHU WKH H[HFXWHG FPG VKRXOG EH UHVWDUWHG LI LW GLHV
ORJ6WG (UWOVH :KHWKHU WK MRIPEPHDWQWG VKRXOG EH ORJJHG

EDWFKG6L]H 7KH PD[ QXPEHU Rl OLQHVY WR UHDG DQG VHQG WR WKH FKDQQHO DW D W
E D WIFKHR X W $PRXQW RI WLPH LQ PLOOLVMHBRWQGHN ZWR QRRMWUHD WKHHGE XHIRUH GDWD L
VHOHWVWRWHSOLRDHMPIOQFDWLQJ RU PXOWLSOH[LQJ

VHOHFWRU '"HSHQGV RQ WK\ N HOKWEWR U

LOQWHUFHSWRUV6SDFH VHSDUDWHG OLVW RI LQWHUFHSWRUYV
LQWHUFHSWRUV-

: DUQL@KH SUREOHP ZLWK ([HF6RXUFH DQG RWKHU DV\QFKURQRXV VRXUFHV LV WKDW WK
WKH &KDQQHO WKH FOLHQW NQRZV DERXW LW ,Q VXFK FDVHV WKH GDWD ZLO wio ) ORVW
sILl@ OLNH XVH FDVH ZKHUH DQ DSSOLFDWLRQ ZULWHYV WR D ORJ AOH RQ GLVN DQG YOX@t
REYLRXV SUREOHP ZKDW KDSSHQV LI W K/H 6 KDIM® HY HDO'V) B X FH) & D)\D QRHZDD R1 LQGLFDW
WKDW LW QHHGYV WR UHWDL@Q VEKH @ RHQW WR D W RPRA BHBTDHARMOHIQDWHMDK\LR/X GIR-HRUGY RIS ONLG R 2V
QHYHU JXDUDQWHH GDWD KDV EHHQ UHFHLYHG ZKHQ XVLQJ D XQLGLUHFWLRQDO DV\QFK!



FRPSOHWHO\ FOHDU WKHUH LV DEVROXWHO\ |HUR JXDUDQWHH RI HYHQW GHOLYHU\ ZKH
'LUHFWRU\ BRX®GEH 6RXUFH RU GLUHFW LQWHJUDWLRQ ZLWK )OXPH YLD WKH 6'.

(IDPSOH IRU DJHQW QDPHG D

VR XU FH V

FKDQQH O

VRXUFHV U W\SH
VRXUFHV U FRRPUDRG
VRXUFHV U FKD®G@GHOV

jvAvlvivlw)

7KHVKIFQ QAN VHIRQ Y RN R P P DADKGU FOR RIP P DVKGH \DXOP6 D RIB R Z H U VKRR P P LB® -V DM@ LX P H\@RY K H
IRH[H F X WK BIO RAZATIF R P P DAQRS/IHH D WINUUIRMN/HK F/O(ERZ L O G FDIJREN. FNL\B B R RFSR/Q G L VI MREIMKIDEN HROM M K H
FRQAJ WKH fFRPPDQG: ZLQRPPHR Q QORONHGAGRIUGMWK ED-0 f ELQ NYKZHUVEKHRO® F&RPPDQG- H

D VRXUFHV WDLOVRXUFHH[WRSH
D VRXUFHV WDLOVRXUFH BKHED
D VRXUFHV WDLOVRXUFH = FRBPDQ®G

JMS Source

-066 R XHIWUMH [PGW VDUR 06 G H VW L\DOBMDTRYXH R W R SHE QJ06DSSOLEWWR RN WIQ\06S UR Y E BADKQ B H H
WHVALMEWLY HK406VR¥XSEH RYEGBWJIXEDEEKRPH VDVYHO HFWRW BRBM VV IVEX PHY HERQ Y HILRMMHNY Wi
YHQGRIRY L-G 6 B DV KR XEHEQ F O XL.@N &)HD X PFHO D V \VS\DLVBKD X J LG VUG F WRIWNH B BEI BV VRSIEWRP D Q GQRHUY LT
)/80(B&/$6G3+ YDULDEOH IMKAXPH HQY

5HTXLUHG SURWMUWLHY DUH LQ

Property Name Default Description
channels -
type 7KH FRPSRQHQW W\SFwYDPH QHHGV WR EH

initialContextFactory
connectionFactory
providerURL
destinationName

,QLWDO &RQWHPDW BBPWRHW\DFWLYHPT MQGL $FWLYHO04,QLWLDO&F

7KH -1', QDPH WKH FRQQHFWLRQ IDFWRU\ VKRXOG DSSHDU DV
7KH -06 SURYLGHU 85/

"HVWLQDWLRQ QDPH

NN N N NN

destinationType 2 "HVYWLQDWLRQ W\SH TXHXH RU WRSLF

PHVVDJHBHOHFWRU OHVVDJH VHOHFWRU WR XVH ZKHQ FUHDWLQJ WKH FRQVXPHU
XVHUL1DPH 2 8VHUQDPH IRU WKH GHVWLQDWLRQ SURYLGHU

SDVVZRUG)LOH 2 YJLOH FRQWDLQLQJ WKH SDVVZRUG IRU WKH GHVWLQDWLRQ SUR
EDWFK6L]H 1XPEHU RI PHVVDJHV WR FRQVXPH LQ RQH EDWFK

FRQYHNM\SHU '()$8/7 &ODVV WR XVH WR FRQYHUW PHVVDJHV WR AXPH HYHQWYV 6HH
FRQYHUWHU 2 &RQYHUWHU SURSHUWLHYV

FROQYHWKWHYVHW  87) "HIDXOW FRQ Y&KDVWWB WQVYR XVH ZKHQWBRQYBUNL QR -BBWH DUUD\

FUHDWH'XUDEOHG6XEYFHWLSKWHWRHU WR FUHDWH GXUDEOH VXEVFULSWLRQ 'XUDB®&HWRSLVFF

WUXH "FOLHQW,Gp DQG "GXUDEOHGB6XEVFULSWLRQIDPHp KDYH W
FOLHQW,G 2 -06 FOLHQW LGHQWLAHU VHW RQ &RQQHFWLRQ ULJKW DIWHU LW
GXUDEOH6XEVFULSWLRQLDPPH XVHG WR LGHQWLI\ WKH GXUDEOH VXEVFULSWLRQ S5HTXLL

Converter

7KH 6 \R X UF&EO/RO X J IDEQ@HH W W RIKNB L NW KBH | DPRCOWVEHLI@ R U R PR \BW U S R KIB\H | CRRQW H 0\ & RR Q YA\ UMA
7TH[W DQG 2EMHFW PHVVDJHV WR )OXPH(YHQWY ,Q DOO FDVHV WKH SURSHUWLHV LQ WKF
%\WHVOHVVDJH

%\WHV Rl PHVVDJH DUH FRSLHG WR ERG\ RI WKH )OXPH(YHQW &DQQRW FRQYHUW PRUH
TH[WOHVVDJH

7TH[WIPHVVDWR QY HMREMEE U UDQER S VB KB-R GRIW K) I X P H ( YAHKQ@\H | DIXFOQW HUMBN )  E\ G H | DECOWK IL Y/
FRQAJXUDEOH

2EMHFWOHVVDJH
2EMHFW LV ZULWWHQ RXW WR D %\WH$UUD\2XWSXW6WUHDP ZUDSSHG LQ DQ 2EMHFW2X

([DPSOH IRU DIJHQW QDPHG D

D VRXUFHV

D FKDQQRON

D VRXUFHV U W\BH

D VRXUFHV U FKD®G@HOV

D VRXUFHV U LQLWLDOG&RQW-HRV)DBWRUK
D VRXUFHV U FRQQHFWLRQYDE WRILA

D VRXUFHV U SURY LS NS5/

D VRXUFHV U GHVWLQD¥ KRBG1DRH

D VRXUFHV U GHVWLQD®UR@T\SH

Spooling Directory Source

7KIMR X OFHR Y. Q J 16 \DBAB O D ALGAWRH. Q JH Y VI ® S R RIGLQH RWER.WAK MR X 2 E @ D W\ K/ H F IGA WG FRMRHUA O H

DQZLL S D WHAMHVR XRIQ HEO B W KBIS S HBH Y HEDW \OLRULIFO X J J B BATBHU Y B Q-DE/H HXQOWDH DG W REH D Q KMALH Q DWW R
LQGLFDWH FRPSOHWLRQ RU RSWLRQDOO\ GHOHWHG



8 Q O MNKHEH FV RO W K\ R X U FJHH O LIDQEE. PERAN. VG/D W ¥ HLQ O X ALNU H V WD IVGHEHGF K D IQRAM KULM O L DREQ O B WX W D
XQLTXHO\ QDPHG AOHV PXVW EH G UR BGHREH L\G WIRH W KR VGBHR\WR B E W IWGKLHMHF WRREOHP FRQGLW

,] D AOH LV ZULWWHQ WR DIWHU EHLQO >SPOHDEFHG 0. @ WRQWKBIQVSBBRUQNRGLWNFOWRIUAOH D
, D AOH QDPH LV UHXVHG DW D ODWHU WLPH )OXPH ZLOO SULQW DQ HUURU WR LWV (

7R DYRLG WKH DERYH LVVXHV LW PD\ EH XVHIXO WR DGG D XQLTXH LGHQWLAHU VXFK DV

"HV S MWWUHH O L\ D XIDAQJLDVR W KNHRY X WAFKAHD UNHWRLDVOHZ/K L HKY H R DAY HG X S O LIFIBRMUHGEER Z Q V WIVIHDRE HX/K LLW R Q V W\
ZLWK WKH JXPDPUPQWHRWRHU )OXPH FRPSRQHQWYV

SRSHUW\ 1DPH 'HIDXOW 'HVFULSWLRQ

FKDQQHOV 2 -

W\SH 2 7KH FRPSRQHQW W\SFvsrRogiUH QHHGV WR EH

VSRRO'LU 2 7KH GLUHFWRU\ IURP ZKLFK WR UHDG AOHV IURP

AOHGBXIA] &203/(7(' 6XIA[ WR DSSHQG WR FRPSOHWHO\ LQJHVWHG AOHV

GHOHWH3ROLF\ QHYHU :KHQ WR GHOHWH gvHPRELPPHGLDWG AOHYV

AOH+HDGHU IDOVH :KHWKHU WR DGG D KHDGHU VWRULQJ WKH DEVROXWH SDWK AO

AOH+HDGHU.H\ AOH +HDGHU NH\ WR XVH ZKHQ DSSHQGLQJ DEVROXWH SDWK AOHQDF

EDVHQDPH+HDGHIWOVH :KHWKHU WR DGG D KHDGHU VWRULQJ WKH EDVHQDPH RI WKH At

EDVHQDPH+HDGHDVHQDPHHDGHU .H\ WR XVH ZEWQQDFPIHHRIGAQH WR HYHQW KHDGHU

LQFOXGH3DWWHAIQ 5HJXODU H[SUHVVLRQ VSHFLI\LQJ ZKLFK ACLIRUDWHQQ FIOX @B H, WL
E R LiqrumsDwvUQ D (LgroxaBDwwHQ UHJH[ WKH AOH LV LIQRUHG

LJQRUH3DWWHUR 5HJXODU H[SUHVVLRQ VSHFLI\LQJ ZKLFK AOH YV LgFoxaspwsQU H D/ R DS
PDWF K FLIQRUBBDWMHUQ D (LgFoxapwwHui UHIJH[ WKH AOH LV LIQRUHG

WUDFNHU'LU AXPHVSRR@HFWRU\ WR VWRUH PHWDGDWD UHODWHG WR SURFHVVLQJ RI

DV UHODWLYH WR WKH VSRRO'LU
FRQVXPH2UGHUROGHVW ,Q ZKLFK RUGHU AOHV LQ WKH VSR rRoGHiWW \ RXQHWJ Bl ¢ ubgarrU \, @ LRIDOY HE HR IF
roGAW D \Rx@giw WKH ODVW PRGLAHG WLPH RI WKH AOHV ZLOO EH X
AOH ZLWK VPDOOHVW OH[LFRJUDSKLFD CugxRGBHIQ\ ZAGH ZHHD 6 REHV %
UD QG R:K®\Q »rocWWID O\ RxdHvw WKH ZKROH GLUHFWRU\ ZLOO EH VFDQ
AOH ZKLFK PLJKW EH VI®GIRQXP EW K HRIHAD! ubeccRZ RDOADXWMHH ROG AO|
FRQVXPHG YHU\ ODWH LI QHZ AOHV NHHS FRPLQJ LQ WKH VSRRC

SROO'HOD\ '"HOD\ LQ PLOOLVHFRQGV XVHG ZKHQ SROOLQJ IRU QHZ AOHV
UHFXUVLYH'LUHFD\CRAH 6 HD:KFHKVKHU WR PRQLWRU VXE GLUHFWRULHV IRU QHZ AOHV WR UH
PD[%DFNRI 7KH PD[LPXP WLPH LQ PLOOLV WR ZDLW EHWZHHQ FRQVHFXWL"

IXOO 7KH VRXUFH ZLODDQGDUGFDMDY HORW EHPEFRAHQWLDOO\ HDF
&KDQQHO([FHSWLRQ XSWR WKH YDOXH VSHFLAHG E\ WKLV SDUI

EDWFKG6L]H *UDQXODULW\ DW ZKLFK WR EDWFK WUDQVIHU WR WKH FKDQQH(
LOQSXW&KDUVHWS7) &KDUDFWHU VHW XVHG E\ GHVHULDOL]JHUV WKDW WUHDW WKH L
GHFRGH(UURU3NS/LF\ :KDW WR GR ZKHQ ZH VHH D QRQ GHF )s,/DE®H R D QDH[WH B W.IQR®Y |

WKHs5(3/s&( 5HSODFH WKH XQSDUVHDEOH FKDUDFWH W \ASLWE QK HS8
8 )))" .,*125¢ 'URS WKH XQSDUVHDEOH FKDUDFWHU VHTXHQFH

GHVHULDOL]HU 7. K 6SHFLI\ WKH GHVHULDOL]JHU XVHG WR SDUVH WKH AOH LQWR HY
VSHFLAHG P XV (YHQN HVHULDOL] HU 9%XLOGHU

GHVHULDOL]HU = 9DULHV SHU HYHQW GHVHULDOL]HU

EXHUOD[/LQHV 2 2EVHOHWH 7KLV RSWLRQ LV QRZ LJQRUHG

EXHUOD[/LQH/HQJWK '"HSUHFDWHG OD[LPXP OHQJWK IRIUDV & L&HHV W MIKHHHRD PIWW EQV V

V H O HW VERIU UHSOLFDWMHBIOLFDWLQJ RU PXOWLSOH[LQJ

VHOHFWRU - '"HSHQGV RQ WK\'6 ¥ HHDKDEWR U

LOQWHUFHSWRUV2 6SDFH VHSDUDWHG OLVW RI LQWHUFHSWRUV

LOQOWHUFHSWRUV- -

(IDPSOH IRU DQ DJHQW QDPHG DJHQW

FKDQQH O
VRXUFHW

O O

VRXUFHV VUF W VSSH
VRXUFHV VUF FKD QR OV
VRXUFHV VUF VSRRQ'LU
VRXUFHV VUF ILOH + HDGXR

lvlviwiw)

Event Deserializers
7KH IROORZLQJ HYHQW GHVHULDOL]HUV VKLS ZLWK )OXPH
[od(

7KLV GHVHULDOL]JHU JHQHUDWHY RQH HYHQW SHU OLQH RI WH[W LQSXW

3RSHUW\ 1DPH "HIDXOW '"HVFULSWLRQ

GHVHUPDQAIGIH/HQJWK OD[LPXP QXPEHU RI FKDUDFWHUV WR LQFOXGH LQ C

LW LV WUXQFDWHG DQG WKH UHPDLQLQJ FKDUDFW

GHVHURXOMIMW&E&KDUVHW 87) &KDUVHW WR XVH IRU HQFRGLQJ HYHQWYV SXW LQW
$952

7KIGMH VB O LHEWIRH D @Y URR QWA QRIGLAM Q H IRIWVNBHAY URH F R@VGAKD (D FIK Y HQ@V® Q R & IDVAKHHD @/ HIDQVG L F
WKH VFKHPIOHXE/RIE RI WKH HY QW UW FRIKG MWD\ @RW LQFOXGLQJ WKH VFKHPD RU WKH L



Note that if the spool directory source must retry putting one of these events onto a channel (for example, because the channel is full), then it will reset and retry
from the most recent Avro container file sync point. To reduce potential event duplication in such a failure scenario, write sync markers more frequently in your
Avro input files.

SRSHUW\ 1DPH 'HIDXOW 'HVFULSWLRQ

deserializer.schemaType HASH How the schema is represented. By default, or when the value HasH is specified, the Avro schema
is hashed and the hash is stored in every event in the event header “flume.avro.schema.hash”. If
LITERAL is specified, the JSON-encoded schema itself is stored in every event in the event header
“flume.avro.schema.literal”. Using LITERAL mode is relatively inefficient compared to HASH
mode.

BlobDeserializer

This deserializer reads a Binary Large Object (BLOB) per event, typically one BLOB per file. For example a PDF or JPG file. Note that this approach is not
suitable for very large objects because the entire BLOB is buffered in RAM.

SRSHUW\ 1DPH 'HIDXOW '"HVFULSWLRQ
GHVHULDOL]HU - The FQCN of this class: org.apache.flume.sink.solr.morphline.BlobDeserializer$Builder
deserializer.maxBlobLength 100000000 The maximum number of bytes to read and buffer for a given request

70U RAAH

IRWHKLV ¥RXWYSGHG DYLE ZSIBHDWXGRHV QRMQBRUN RQ :

Watch the specified files, and tail them in nearly real-time once detected new lines appended to the each files. If the new lines are being written, this source will
retry reading them in wait for the completion of the write.

This source is reliable and will not miss data even when the tailing files rotate. It periodically writes the last read position of each files on the given position file
in JSON format. If Flume is stopped or down for some reason, it can restart tailing from the position written on the existing position file.

In other use case, this source can also start tailing from the arbitrary position for each files using the given position file. When there is no position file on the
specified path, it will start tailing from the first line of each files by default.

Files will be consumed in order of their modification time. File with the oldest modification time will be consumed first.

This source does not rename or delete or do any modifications to the file being tailed. Currently this source does not support tailing binary files. It reads text files
line by line.

SRSHUW\ 1DPH 'HIDXOW 'HVFULSWLRQ

FKDQQHOV -

W\SH - The component type name, needs to be TAILDIR.

AORMSV - Space-separated list of file groups. Each file group indicates a set of files to be tailed.

A‘O HRXE V - Absolute path of the file group. Regular expression (and not file system patterns) can be used for

AOHRNE1DPH! filename only.

positionFile ~/ flume/taildir_position.json File in JSON format to record the inode, the absolute path and the last position of each tailing
file.

headers.<filegroupName>. — Header value which is the set with header key. Multiple headers can be specified for one file

<headerKey> group.

byteOffsetHeader false Whether to add the byte offset of a tailed line to a header called ‘byteoffset’.

skipToEnd false Whether to skip the position to EOF in the case of files not written on the position file.

idleTimeout 120000 Time (ms) to close inactive files. If the closed file is appended new lines to, this source will
automatically re-open it.

writePosInterval 3000 Interval time (ms) to write the last position of each file on the position file.

batchSize 100 Max number of lines to read and send to the channel at a time. Using the default is usually fine.

backoffSleepIncrement 1000 The increment for time delay before reattempting to poll for new data, when the last attempt did
not find any new data.

maxBackoffSleep 5000 The max time delay between each reattempt to poll for new data, when the last attempt did not
find any new data.

cachePatternMatching true Listing directories and applying the filename regex pattern may be time consuming for

directories containing thousands of files. Caching the list of matching files can improve
performance. The order in which files are consumed will also be cached. Requires that the file
system keeps track of modification times with at least a 1-second granularity.

fileHeader false Whether to add a header storing the absolute path filename.
fileHeaderKey file Header key to use when appending absolute path filename to event header.

Example for agent named al:

D VRXUFHW

D FKDQQHON

D VRXUFHV U W\BH/', 5

D VRXUFHV U FKDQG®HOV

D VRXUFHV U SRVLWLRQ)ROKWRJI IOXPH WDLOGLUBSRVLWLRQ MVRQ
D VRXUFHV U ILOHJURXISV

D VRXUFHV U ILOHJURXSWDU ORJ WHVW H[DPSOH ORJ
D VRXUFHV U KHDGHUV | KHDGBUOXH

D VRXUFHV U ILOHJURXSWDIU ORJ WHVW ORJ

D VRXUFHV U KHDGHUV I KHDGBUOXH

D VRXUFHV U KHDGHUV | KHDGBUOXH

D VRXUFHV U ILOH+HD/GKUY

7ZIWU  ABKRHBRXUH H SHIP HOED



:DUQLQ@KLY VRXUFH LV KLJKO\ H[SHULPHQWDO DQG PD\ FKDQJH EHWZHHQ PLQRU YHUVLR

([SHULP W RXWIRKFR) Q Vi FEMAU H CHRB LVOW K H V D P S\OZH. WWHKIRR' @ W L G R X Q O\R DIGVIRVQYY'Y W I URRY UIR U FODQAGH Q (
$YUR HYHQWY WR D GRZQVWUHDP )OXPH VLQN 5HTXLUHZALW WH & FEONHROHRS B Q & DFFFEX QRIR B5&

SRSHUW\ 1DPH'HIDXOWHVFULSWLRQ

FKDQQHOV 2 -

W\SH 2 7KH FRPSRQHQW W\SFRW DSDFKH | OXPH VRXUFH WZLWAHU 7ZLWAHUBRXUFH

FRQVXPHU.H\ 2 23XWK FRQVXPHU NH\

FRQVXPHW$HF U? 28 XWK FRQVXPHU VHFUHW

DFFHRWNHQ 2 28XWK DFFHVV WRNHQ

DFFHRWHQ BIMF U 2 28 XWK WRNHQ VHFUHW

PD[%DWFK6L]H OD[LPXP QXPEHU RI WZLWWHU PHVVDJHVY WR SXW LQ D VLQJOH EDW

PD[%DWFK'XUDWLRQOLODILWXP QXPEHU RI PLOOLVHFRQGV WR ZDLW EHIRUH FORVLQJ D EI

([DPSOH IRU DIJHQW QDPHG D

D VRXUFHV

D FKDQQHON

D VRXUFHV U W\SH

D VRXUFHV U FKDQG®HOV

D VRXUFHV U FRQVXPHUDSHY

D VRXUFHV U FRQVXPHUG&H&EUHW

D VRXUFHV U DFFHVVZRRHEB

D VRXUFHV U DFFHVV7RNHQBHFRHW

D VRXUFHV U PD[%DWFK6L]H

D VRXUFHV U PD[%DWFK'XUDWLRQOLOOLYV
. DND6RXUH

.DINERXFLHD @ S D F.KOH NFDR GPVHRW KUDFALCPGHW V D U IR YD | NW R S I FRAK D Y O W, DS IBR X UPHYQIRQEDOR Q A MXKIEHE W
WKH VDPH &RQVXPHU *URXS VR HDFK ZLOO UHDG D XQLTXH VHW RI SDUWLWLRQV IRU WKH

SRSHUW\ 1DPH 'HIDXOW 'HVFULSWLRQ

FKDQQHOV 2 A

W\SH 2 7KH FRPSRQHQW W\SFRU DSDFKH | OXPH VRXUFH NDI ND . DI ND6RXUFH

NDIND ERRWVWUDS2VHUYHUYLVW RI EURNHUV LQ WKH .DIND FOXVWHU XVHG E\ WKH VRXUI

NDIND FRQWRRSIWG AXPH 8QLTXH LGHQWLAHG RI FRQVXPHU JURXS 6HWWLQJ WKH VDP!
DUH SDUW RI WKH VDPH FRQVXPHU JURXS

NDIND WRSLFV 2 &RPPD VHSDUDWHG OLVW RI WRSLFV WKH NDIND FRQVXPHU Z

NDIND WHREH[FV U 2 5HJH[ WKDW GHAQHV VHW RI WRSLFV WKH VRXUFH LV VXEVFU
NDIND WVRSLFV D QG R Y NDIND WRSLFVML I H[LV WV

EDWFK6L]H OD[LPXP QXPEHU RI PHVVDJHV ZULWWHQ WR &KDQQHO LQ RQF

EDWFK'XUDWLRQOLOOLYV OD[LPXP WLPH LQ PV EHIRUH D EDWKK ZELDONF E H ZOQ QVWEW HAY M
AUVW RI VLIH DQG WLPH ZLOO EH UHDFKHG

EDFN6ROIHHS, QFUHPHQW ,QLWLDO DQG LQFUHPHQWDO ZDLW WSERPH WWXHD UV: WIEWED 8 HHURE

UHGXFH DJJUHVVLYH SLQJRGLPFRRH V@ FFRPGGVLVDISBENO IRU LQJH
YDOXH PD\ EH UHTXLUHG IRU ORZ ODWHQF\ RSHUDWLRQV ZLW

PD[%DFONRHHS OD[LPXP ZDLW WLPH WKDW L VRS UR DISHIHIZU XXM BYHH BIRNEDB/Y LV
LQJHVWLRQ XVH FDVHV EXW D ORZHU YDOXH PD\ EH UHTXLUH

XVH)OXPH(YHQW)RUPDWH %\ GHIDXOW HYHQWY DUH WDNHQ DV E\WHV [UR F5 MWK KV RD WNUDX ¥
HYHQWYVY DV WWKRi BO@PH\$IRUPDW 8VHG LQ FRQMXQFWLRQ ZLW
ZLWK WKH SDUVH$V)OXPH(YHQW SURSHUW\ RQ WKH .DIND &KIE
WKH SURGXFLQJ VLGH

VHRVSLF+HDGHU WUXH ‘KHQ VHW WR WUXH VWRUHV WKH WRSLFRA@QH(WSLF+HGHUH H Y H G
SURSHUW\
WRSLF+HDGHU WRSLF "HAQHV WKH QDPH RI WKH KHDGHU LQ ZKLFK WR VWRUH WKH -

W VHWRSLF+HDGHU SUR SHUWwixHV &HMWH WRRXOG EH WDNHQ LI FRPELQL
WRSLF+HDGHU SURSHUW\ VR DV WR DYRLG VHQGLQJ WKH PHVVDJH E

PLJUDWH=RRNHHE HWRIX H KHQ QR .DINDIWAMWR UMARRNIQ G I OHRRW IX@G WRERNRHSHU DQGE KIRWPP
VKRXOG EH WUXH WR VXSSRUW VHDPOHVV .DIND FOLHQW PLJ
FDQ EH VHW WR IDOVH WKRXJK WKDW VKRXOGVHW HVUDRXQ ® |
FRQAJXUDWLRQ NIXNWRHRR QVXAHN GHAQHY KIR K RQGNOMHG &KHF
GRFEFXPHQWDWLHMDDL OV

NDIND FRYMRRHUIRWER/BRIY (;76HW WR 6$6/B3/$6$8(B66/ RU 66/ LI ZULWLQJ WR .DIND &NH@EHX
IRU DGGLWLRQDO LQIR RQ VHFXUH VHWXS

PRW FRQVXPHURSM XULW\ SU,I XVLQJ 6%$6/B3/$68%q/B66/ RU 66/DJNIHYV H¥VRW DIB\GLWLRQDO SU
WR EH VHW RQ FRQVXPHU

2WKHU .DIND &RQVXPHU 7KHVH SURSHUWLHV DUH XVHG WR$ @R G R QX XH MK B U R SMDJ WR @

BURSHUWLHYV FDQ EH XVHG 7KH RQO\ UHTXLUHPHQW LV WFRNDND FR/XPHUG )R K H
H[D P {NDIND FRQUXPHU DXWR RI | VHW UHVHW

I1RWHKH .DIND 6RXUFH RYHUULGHV WZR .DIND FRQVXPHU SDUDPHWHUV DXWR FRPPLW H(C
VRXUFH JXDUDQWHHV DW OHDVW RQFH VWUDWHJ\ RI PHVVDJHYV AKHWV.DL N ¥ D6GR XTUKFHH ®XOS/ARL E
IRU WKGEHVHWULD OSJHRKRWDIND FRPPRQ VHULDOL]DWLRQ 6WULQJ6HULDOL]JHU DQG

YDOXH GHVH DISDFKH WERIWD FRPPRQ VHULDOL]DWLRQ %\WH$UUD\6HULDOL]HU ORGLAFDW

'"HSUHFDWHG 3URSHUWLHYV

SRSHUW\ 1DPH ‘'"HIDXOW '"HVFULSWLRQ



SRSHUW\ 1DPH 'HIDXOW 'HVFULSWLRQ

WRSLF 2 8VH NDIND WRSLFV
JURXS,G AXPH 8VH NDIND FIRIRWSP HE&
JRRNHHSHU&RQQHFW ,V QR ORQJHU VXSSRUWHG E\ NDIND FRQVXPHU FOLHQW VI

FRQQHFWLRQ ZLWK NDIND FOXVWHU
([DPSOH IRU WRSLF VXEVFULSWLRQ E\ FRPPD VHSDUDWHG WRSLF OLVW

WLHU VRXUFHV VRXUFHRW\®HDFKH IOXPH VRXUFH NDIND .DIND6RXUFH
WLHU VRXUFHV VRXUFH FKXQQKOND

WLHU VRXUFHV VRXUFH EDWFKG6L]H

WLHU VRXUFHV VRXUFH EDWFK'XUDWLRQOLOOLYV

WLHU VRXUFHV VRXUFH NDIND ERRWVWRD S WHRJWW U V

WLHU VRXUFHV VRXUFH NDIND/M\RSLFWVHVW

WLHU VRXUFHV VRXUFH NDIND FRQVXPHW WMRRPXS LG

([DPSOH IRU WRSLF VXEVFULSWLRQ E\ UHJH][

WLHU VRXUFHV VRXUFHRW\®DFKH IOXPH VRXUFH NDIND .DIND6RXUFH
WLHU VRXUFHV VRXUFH FKXQQKGWD

WLHU VRXUFHV VRXUFH NDIND ERRWVWREDP S WHRJWW U V

WLHU VRXUFHV VRXUFH NDIND WR3MFR/SURIH[@

6HFXULW\ DQGFEBIND 6RXU

6 HF XXWKH QW MAHD®MARD WD F U\ SWMRSE RR@QMKER P X Q L F DAVK IDR)@ H\W Z HOXPIHQ D INDR W HFXOXHVKH QW
6$6/ *66$3 HEHWRWB6/ HY WX R WIBHD U D A.MYADHPBI &/ W KOHF WSKUDFOWMLRZFR6.P SO H P H IRV RBR.AD | N\DH U V |
$V Rl QRZ GDWD HQFU\SWLRQ LV VROHO\ SURYLGHG E\ 66/ 7/6

6 HW NDIND FRQUXPHU VHFXULW SURWRFRO WR DQ\ RI WKH IROORZLQJ YDOXH PHDQV

e 6$6/B3/%$,17(;7 . HUEHURV RU SODLQWH[W DXWKHQWLFDWLRQ ZLWK QR GDWD HQFU\SWLI
s 6$6/B66/ . HUEHURV RU SODLQWH[W DXWKHQWLFDWLRQ ZLWK GDWD HQFU\SWLRQ
e 66/ 7/6 EDVHG HQFU\SWLRQ ZLWK RSWLRQDO DXWKHQWLFDWLRQ

: DUQL@KHUH LV D SHUIRUPDQFH GHJUDGDWLRQ ZKHQ 66/ LV HQDEOHG WKH PDJQLWXGH
SHIHUHQIRHD VHFEXULDOBYWKMLMEZUD IRUWWDFNLQJ WKLV LVVXH

7/6 DQG .DINPH6R XU

30 H D VEDY KHV HESHW F LLLEE RIG A J X.IDL R&O L H5@ YWR/O H IDERX @GV L R Q@ D A J X WDHIWIRRGD QW X QLR D P DOUHR IW K |
IROORZLQJ VHFXALISWHBWRXYLWEHWY HQDEOHG SURWRFROV WUXVWVWRUH RU NH\WWRUH W\S

([DPSOH FRQAJXUDWLRQ ZLWK VHUYHU VLGH DXWKHQWLFDWLRQ DQG GDWD HQFU\SWLRQ

VRXUFHV VRXUFH WUSHDSDFKH IOXPH VRXUFH NDIND .DIND6RXUFH

VRXUFHV VRXUFH NDIND ERRWVWUWDSNHUYHUWDIND NDIND

VRXUFHV VRXUFH NDIND MMR/SAF

VRXUFHV VRXUFH NDIND FRQVXPHIW JBRXSRODE XPHU

VRXUFHV VRXUFH NDIND FRQVXPHU VHEXBEW\ SURWRFRO

VRXUFHV VRXUFH NDIND FRQVXPHU VVO WUX\BWWWRMUR OREDWVR@UH MNV

VRXUFHV VRXUFH NDIND FRQVXPHU VVO WUX\BWYVWRRJHGS\D R VIZRAUG/V WKH WUXVWVWRUH!

viviviviviviv)

1 R WOHIG H | DIXISIYR S WO HQGSRLQW LGHILI LFDVERQ DOJRULWKP LVQ RGAH A QHRGR W Q DR H L A L IVRAR Q1 R U GRHUGEBNHRQ D E RWW Q
YHULAFDWLRQ VHW WKH IROORZLQJ SURSHUWLHYV

D VRXUFHV VRXUFH NDIND FRQVXPHU VVO HQGSRLQW LGHQWBIEEFDWLRQ DOJRULWKP

2QFH HQDEOHG FOLHQWWNIXO®MO Y¥DQLAWEHSRRDYEBUDPH )4'1l DJDLQVW RQH RI WKH IROC

&RPPRQ 1DPHW&ISY WRRWRO KWW RUVHFWLRQ
6XEMHFW $OWHUQ KXWMYHV1DRIRRE@FIO. W RUVHFWLRQ

,IFO LIQBM W K H Q MD BD'W T RWKHI® G L W MRCRIDADR\ZK R XE GGG G\WM 8D X FDHI HIORAQ A J X U D WHORXFDH HIQDW R D LAV
F O LHKQUAW IZAC IRYOW RV U X B WOH GIPU R NHHLWWACQHEL Y LRSE\RVAX®I\L UQ CFW R B & P P RIQD P 3 OWRL HD FIO LFHHUAW [EAE [
VLQJOH S5RRIWIKEQ WXUQ LV WUXVWHG E\ .DIND EURNHUV

D VRXUFHV VRXUFH NDIND FRQVXPHU VVO NH\VWRW K ®RPDWORQNH\VWRUH MNV
D VRXUFHV VRXUFH NDIND FRQVXPHU VVO NH\YMWRUZRS®WRZRPFGEHVYV WKH NH\VWRUH!

, ] NH\WWRUH DQHUNRBWXYBIVFEZIRU wo NH sDWzRIGNSIRRISWHWE® ZLOO SURYLGH WKH UHTXLUHG DGG
D VRXUFHV VRXUFH NDIND FRQVXPHU VVOSNMVB3BRVEZRR®FFHVV WKH NH\!

.HUERMW DQG .DINRB 6RXU

7RXV HD | NVDR X E VDKD | NIPO X W\N H XZJLHABK U E H \J IR FRQUXPHU VHEXULW SURVRFRO S U R S HQURMWDHEGR YRHE R Q V XPKHHIH U E H L
N H\ VWDIESU L Q MUEFODHE G WEB N B U R N.WAS\H F ILATH $$ 6A OV - D | N D & OVLHHFQWRLR Q @I WE IHR/@ WLKEHR B N H IFIFS @I Q HIEIW
QHHGHGED IND IR IR UPR@Y KB®Q6A OFFR @WRK & R F DRMW! R-I9\6 6A OTHQRSS W L RADKAFD/AWZH. BN-H U EFRI@ A/ J X B D BYHL
VSHFLAHG K2D763$LQ AXPK HQY



-$9$B2376-$9$B2376 'MDYD VHFXULW\ NUE FRQI SDWK WR NUE FRQI
-$9$B2376-$9$B2376 'MDYD VHFXULW\ DXWK ORJLQ FRQILJ SDWK WR IOXPHBMDDV FRQI

(IDPSOH VHFXUH FRQAJXUDWLRQ XVLQJ 6$6/B3/$,17(;7

VRXUFHV VRXUFH WUSHDSDFKH IOXPH VRXUFH NDIND .DIND6RXUFH
VRXUFHV VRXUFH NDIND ERRWVWUWDSNHUYHUWVDIND NDIND
VRXUFHV VRXUFH NDIND MAR/SLFIM

VRXUFHV VRXUFH NDIND FRQVXPHIW IBRXESRODE XPHU

VRXUFHV VRXUFH NDIND FRQVXPHU VHFXBEWSB SUBRWRFRO

VRXUFHV VRXUFH NDIND FRQVXPHU VDV®PHFKDQLVP

VRXUFHV VRXUFH NDIND FRQVXPHU VDVO NHUEHURVNWHUYLFH QDPH

lvAvivivivlviv)]

([DPSOH VHFXUH FRQAJXUDWLRQ XVLQJ 6%$6/B66/

VRXUFHV VRXUFH WUSHDSDFKH IOXPH VRXUFH NDIND .DIND6RXUFH

VRXUFHV VRXUFH NDIND ERRWVWUWDSNHUYHUWYDIND NDIND

VRXUFHV VRXUFH NDIND MR/SAF

VRXUFHV VRXUFH NDIND FRQVXPHIW JBRXPRDE XPHU

VRXUFHV VRXUFH NDIND FRQVXPHU VHFXBEWBBE®/RWRFRO

VRXUFHV VRXUFH NDIND FRQVXPHU VDV PHFKDQLVP

VRXUFHV VRXUFH NDIND FRQVXPHU VDVO NHUEHURVNYHUYLFH QDPH

VRXUFHV VRXUFH NDIND FRQVXPHU VVO WUX\WBWWWRUR OBEDWUR@UH MNV

VRXUFHV VRXUFH NDIND FRQVXPHU VVO WUX\BWYVWRRJHGS\D K VIZRAUG/V WKH WUXVWVWRUH!

lvAvivivivAviviviv]

6DPSI$6A0 MR WH I HURIQFHR Q WSHOGMW M HAO L A R QA H F WR RAQKGHH V LHMEK H Q WH F R VQBOBRS 3, 3/$,LQDINE
GRFXPHGRWBEWLRRQ A J X8l Q WHKEIQNOX U PID'D O FVRE BMRR R N HIHREHWHPWJI UDW KR Q L WG W DBQ D 8 GWME K L
H[DP STKHAR ®E H) H H G @O WMWY H T XRIY HPW J U D WURXQ H T XY F WR B @Y K/HHE X B R S R QSHIDERYH P B KVHX WH\D 1/
RSHUDWLQJ VIVWHP XVHU RI WKH JOXPH SURFHVVHV KDV UHDG SULYLOHJHV RQ WKH MDD

&0LHQW
FRP/XOVHFXULWXWRRGXOHE /RILQORGX®HXLUHG
XV H.H\7DNEUXH
VWRUH.WUXH
NH\7DESDWK WR NH\WDEV IOXPH NH\WDE
SULQFLSD®XPH IOXPHKRVW H[DPSOH FRP#<285.(5%(5265($/0

.DIND&OLHQW
FRP VHEXULWWXWRRGXOHE /RILQORGXI®HXLUHG
XVH.H\7D\EUXH
VWRUH . WUXH
NH\7DESDWK WR NH\WDEV IOXPH NH\WDE
SULQFLSD@XPH IOXPHKRVW H[DPSOH FRP#<285.(5%(5265($/0

1 H&DN &3 6RXUH

$ Q YW \DRONWKEDIW W @DWS R D L X B QO VK R W H{QDDR Y HEFVOY. & N 0 >kRw@>srm@ , RWERU GBB HQVSHFL.
SROWGL V WRHIDAT B [ S H F W.DWWKABRKZK S S G DRMID H Z OVLIDSHD WADHY BVBR L R KV HL[ WV X U IQGHEBHRD X AHHY HODQNGH @ WY K |
FRQQHFWHG FKDQQHO

5HTXLUHG SURBEROWLHY DUH LQ

SRSHUW\ I1BPIHXOWHVFULSWLRQ

FKDQQHO\2 -

W\SH 2 7KH FRPSRQHQW W\StgmowH QHHGV WR EH
ELQG 2 +RVW QDPH RU ,3 DGGUHVV WR ELQG WR
SRUW 2 3RUW WR ELQG WR

PD[ OLQH OHQJWKOD[ OLQH OHQJWK SHU HYHQW ERG\ LQ E\WHV

DFN HYHUWHNMHQW HVSRQG ZLWK DQ "2.p IRU HYHUV HYHQW UHFHLYHG
VHOHFVBRIWHSOLFDMA@UFDWLQJ RU PXOWLSOH[LQJ

VHOHFWR U~ "HSHQGV RQ WK N FYMHKWR U

LQWHUFHSWRUV 6SDFH VHSDUDWHG OLVW RI LQWHUFHSWRUV
LQWHUFHSWRUV -

([DPSOH IRU DJHQW QDPHG D

VRXUFHW

FKDQQH O

VRXUFHV U W\SHWFDW
VRXUFHV U ELQG
VRXUFHV U SRUW
VRXUFHV U FKDQG®HOV

lvAvivivivlw)

1H&DAB" 3 6RXUH

$VS HW KRH LJLIQW &R\EV R X WFKNLR/X WKW W @DLW B R 0Q/EV X HQ YK R W H Q@& Y HDQONGEH © MU KHR Q Q HFFKWD I RFHNC
OL@F X N O >KRW@ >SRWM@

5HTXLUHG SURBROWLHYV DUH LQ

3RSHUW\ 1DPH{IDXOWHVFULSWLRQ
FKDQQHOV 2 -

W\SH 2 7KH FRPSRQHQW W\SFomowest QHHGV WR EH



Property Name Default Description

bind 2 +RVW QDPH RU ,3 DGGUHVV WR ELQG WR
port 2 3RUW WR ELQG WR
UHPRWH$GGUHVV+HDG6HU

V H O HW VBRIU UHSOLFDWEQILFDWLQJ RU PXOWLSOH[LQJ

VHOHFWRU - '"HSHQGV RQ WK\ N DKW R U
LQWHUFHSWRYUYV 6SDFH VHSDUDWHG OLVW RI LQWHUFHSWRUYV
LOQWHUFHSWRWYV -

([DPSOH IRU DJHQW QDPHG D

VRXUFHV

FKDQQHOr

VRXUFHV U W\GH
VRXUFHV U ELQG
VRXUFHV U SRUW
VRXUFHV U FKDQG®HOV

lvAvivivivlv)

BHDXHIH* HHDRUBRUH

$ VLPOM T X HIQE H WD KFDR/D W L QUHROX-VIELY \M B MIBK R X QMKMUAD WRVAL Q F U H B H Q@ MBW R SWR W D OF M W @ WINICA/D Y
VHGIG H QW Y¥EH D Q QHOXIDL Q RW H V WWKLUQID B WLLNHHINS MEHR GR\W KUHH WRJHL YA \GDA) /D FOHE H | RARM KVD NgHK P ERDUQ L T
HYHQWY DIWHU GH GXSOLFDWLRQ DW GHVW Iwvwo YHow Q5 HIT'X LH] B B FS\UHRGWWRWE H \H DXBIOL W R W

Property Name  Default Description
channels 2 -
type 2 7KH FRPSRQHQW W\StvDPH QHHGV WR EH

V HO HWVBRIU - UHSOLFDWLQJ RU PXOWLSOH[LQJ
VHOHFWRU UHSOLFDWLQHSHQGV RQ WKW N HYDIDBW R U

LOQWHUFHSWRUV 6SDFH VHSDUDWHG OLVW RI LQWHUFHSWRUYV
LQWHUFHSWRUV -
EDWFK6L]H 1XPEHU RI

HYHQWYV WR DWWHPSW WR SURFHVV SHU UHTXHVW OR
WRWDO(YHQRQJ 0$;8/8( 1XPEHU RI XQLTXH HYHQWV VHQW E\ WKH VRXUFH

([DPSOH IRU DJHQW QDPHG D

VRXUFHV

FKDQQH O

VRXUFHV U W\SH
VRXUFHV U FKDQG®HOV

vAvAwiv]

6\ VB 6RXUARH/

5HDGWRA5 D W/@QIGH Q H DX H G WB/ 3 V R X WRIHDBVOWWPLIHIH/ D DM L Q Bl @ HTRAA & 3V R X UFRHHDQA\HHE Y H @ /D WKV LRL
FKDUDFWHUV VHSDUDWHG E\ D QHZOLQH 1Q-

S5HTXLUHG SURWMUWLHY DUH LQ
6\ V&) 7&3 6RAUH

7KH RULJLQDO WULHG DQG WUXH VI\VORJ 7&3 VRXUFH

Property Name Default Description
channels 2 -
type

7KH FRPSRQHQW W\SFwvoriwest QHHGV WR EH

2
host 2 +RVW QDPH RU ,3 DGGUHVV WR ELQG WR
2

port 3RUW WR ELQG WR

HYHQWG6L]H OD[LPXP VL]H RI D VLQJOH HYHQW OLQH LQ E\WHV

NHHS)LHOGV QROQH 6HWWLQJ WKLV WR 1D OO 7LAHOONDPIS VIHRG H RWKWHQDPLHR B QWA K
VSDFHG VHSDUDWHG OLVW RI AHOGY WRKWARRGRZLQD QBR
LQFOXGHG YSIWVRBRIOWWLPHVWDPS KRVWQD KD YH BHHDDO B H'S
IDYRU RI fDOO- DQG fQRQH-

V H O HW VBRIU - UHSOLFDWLQJ RU PXOWLSOH[LQJ

VHOHFWRU UHSOLFDWLQJIHSHQGV RQ WKW N HO®ORWR U

LQWHUFHSWRUYV 2 6SDFH VHSDUDWHG OLVW RI LQWHUFHSWRUYV

LOQWHUFHSWRUYV -

-

JRU H[DPSOH D V\WVORJ 7&3 VRXUFH IRU DJHQW QDPHG D

VRXUFHV

FKDQQH O

VRXUFHV U W\8H
VRXUFHV U SRUW
VRXUFHV U KRYRW
VRXUFHV U FKDQG@HOV

lvAvivAvivlw)

0 XGMSRYS\ VBRI 7 &3 6RXUH



7K LLWDQ H Z HIV W K O W (F 5 & DR BV OREIZV R X LLIRMWHKWD sruw FR QIAX U D WHL W BMWMHIS C sruwHDX O W LF S8 D W1
P H D Q¥ WOWD QUWAHR@ D QS R IDVIRAD £ KD @ | A F LPHDEVIZHKUMR X M ¥ BWSIS D FKLHQ® L E WIBURV K BWR Y VXIS B R B }& DQC

PDQ\ FRPPRQ 5)& IRUPBWWR G IPRWONAHWHWKH FDSDELOLW\ WR FRRRUW EBWKH FKDUDFWI
SRSHUW\

1DPH '"HIDXOWHVFULSWLRQ

FKDQQHOY -

W\SH 2 7KH FRPSRQHQW W\S}PXxonsRMBWVORIWSGY WR EH

KRVW 2 +RVW QDPH RU ,3 DGGUHVV WR ELQG WR

SRUWYV 2 6SDFH VHSDUDWHG OLVW RQH RU PRUH RI SRUWV WR ELQG WR
HYHQWG6L]H OD[LPXP VL]H RI D VLQJOH HYHQW OLQH LQ E\WHV

NHHS)LHOBRQH 6HWWLQJ WKLV WR DO O - IZAH\ONDPISVHQGE H RWKHQIPLR B QVIBAIXHH BERGH S0 WKW
WR LQFOXGH LV DOORZWKHDMR 2BDBR2LGAXAHOCGW FPRUVH RQFH®XB8HGWBBER K
TWUXH- D®&G YHDEH/HQ GHSUHFDWHG LQ IDYRU RI fDOO- DQG fQRQH:-
SRUW+HDG&GHU , | VSHFLAHG WKH SRUW QXPEHU ZLOO EH VWRUHG LQ WKH KHDGHU RI HI
LOWHUFHSWRUY DQG FKDQQHO VHOHFWRUV WR FXVWRPL]JH URXWLQJ OR.
FKDUVHWS8EHIDXOMIDXOW FKDUDFWHU VHW XVHG ZKLOH SDUVLQJ VIVORJ HYHQWYV LQWR V
FKDUVHW2SRUW &KDUDFWHU VHW LV FRYAXDIVEGH RQ D SHU

SRUW!
EDWFKG6L]H OD[LPXP QXPEHU RI HYHQWYV WR DWWHPSW WR SURFHVV SHU UHTXHVW O
UHDGHOXEL]H 6L]JH RI WKH LOWHUIRQDBO RY Q®HEGHIRG® BXIUIRUPDQFH WXQLQJ 8VLQJ WKH G

QXP3URFHMNXRWRVIXPEHU RI SURFHVVRUVY DYDLODEOH RQ WKH VA\VWHP IRU XVH ZKLOH SUR
GHWHFWH® 5XQWLPH $3, 0OLQD ZLOO VSDZQ UHTXHVW SURFHVVLQJ WKUHDGYV

VHOHWVWRIUHS OLRADHMBIOQFDWLQJ PXOWLSOH[LQJ RU FXVWRP

VHOHFWR®Y '"HSHQG YV vHo#FwrU WsH YD O X H

LOWHUFHSWRUV 6SDFH VHSDUDWHG OLVW RI LQWHUFHSWRUYV

LOQWHUFHSWRUYV -

JRU H[DPSOH D PXOWLSRUW V\VORJ 7&3 VRXUFH IRU DJHQW QDPHG D

D VRXUFHV

D FKDQQHON

D VRXUFHV U W\BH

D VRXUFHV U FKDQG®GHOV

D VRXUFHV U KRVW

D VRXUFHV U SRUWV

D VRXUFHV U SRUW +HRGKU

6\ V& 8" 3 6RXUH

SRSHUW\ 1DPH 'HIDXOW '"HVFULSWLRQ

FKDQQHOV 2 -

W\SH 2 7KH FRPSRQHQW W\SFwvorixess QHHGV WR EH

KRVW 2 +RVW QDPH RU ,3 DGGUHVV WR ELQG WR

SRUW 2 3RUW WR ELQG WR

NHHS)LHOGYV IDOVH BHWWLQJ WKLV WR WU X H7[ZR ©\DWDIPSV Bl @ & H+- RAKW QBIURHR WIOWW K H E
V H O HW VBRIU - UHSOLFDWLQJ RU PXOWLSOH[LQJ

VHOHFWRU UHSOLFDWLQHSHQGY RQ WK\ N FYOMIDORMR U

LQWHUFHSWRU\2 6SDFH VHSDUDWHG OLVW RI LQWHUFHSWRUV
LOQWHUFHSWRU\- -

JRU H[DPSOH D V\VORJ 8'3 VRXUFH IRU DIJHQW QDPHG D

VRXUFHV

FKDQQHOR

VRXUFHV U W\8H
VRXUFHV U SRUW
VRXUFHV U KRWRM
VRXUFHV U FKDQG®HOV

vAviviviviv)

+773 6RXUH

$ VRIFZK L DEE WO XRMH @MWV 7826 DQG7 *(7 VKR B HBH[S H U L P HRYWA@DAY BLRHIT X BIVAMR Q Y HIQWHREHY H Q
E\DS O XDIHOKD Q GAKH.WPE MWW S O H W@ W3 6 R X U F H £ Q QDEFGIK LKVD Q GACCHRHW W S 6 H U Y MIQURIS W BIIMRAAVX PHY H Q
$0YHRIYGORBQHW W ISH YOWAR P P L W/\R/IHFEK D QIQRIBW U D Q VIV KR DR ® ZRIQQYF U HD ¥ A GIRQFK D Q Q H VMAHD +
FKDQQW &HD Q GAOKHUR BN F H S WIKR X @ E &6 WU @3V WDRVY |, |W KEHK D QLQVM CROW K/HR X UK I D V@IS S HHQY Gl YW K
FKDQQHO WKH VRXUFH ZLHPG RUDWKLO) RQIYYBLODEOH VWDWXV

$00 HYHQWYV VHQW LQ RQH SRVW UHTXHVW DUH FRQVLGHUHG WR EH RQH EDWFK DQG LQV

SRSHUW\ 1'MIRBIXO W 'HVFULSWLRQ

W\SH - 7KH FRPSRQHQW W\StkwsDPH QHHGV WR EH
SRUW 2 7KH SRUW WKH VRXUFH VKRXOG ELQG WR
ELQG 7KH KRVWQDPH RU ,3 DGGUHVV WR OLVWHQ RQ
KDQGOHU RW DSDFKH | OXPH VRXUFH KWAS -621+DQCOHU 7KH )4&1 RI WKH KDQGOHU FODVYV

KDQGOHU 2 &RQAJ SDUDPHWHUV IRU WKH KDQGOHU
VHOHWVERIUUHSOLFDWLQJ UHSOLFDWLQJ RU PXOWLSOH[LQJ

VHOHFWRU- 'HSHQGV RQ WK N HYOKKWR U

LQWHUFHSWRUV 6SDFH VHSDUDWHG OLVW RI LQWHUFHSWRUYV

LQWHUFHSWRUV -



SRSHUW\ 1'IRBIXOW 'HVFULSWLRQ

HQDEOHG66/IDOVH 6HW WKH SURSHUW\ WURXHRHERADEXRWEBKSSRUW 6
H[FOXGH3UFRBWRFROV 6SDFH VHSDUDWHG OLVW RI 66/ 7/6 SURWRFROV WR

NH\WWRUH - /IRFDWLRQ RI WKH NH\WWWRUH LQFOXGQJ NH\WVWRUH 2
NH\VWRUH3D\WWRWH SDVVZRUG

JRU H[DPSOH D KWWS VRXUFH IRU DJHQW QDPHG D

D VRXUFHV

D FKDQQHON

D VRXUFHV U W\BW

D VRXUFHV U SRUW

D VRXUFHV U FKDQGHOV

D VRXUFHV U KDQGOHU

D VRXUFHV U KDQGOHU Q LFINQ®mPM
-62 1+ DQGBU

$ KDQAGBHIR Y RKRVSV KERZ KL FIORD Q BT HQWSUH VU BQIMHRGU PDQAGX SSBRUWB7) DQ&7) FKD U IVFHWIHW
K D Q GFH S U LRON Y H QHAY W @V K HLWRHD B QY H W WY HIQDW RV H Q@ @ U UDQER Q Y WK W\RR) O X FHHY HEDDAY RIQV K |

HQFR &ISGIF LLAWRBHH TXHQW QFREMBHFLAHGL\DVV X FIKGI62 1IKDQOXIBS RUWB7) DQ®&7) (Y H QMM
UHSUHVHQWHG DV IROORZV

SA

@
7R VHW WKH FKDUVHW WKH UHTXHV DSSOLFDWRQ WRQ FKDUVHW 87) H Q\M SIO\SHHVESM F L AIHVEKD8/7 ) RU 87

2QADWRUHD® VMHQWKR U PH{WH FEAWM KKYQ GAVRY+H6 2 (YHQWR Y LGWHE X BH. D QGVHR RIJIOWHRQ RU HW WHBH2 1
VWULQJ XVLQJ WKH *VRQHURRWIRRG2HFMHPWSH WRIXRHQOYW &D WK DV MHWKRG IRW OLVW RI |

7\SHW\SH QHZ\SH7RNHQW621(YHQW ~' JHW7\SH
YBE DBBU

%\ GHIDXOW +7736RXUFH VSOLWYV -621 LQSXW LQWR )OXPH HYHQWYV $V DQ DOWHUQDWLYF
UHTXSDWAD P B H O™V K4HL QD UH2 EM H% Y2 %X S O R Z GWWEKWN T XHRVW D P ©3H RU3*A O HR WHKW KL §'S U R BDARK
VXLWDEOHIRWREMHF\GD UEHED X\SHWKHBXQWLUH %/2% LQ 5%$0

SRSHUW\ 1DPH'HIDXOW 'HVFULSWLRQ

KDQGOHU 2 7KH )4&1 RI WRW DSDFKH | OXPH VLQN VROU PRUSKOLQH %ORE+DQGOHU
KDQE®PHWORE/HQJIWK 7KH PD[LPXP QXPEHU RI EYWH VRURDUHDG @ Q6 TBXH VW
6WHWG6 RXUH

6WUHVVIEBREUWHORDG JH HRXI\WEQ B P H @ MIRKLHRQV H I R B W UNMH/YAMD © O RZMVRR Q A MK KVHE RHI(Y H G W\ O R
ZLWK HPSW\ KHDGHUV 8VHU FDQ FRQAJXUH WRWDO QXPEHU RI HYHQWYVY WR EH VHQW DV :

5HTXLUHG SURBROWLHYV DUH LQ

SRSHUW\ 1DPHHIDXOWHVFULSWLRQ

W\SH 2 7KH FRPSRQHQW W\SFRW DSDFKH | OXPH VRXUFH 6\WWUHVVBRXUFH
VLIH 3D\ORDG VL]H RI HEWKH(YHQW 8QLW
PD[RWDO(YHQWYV OD[LPXP QXPEHU RI (YHQWV WR EH VHQW
PD[6XFFHVVIXO(YHQWN[LPXP QXPEHU RI (YHQWYV VXFFHVVIXOO\ VHQW
EDWFK6L]H I1XPEHU RI (YHQWY WR EH VHQW LQ RQH EDWFK

([DPSOH IRU DDHQW QDPHG

D VRXUFHV

D FKDQQHOM

D VRXUFHV VWUHVVVRXUF R UWDSH

D VRXUFHV VWUHVVVRXUFH VLI]H

D VRXUFHV VWUHVVVRXUFH PD[7RWDO(YHQWYV
D VRXUFHV VWUHVVVRXUFH PKIP@QHOV

/ HIRA 6RAAY

7K® JD¥R X \CFOBRA X P H D) H QWRH F HHLYYHHIWRYO X PH DJH QW W F HEWH\DAV K BXPH IRUPDRQ YW MR KB X P |
I R U PDQYGWRAKIH & IR Q Q HFFKWD IQBKHD  H Y HIQWR S HILLWVIHHPWA V SWARSOVD QIRW ARR Q Y HAURY I GHKQHD G WW U L



7KBHJIJVRX VRS SRR WKURG? K UEB\8F R Q Q H FARDL\RIDKELWYL G BIKV 2W BIR) X FYHH U V LIR)Q W MIGRW D) OW P H D J HOLWWK |
DYUR/HJDF\ RU WKULIW/HJDF\ VRXUFH 7KH DJHQW VKRXOG KDYH WKH DJHQW 6LQN SF

1RWHKH UHOLDELOLW\ VHPDQWUFRD\K | YGRPPW K W RH Y®LXP H [ 7KH ( ( RU )2 PRGH RI D)
WKH OHJDF\ VRXUFH 7KH RQO\ VX$BBWWWGE&R X JKPWRGH UMONH IEIMW MHWWLQJ RI WKH [
VDYHG LQWR WKH )OXPH [ FKDQQHO E\ WKH OHJDF\ VRXUFH

5HTXLUHG SURBERO®WLHYV DUH LQ

$YWR/ HIR 6RUH
SRSHUW\ IBPIHKOWHVFULSWLRQ

FKDQQHO W2 -

W\SH 2 7KH FRPSRQHQW W\SFRU DSDFKH | OXPH VRXUFH DYUR/ HIDF\ $YUR/ HIDF\ 6RXUFH
KRVW 2 7KH KRVWQDPH RU ,3 DGGUHVV WR ELQG WR

SRUW 2 7KH SRUW WR OLVWHQ RQ

V H O HW VBRIU- UHSOLFDWLQJ RU PXOWLSOH[LQJ

VHOHFWRWHSOLFDHBHRPIGY RQ WKW N HYODIKWR U

LQWHUFHSWRUYV 6SDFH VHSDUDWHG OLVW RI LQWHUFHSWRUYV
LOQWHUFHSWRUV -

([DPSOH IRU DJHQW QDPHG D

VRXUFHV

FKDQQHOR

VRXUFHV U W\BH
VRXUFHV U KRVW
VRXUFHV U ELQG
VRXUFHV U FKDQG®HOV

lvAvAviviviv)

7TKUWW HIA 6RXUH

SRSHUW\ TBPIHXOWHVFULSWLRQ

FKDQQHO W -

W\SH 2 7KH FRPSRQHQW W\SFRU DSDFKH | OXPH VRXUFH WKULI W HIDF\  7KULI W HJDF\ 6RXUFH
KRVW 2 7KH KRVWQDPH RU ,3 DGGUHVV WR ELQG WR

SRUW 2 7KH SRUW WR OLVWHQ RQ

V H O HW VBRIU- UHSOLFDWLQJ RU PXOWLSOH[LQJ

VHOHFWRWHSOLFDHBIHIIGY RQ WKW N HYDIDEW R U

LOWHUFHSWRUV 6SDFH VHSDUDWHG OLVW RI LQWHUFHSWRUV
LOQWHUFHSWRUV -

([DPSOH IRU DJHQW QDPHG D

D VRXUFHV

D FKDQQHOV

D VRXUFHV U W\BH

D VRXUFHV U KRVW

D VRXUFHV U ELQG

D VRXUFHV U FKDQGHOV
&XVRP 6RXAUH

$ FXWRWPR X UFRIXRIZQP S OH P H & W/ BGWR XRIEHV H & FIAHYRX VF G EDVQIG/EH S H Q GRXQBMHF O K GHIEI HFV® D V V
ZKHQ VWDUWLQJ WKH JOXPH DJHQW 7KH W\SH Rl WKH FXVWRP VRXUFH LV LWV )4&1

SRSHUW\ TEHPIHXOWHVFULSWLRQ

FKDQQHOV? -
W\SH 2 7KH FRPSRQHQW W\SH QDPH QHHGV WR EH \RXU )4&1
V H O HW VERIU- UHSOLFDW.QJ R PXONLSOH] LQJ

VHOHFWRUWHSOLFOHWBH@IGY RQ WKW N DKW R U

LQWHUFHSWRUV 6SDFH VHSDUDWHG OLVW RI LQWHUFHSWRUYV
LOQWHUFHSWRUV -

([DPSOH IRU DJHQW QDPHG D

VRXUFHV

FKDQQH O

VRXUFHV U W\BH
VRXUFHV U FKDQG®HOV

lvAvAwiv)]

6 FUBH6 RAUH

6 FU ILEZHQ R WMB HRUL Q J N VYWV R G R-E[WV W E Q ILE)H N VIV HOPX K R XO' &F U L E H ERDMRREK U Z LWFIR P S D W IUBDQRHY |
SURWRFRO )RU GHSOR\PHQW RI 6FULEH SOHDVH IROORZEW®H8 JXLGH IURP )DFHERRN 5HT
SRSHUW\ 1DPHHIDXOWHVFULSWLRQ

W\SH 2 7KH FRPSRQHQW W\SFRW DSDFKH | OXPH VRXUFH VFULEH 6FULEH6RXUFH
SRUW 3RUW WKDW 6FULEH VKRXOG EH FRQQHFWHG



SRSHUW\ 1DPHIDXOWHVFULSWLRQ

PD[5HD G \WHV 7KULIW 'HIDXONWU)BIDIPH % X |
ZRUNHU7KUHDGYV +DQGLQJ WKUHDGYV QXPEHU LQ 7KULIW
V H O HW VBRIU - -

VHOHFWRU - -

(IDPSOH IRU DJHQW QDPHG D

D VRXUFHV
D FKDQQHON

D VRXUFHV U W\SH

D VRXUFHV U SRUW

D VRXUFHV U ZRUNHU7KUHDGYV
D VRXUFHV U FKDQG@GHOV

) QP HELONV

+' )6 6N

7KDL ENLWHNDOWRID G RRBW U DEXBAVG HP) 6 , W X UU N & B/R U MDIWHIOMGH T X AQFM X S S R R VU HIVE R R/
AOM\SAKKAORADBH RO G B &K LAHOMHYEU H DAWHR Q 18 HRIG L F D D\IR @/ KO D SAVIHRAY L JRHIG D R/ X P ERHMY H QWY @ V
EXFNHWY MWW BAER MAH/VRABCCPRK Z @ H WY HRQUAL J L G R W'BIEGG L U H B\W RBF R Q WU D W WH.DE H X H ¢
W KDLMD @ S OB\MHGH) 6 V L GARH Q H D®MUHH F WRIAVHROVHRUEY H @ WIVQVKWLIVQM T XK D 6 FARESL Q V WADRY G)EDE FEHD XQV
WKH +DGRRS MDUV WR FRPPXQLERWH &KW W \WKHHUYEFEQ@RYWBGBRRS WKDW VXSSRUWYV WKH

7KH IROORZLQJ DUH WKH HVFDSH VHTXHQFHV VXSSRUWHG

$OLDV 'HVFULSWLRQ

AKRVW' 6XEVWLWXWH YDOXH RI HYHQW KHDGHU QDPHG "KRVWu $UELWUDU\ KHDGHU QDF
VXSSRUWHG

8QL[ WLPH LQ PLOOLVHFRQGV

ORFWOKRUW ZHHNGDXH)DPH ORQ 7

ORFDWOXOO ZHHNGD\ QRPRWGDRQGD\

ORFWE®KRUW PRQWK QDPH -DQ )HE

ORFD @MR-QJ PRQWK QPHPEU %DQWX D U\

ORFOGIWWH DQG WLPH 7KX 0DU

GD\ Rl PRQWK

GD\ RI PRQWK ZLWKRXW SDGGLQJ

GDWH VDPH DV P G \

KR XU

KR XU

GD\ Rl \HDU

KRXU

PRQWK

PRQWK ZLWKRXW SDGGLQJ

PLQXWH

ORFOOBIAXLYDOHQW RI DP RU SP

VHFRQGV VLQFH 878&

VHFRQG

ODVW WZR GLJLWV RI \HDU

\HDU

KKPP QXPHULF WLPH]JRQH IRU H[DPSOH

>SORFDOBRREW@ELWXWH WKH KRVWQDPH RI WKH KRVW ZKHUH WKH DJHQW LV UXQQLQJ
>.3@ BXEVWLWXWH WKH ,3 DGGUHVV RI WKH KRVW ZKHUH WKH DJHQW LV UXQQLQJ
>)4'1@ 6XEVWLWXWH WKH FDQRQLFDO KRVWQDPH Rl WKH KRVW ZKHUH WKH DJHQW LV U

+ |zjom g meos

—IAn—lo<noloozz-

1RWH 7KH HVFDSH VWULQJYV >ORFDOKRVWG@EEQOI@ \DWE RHW D @QDWIKHUKIROMVR@DFHY DZK L F K

7 K 1A OIHX VAL ® O WHIKGHD PRHD Q J OHRG F OuX & RCSW KHHD @ Q IFW KAHOLHF O R WHKEL MV H QLWLIRRIR Y IKEVO ORPRO X SDQ W L
FRPSOHWH AOHV 5@ XK M HG. SWFERROUBV LHY DUH LQ

1RWHRU DOO RI WKH WLPH UHODWHG HVFDSH VHTXHQFHVY D KHDGHU ZLWK WKH NH\ "WLP
KG V XVH RFDO7LPHEWDPS LV Vwxd W2RQH ZD\ WR DGG WKLV DXWRIPDWDRPB OQOVHYFNMBWRM WKH 7

1DPH '"HIDXOW 'HVFULSWLRQ
FKDQQHO 2 -

W\SH 2 7KH FRPSRQHQW W\StkaWOPH QHHGV WR EH

KGIV SDWK 2 +')6 GLUHFWRU\ SDWK HJ KGIV QDPHQRGH AXPH ZHEGDWD

KGIV AOH3UHA[)OXPH'DWDPH SUHA[HG WR AOHV FUHDWHG E\ J)OXPH LQ KGIV GLUHFWRU\
KGIV AOHGBXIA[ 2 6XIA[ WR DSSH DvURWR2AOHSHHILRG LV QRW DXWRPDWLFDOO\ DGGHC
KGIV LQ8VH3UHA] 3UHA[ WKDW LV XVHG IRU WHPSRUDO AOHV WKDW AXPH DFWLYHO)
KGIV LQ8VHBXI, Ws 6XIA[ WKDW LV XVHG IRU WHPSRUDO AOHV WKDW AXPH DFWLYHO\
KGIV UROO,QWHUYDO 1XPEHU RI VHFRQGV WR ZDLW EHIRUH UROOLQJ FXUUHQW AOH
KGIV UROOG6L]H JLOH VL]H WR WULJJHU UROO LQ E\WHYV QHYHU UROO EDVHG R
KGIV UROO&RXQW 1XPEHU RI HYHQWYV ZULWWHQ WR AOH EHIRUH LW UROOHG QH>

KGIV LBBRXW 7LPHRXW DIWHU ZKLFK LQDFWLYH AOHV JHW FORVHG GLVDEOH



1DPH '"HIDXOW 'HVFULSWLRQ

KGIV EDWFK6L]H QXPEHU RI HYHQWV ZULWWHQ WR AOH EHIRUH LW LV AXVKHG WR
KGIV FRGH& 2 &RPSUHVVLRQ FRGHF RQH RI IROORZLQJ J]LS E]JLS O]JR O]RS
KGIV VYSOHH 7 6HTXHQFH)QB® HR U P D V6HTXHQFH) LOH ' DWDSWUHDP R @RPSUHVVHGEWHDP 'DWD6WUHDP ZLOO QRW
AOH DQG SWHDHW BR®H & &RPSUHVVHG6WUHDP UHTXLUHV VHW K
KGIV PD[2SHQ)LOHV $O0RZ RQO\ WKLV QXPEHU RI RSHQ AOHV ,I| WKLV QXPEHU LV H[F
KGIV PLQ%ORFNS5HSOLFBGYHFLI\ PLQLPXP QXPEHU RI UHSOLFDV SHU +')6 EORFN ,I QRW V¢

WKH FODVVSDWK

KGIV ZULWH)RUPDMNVNDEQRUPDW IRU VHTXHQFH7|—i\/®IR:UL\/\DEORL$G'7I—{\BNBHIRUH FUHDWLQJ GDWD .
RWKHUZLVH WKRVH AOHVY FDQQRW EH UHDG E\ HLWKHU $SDFKH ,P

KGIV EBBRXW 1XPEHU RI PLOOLVHFRQGY DOORZHG IRU +')6 RSHKDW DX® ¥ HWVX\FIKF
LQFUHDVHG LI PDQ\ +')6 WLPHRXW RSHUDWLRQV DUH RFFXUULQJ

KGIV WKUHDGV3RROG6LJHLXPEHU RI WKUHDGV SHU +')6 VLQN IRU +')6 ,2 RSV RSHQ ZULWH

KGIV UROOWIRROGL]H 1XPEHU RI WKUHDGV SHU +')6 VLQN IRU VFKHGXOLQJ WLPHG AOH

KGIV NHUEHURW3ULQFLSBOEHURYVY XVHU SULQFLSDO IRU DFFHVVLQJ VHFXUH +')6

KGIV NHUEHURW.H\WDE .HUEHURV NH\WDE IRU DFFHVVLQJ VHFXUH +')6

KGIV SUR[\8VHUWU -

KGIV URXQG IDOVH 6KRXOG WKH WLPHVWDPS EHHERXQGOGICG BREZK EIDVWMGBXHVADOSH VHT X

KGIV URR®E9 5RXQGHG GRZQ WR WKH KLIJIKHVW PXOWL kGV IRXGBAWK LY HVY WKB X®

KGIV URXQGB8QLWHFRQG 7KH XQLW RI WKH U VHRQG(PLOMW ZRKRXUD O X H

KGIV WLPH=RQHRFDICPA 1DPH Rl WKH WLPH]JRQH WKDW VKRXOG EH XVHG IRU UHVROYLQJ V

KGIV XVH/RHFOWDPSV H 8VH WKH ORFDO WLPH LQVWHDG RI WKH WLPHVWDPS IURP WKH H

KGIV FOIRHNH 7 1XPEHU RI WLPHV WKH VLQN PXVW WU\ UHQDPLQJ D AOH DIWHU L
WU\ D IDLOHG UHQDPH GXH WR IRU H[DPSOH 1DPH1RGH RU 'DWCL
ZLWK D WPS H[WHQVLRQ ,I VHW WR WKH VLQN ZLOO WU\ WR Ut
OLPLW RQ WKH QXPEHU TRIHWA@Hi \P D WVZROO0G WHBPDLQ RSHQ LI WKH
LOQWDFW DQG LQ WKLV FDVH WKH AOH ZLOO EH FORVHG RQO\ DIW

KGIV UHWU\,QWHUYDO 7LPH LQ VHFRQGY EHWZHHQ FRQVHFXWLYH DWWHPSWV WR FORVH
1DPHQRGH VR VHWWLQJ WKLV WRR ORZ FDQ FDXVH D ORW RI ORI
DWWHPSW WR FORVH WKH AOH LI WKH AUVW DWWHPSW IDLOV DQ

VHULDOL]JHU 7 2WKHU SRVVLEO }DYURBHYHOMRRQW WL QIFOXGE\ TXDOLAHG FODVV QDPH RI
( YHQABHULDOL] HU xLocHu LQWHUIDFH

VHULDOL]JHU - -

(IDPSOH IRU DJHQW QDPHG D

D FKDQQHON
D VLQNV

D VLQNV N W\SH

D VLQNV N FKDQ@HO

D VLQNV N KGIV SDWK

D VLQNV N KGIV ILOH3UHVYL{
D VLQNV N KGIV URXQG

D VLQNV N KGIV URXQG9DOXH
D VLQNV N KGIV URXQ GB@LW

7K B ERNRIQ A WXLIRID B X@REZW KNHL P H VWAFDHHD VIR L Q X)\R Hi [ D P SIDBHY HZQ WML PHVWDP $0 -XQH ZLBDXV
WKH KGIV SD)\ | 0xPH HYHQW

+ LYH6LCN

7 K DAL @ W U HHDY PB RW/W DELHOQ. IQRMINT W2 1G D &/IDU HFRYDER. YW D R G 1B U W CYWWHLGRVQEAU L VKW HERIYW U D Q V [ FWRLAR®@ V
V HRAH Y H Q UAR P L WWRILGY WHAE H F RIPRP H G L D MVHMERLHY HX H U BIWW MARKR G\ PEL @ & UWRB QL WEKHE UH  F URMWD
RSWLRQPOMXORH FDQ FUHDWH WKHP LI WKH\ DUH PLVVLQJ )LHOGV IURP LQFRPLQJ HYHQW GD

1DPH "HIDXOWHVFULSWLRQ
FKDQQHO 2 -

W\SH 2 7KH FRPSRQHQW W\SFkvDPH QHHGV WR EH
KLYH PHAVDVWRU +LYH PHWDVWRUH 85, HJ WKULIW D E FRP
KLYH GDWDEDVH +LYH GDWDEDVH QDPH

KLYH WDEOH 2 +LYH WDEOH QDPH

KLYH SDUWLWLRQ &RPPD VHSDUDWH OLVW RI SDUWLWLRQ YDOXHV LGHQWLI\LQJ WKH S|
WDEOH LV SDUWLWLRQHG E\' FRQWLQHQW VWULQJ FRXQWU\ VWULC
FRQWLQHQW $VLD FRXQWU\ ,QGLD WLPH

KLYH W[QV3HU%DWFKSEYN JUPDWRKDRI WURDYWHDNMG. RQVLQJOH WUDQVDFWLRRMVWRIWWUBD
WKH QXPEHU RI GHV L UHIEQ WD B\WQVRE WLRQVKS HMWD IURP DOO WUDQVDH
AOH )OXPH ZLOO ZULWH D PD[LPXP RI EDWFK6L]H HYHQWV LQ HDFK V
EDWFK6L]H SURYLGHY FRQWURO RYHU WKH VL]H Rl HDFK AOH 1RWH
ODWU AOHYV

KHDUW%HDW,QWHUYDQ VHFRQGY ,QWHUYDO EHWZHHQ FRQVHFXWLYH KHDUWEHDWY VHQ'
YDOXH WR WR GLVDEOH KHDUWEHDWYV

DXWR&UHDWHED MW LWDRRHZLOO DXWRPDWLFDOO\ FUHDWH WKH QHFHVVDU\ +LYH SDUWLW

EDWFKG6L]H 0D[ QXPEHU RI HYHQWYV ZULWWHQ WR +LYH LQ D VLQJOH +LYH WUDQV
PD[2SHQ&RQQHFWLR®WORZ RQO\ WKLY QXPEHU RI RSHQ FRQQHFWLRQV ,I WKLV QXPEHU 1
FDQPHRXW ,Q PLOOLVHPHRXEW IRU +LYH +')6 , 2 RSHUDWLRQV VXFK DV RSHQ7[C(
VHULDOL]HU = 6HULDOL]JHU LV UHVSRQVLEOH IRU SDUVLQJ RXW AHOG IURP WKH HYF

VHULDOL]HU GHSHQGYV XSRQ WKH IRUPDW RI WKH GDWD LQ WKH HYHC
URXQG8QLW PLQXWHKH XQLW RI WKH U VHRQG(PLQWIZRKRXUD O X H
URXQGXH 5RXQGHG GRZQ WR WKH KLJKHVW PXOWLSOH RI WKLV LQ WKH XQLW



1DPH "HIDXOWHVFULSWLRQ

WLPH=RQH /RFDO 1DPH RI WKH WLPH]JRQH WKDW VKRXOG EH XVHG IRU UHVROYLQJ WKH
7LPH

XVH/REPW&WDFBOVH 8VH WKH ORFDO WLPH LQVWHDG Rl WKH WLPHVWDPS IURP WKH HYHC

JROORZLQJ VHULDOL]JHUY DUH SURYLGHG IRU +LYH VLQN

-621 +DQG®M VH Q F R-G/HR@ W U QRWBI[Y H Q QABH T X Q BEHR\D A J U DEAMIRFMP HQV K B2 1D URD S SEIIGU VW RROD X B QWK |
V D PQ-DHL @V K-H YWD EQW H IKVIRWAD SDFKH KLY H K FONUEXERY QGEHASHRIVGASHED WS W K-H YW D F ® BAH U L DIGIT]XL
+&DWDORJ WR EH LQVWDOOHG

"(1,0,7( +DQGOHV VLPSOH GHOLPLWHG WH[WXDO HYHQWV ,QWHUQDOO\ XVHV /D]J\6LPSOH

1DPH 'HIDXOW '"HVFULSWLRQ

VHULDEHOHBLWHU ASH VWULQJ 7KH AHOG GHOLRLYWHU LSHWIKIHOL KRB D DWW KEDWY
GRXEOH TXRWHV OLNH "?Wup

VHULDOHQKWDPHY 2 7KH PDSSLQJ IURP LQSXW AHOGV WR FROXPQV LQ KLYH WDEC

KLYH WDEOH FROXPQV QDPHV LGHQWLI\LQJ WRH/ NQS AW GG\
FROXPQ QDPH XQVSHFLAHG (J fWLPH LS PHVVDJH- LQGLFD\
LS DQG PHVVDJH FROXPQV LQ WKH KLYH WDEOH
VHULD/IWBH6HSDUDAMRUD $ ASH FKDUDFWHU &XVWRPL]HV WKH VHSDUDWRU XVHG E\ XQ
WKH AHOGV AG O/GIQDPBY]BUH LQ VDPH RUGH U @NOWPIEWHUF R\D
VHULD/QIWBH6HSDUDWRU DQG QXREBG @D RAHNO GV © 8 WH W KDL |
WDEOH FROXPQV DV WKH AHOGV LQ LQFRPLQJ HYHQW ERG\ (
FROXPQV 8VH VLQJOH TXRWHV IRU VSHFLDO FKDUDFWHUYV Ol
127( ,| VHUGBOLPHWHU LV D SULKIHUDERD VEIRMWWKLY WR WKH \

7KH IROORZLQJ DUH WKH HVFDSH VHTXHQFHV VXSSRUWHG

$OLDV'HVFULSWLRQ
"KRVWXEVWLWXWH YDOXH RI HYHQW KHDGHU QDPHG "KRVWp $SUELWUDU\ KHDGHU QDPHYV

w 8QL[ WLPH LQ PLOOLVHFRQGYV

D ORFWOKRUW ZHHNGDXHQDPH ORQ 7
$ ORFDOXOO ZHHNGD\ QPRWGDRQGD\
E ORFODO@KRUW PRQWK QDPH -DQ )HE
% ORFD®WR-QJ PRQWK QPHPHEU%DQWXD U\
F ORFDGWWH DQG WLPH 7KX 0DU

G GD\ Rl PRQWK

' GDWH VDPH DV P G \

+ KRXU

, KRXU

M GD\ RI \HDU

N KRXU

P PRQWK

0 PLQXWH

S ORFDOGIHXLYDOHQW RI DP RU SP

v VHFRQGV VLQFH 87&
6 VHFRQG

\ ODVW WZR GLJLWV RI \HDU

< \HDU

]

KKPP QXPHULF WLPH]JRQH IRU H[DPSOH

1RWHRU DOO RI WKH WLPH UHODWHG HVFDSH VHTXHQFHY D KHDGHU ZLWK 'xvH RFDO7LPHeVIDPSL P
LV Vwx+H WRQH ZD\ WR DGG WKLV DXWRRVYWDPB OONHVFNBWRNB WKH 7

(IDPSOH +LYH WDEOH

FUHDWH WDEOH ZHEORJV LG LQW PVJ VWULQJ
SDUWLWLRQHG E\" FROQWLQHQW VWULQJ FRXQWU\ VWULQJ WLPH VWULQJ
FOXVWHUHG E\ LG LQWR EXFNHWYV
VWRUHG DV RUF

(IDPSOH IRU DJHQW QDPHG D

D FKDQQHON
D FKDQQHOV F WPRSH

D VLQNV

D VLQNV N W\SH

D VLQNV N FKDQG@HO

D VLQNV N KLYH PHWDWVWKRUH

D VLQNV N KLYH GDW DEDIWH

D VLQNV N KLYH WDEOH

D VLQNV N KLYH SDUWDWLRQ

D VLQNV N XVH/RFDO7LPHBWDRS

D VLQNV N URXQG

D VLQNV N URXQG9DOXH

D VLQNV N URXQ G SQIOM

D VLQNV N VHULDOLJHUD

D VLQNV N VHULDOL]JHU GHORWLWHU

D VLQNV N VHULDOL]JHU VHUGH6HSDUDWRU
D VLQNV N VHULDOL]HU ILHOGQBPHV



7KBERNRIQAJX ZDWRRGQREIW KWL P H VWD FID VIR L Q X)X It [ D P SID@ Y HALWWL P H VIAHIDFRSSHAIR $0 -XQH
D QF R X QW D' HVRL Q G L B9 D OWR Y8HD U W EW QRVQ WLV FRXQWU\ -LQGLD - WKW UL D ¥ RIGIAI WR
DFFHSW WDE VHSDUDWHG LQSXW FRQWDLQLQJ WKUHH AHOGV DQG WR VNLS WKH VHFRQG

| RIJHUBLON

/RJIWMY VIQA ) 20 H Y7ZHSL F XOIGIYRW HVW L QJ S K E X RIVHY ISUHRS HUME R O7& LWL Q W RHD 8 [ F H S IWLLREIR HWI®I T X
WKH H[WUD FRQAJXUDMURIQQH [S D/HERHEDQQ WK H

SRSHUW\ 1DPIBXOW FULSWLRQ

FKDQQHO 2 -
W\SH 2 7KH FRPSRQHQW W\SFoHPH QHHGV WR EH
PD[%\VRAR T OD[LPXP QXPEHU RI E\WHV RI WKH (YHQW ERG\ WR ORJ

([DPSOH IRU DJHQW QDPHG D

FKDQQHOR
VLQNV

VLQNV N W\SH
VLQNV N FKDQ@HO

lvlviviw)

$YWRBIN

7 K WL QRIU R\DKID R ) O X F/MV-HHBLR O O H/FXVB IS IRIXHHY H @ MAYW KWLV NV X UIQQHIBRIIRY H D QIGH YW iR QAJ K BM @ QL
SRUW BIOHWYHQWY DUH WDNHQ IURP WKH FRQAJXUHG &KDQQHO LQ EDBREKHV Rl WKH FRQA

3B®RSHUW\

1DPH '"HIDXOW 'HVFULSWLRQ

FKDQQHO? -

W\SH 2 7KH FRPSRQHQW W\SFoveDPH QHHGV WR EH

KRVWQDPH 7KH KRVWQDPH RU ,3 DGGUHVV WR ELQG WR

SRUW 2 7KH SRUW WR OLVWHQ RQ

EDWFK VL]H QXPEHU RI HYHQW WR EDWFK WRJHWKHU IRU VHQG

FRQQHFW $PRXQW RI WLPH PV WR DOORZ IRU WKH AUVW KDQGVKDNH UHTXH"
WLPHRXW

UHTXHVW $PRXQW RI WLPH PV WR DOORZ IRU UHTXHVWV DIWHU WKH AUVW
WLPHRXW

UHVHW QRQH $PRXQW RI WLPH V EHIRUH WKH FRQQHFWLRQ YWRRVGK B N) MRV LKHRFER D\
FRQQHFWLRQ KRS 7KLV ZLOO DOORZ WKH VLQN WR FRQQHFW WR KRVWVY EHKLQG D
LQWHUYDO KDYLQJ WR UHVWDUW WKH DJHQW

FRPSUHYV\QIRRIH 7KLV FDQ EH QR QH{HRAR PEHADWHRQ W\SH PXVW PDWFK WKIRBERREBH'
W\SH

FRPSUHVVLRQ 7KH OHYHO RI FRPSUHVVLRQ WR FRPSUHVV HYHQWKH KQRKHARPE KH\QM
OHYHO PRUH FRPSUHVVLRQ

VVO IDOVH 6HW WR WUXH WR H\QDREAQ M6/ KR WRKQXJIXULQJ 66/ \RX FDQ RSWLRQ

SDVVZRUGH "WUXVWVWRUH W\SHu DQG VSHFLI\ ZKHWKHU WR "WUXV
WUXVW DOIONHUWY ,I WKLY LV VHW WR WUXH 66/ VHUY¥URF 6RXLAHFD WZH D ORQ RWH E R WFH W/
XVHG LQ SURGXFWLRQ EHFDXVH LW PDNHV LW HDVLHU IRU DQ DWWDI
HQFU\SWHG FRQQHFWLRQ
WUXVWVWRUH 7KH SDWK WR D FXVWRP -DYD WUXVWVWRUH AOH )OXPH XVHV WKH F
WKH UHPWRRNGRK §E/HDXWKHQWLFDWLRQ FUHGHQWLDOV VKRXOG EH WU
FHUWLAFDWH DXWKRULW\ AOHV W\SLFDOO\ "MVVHFDFHUWVp RU “FDF

WUXVWVWRUH 7KH SDVVZRUG IRU WKH VSHFLAHG WUXVWVWRUH

SDVVZRUG

WUXVWVWRUH W\SH 7KH W\SH RI WKH -DYD WUXVWVWRUH 7KLV FDQ EH "-.6u RU RWKHU V
H[FOXGH 66/Y 6SDFH VHSDUDWHG OLVW RI 66/ 7/6 SURWRFROV WR H[FOXGH 66/Y Z
SURWRFROV VSHFLAHG

PD[,RRUNHUWKH QXPEHUPDI[LPXP QXPEHU RI , 2 ZRUNHU WKUHDGVURBREYQWVHRRQAIJXUHG R
DYDLODEOHLR&OLHQWG6RFNHW&KDQQHO)DFWRU\
SURFHVVRUV LQ WKH
PDFKLQH

(IDPSOH IRU DJHQW QDPHG D

D FKDQQHON
D VLQNV
D VLQNV N W\SH
D VLQNV N FKDQ@HO
D VLQNV N KRVWQDPH
D VLQNV N SRUW
7KUWVBLON

7 K DL QRIU R\DKID B ) O X FA/M/-L HRURHDGO H/RVS 1S IRINVEHHY H @ MYV KLV NMA X ULQQHVERU H M Q QIGH QYW IR Q AJ K BM @ Q L
SRUW BIOHWYHQWY DUH WDNHQ IURP WKH FRQAJXUHG &KDQQHO LQ EDWFKHV RI WKH FRQ#

7KUY WP DEHF R Q A J WRWGY MF R B BEHH Q D EIOH QEBIX\R ¥ H Q VREFRIPW XR®E E MKHIU Y RX ¥ WHD UGVHHRGR B B\ I U L
VL QR XDGR BHDMWH F RBIBFHOLH QW B QIEQ E H & BVD N KSMIIRES HXOMBEGANK K U Y LUPWR X W K H @R IHHD WEHH & RAK H
VHUBHUQFLSDO UHSUHVHQWY WKH SULQFLSDO RI WKH 7KULIW VRXUFH WKLV BR®@G LV FRQ



SRSHUW\
1DPH 'HIDXOWFULSWLRQ

FKDQQHD -
W\SH 2 7KH FRPSRQHQW W\StwwiwvvH QHHGV WR EH
KRVWQDPH 7KH KRVWQDPH RU ,3 DGGUHVV WR ELQG WR
SRUW 2 7KH SRUW WR OLVWHQ RQ

EDWFK VLIH QXPEHU RI HYHQW WR EDWFK WRJHWKHU IRU VHQG

FRQQHFW $PRXQW Rl WLPH PV WR DOORZ IRU WKH AUVW KDQGVKDNH UHTXHVW
WLPHRXW

UHTXHVW $PRXQW RI WLPH PV WR DOORZ IRU UHTXHVWV DIWHU WKH AUVW

WLPHRXW

FROQHFRR@A$SPRXQW RI WLPH V EHIRUH WKH FRQQHFWLRQ WR WKH QH[W KRS LV UHVHW
UHVHW DOORZ WKH VLON WR FRQQHFW WR KRVWV EHKLQG D KDUGZDUH ORDG EDOD
LQWHUYDO

VVO IDOVHSHW WR WUXH WR HQDEOH 66/ IRU WKLY 7KULIWGLQN :KHQ FRQAJXULQJ 66/

"WUXVWVWRUH W\SHu

WUXVWVYWRUHKH SDWK WR D FXVWRP -DYD WUXVWVWRUH AOH )OXPH XVHV WKH FHUWLAF
7TKULIW SROEUMBXWKHQWLFDWLRQ FUHGHQWLDOV VKRXOG EH WUXVWHG ,1 QR
W\SLFDOO\ "MVVHFDFHUWVpHy RU "FDFHUWVp LQ WKH 2UDFOH -5( ZLOO EH XV

WUXVWVYWRUHKH SDVVZRUG IRU WKH VSHFLAHG WUXVWVWRUH

SDVVZRUG

WUXVWVWRUHKH W\SH RI WKH -DYD WUXVWVWRUH 7KLV FDQ EH "-.6p RU RWKHU VXSSRU\

W\SH

H[FOXGWB6/Y 6SDFH VHSDUDWHG OLVW RI 66/ 7/6 SURWRFROV WR H[FOXGH

SURWRFROV

NHUEHU®RWOVHHW WR WUXH WR HQDEOH NHUEHURYV DXWKHQWLFDWLRQ SQLKHFUEEORWPRWE
VXFFHVVIXO DXWKHQWLFDWLRQ DQG FRPPXQLFDWLRQ WR D NHUEHURYVY HQDE

FOLHQWs 7KH NHUEHURYV SULQFLSDO XVHG E\ WKH 7KULIW 6LQN WR DXWKHQWLFDWH V
SULQFLSDO

FOLHQWs 7KH NH\WDE ORFDWLRQ XVHG E\ WKH 7KULIW 6LQON LQ FRPELQDWLRQ ZLWK W
NH\WDE

VHUYHU? 7KH NHUEHURV SULQFLSDO RI WKH 7KULIW 6RXUFH WR ZKLFK WKH 7KULIW 61l

SULQFLSDO

([DPSOH IRU DJHQW QDPHG D

D FKDQQHON
D VLQNV
D VLQNV N W\SH
D VLQNV N FKDQG@HO
D VLQNV N KRVWQDPH
D VLQNV N SRUW

,9& 6LCN

7KH ,5& VLQN WDNHV PHVVDJHV IURP DWWDFKHG FKDQQHO DQG UHOD\ERWIGRVH WR FRQAJ

SRSHUW\ 1DPH 'HIDXOWHVFULSWLRQ

FKDQQHO 2 -
W\SH 2 7KH FRPSRQHQW W\SFLWWDPH QHHGV WR EH

KRVWQDPH 2 7KH KRVWQDPH RU ,3 DGGUHVV WR FRQQHFW WR

SRUW 7KH SRUW QXPEHU RI UHPRWH KRVW WR FRQQHFW

QLFN 2 1LFN QDPH

XVHU 2 8VHU QDPH

SDVVZRUG 2 8VHU SDVVZRUG

FKDQ 2 FKDQQHO

QDPH - -

VSOLWOLQHV 2 ERROHDQ

VSOLWFKDUV Q OLQH VHSDUDWRU LI \RX ZHUH WR HQWHU WKH GHIDXOW YDOXH

EDFNVODVK OLNH WKLV "?2Qpu

([DPSOH IRU DJHQW QDPHG D

D FKDQQHON
D VLQNV
D VLQNV N W\SH
D VLQNV N FKDQG@HO
D VLQNV N KRVW QIDPH
D VLQNV N QLAN
D VLQNV N FKDQ
) L5 RQBLON

6WRUHV HYHQWY RQ WKH ORFDO AGBROSWHP S5HTXLUHG SURSHUWLHYV DUH LQ

SRSHUW\ 1DPH 'HIDXOWHVFULSWLRQ

FKDQQHO 2 -
W\SH 2 7KH FRPSRQHQW W\SkilaBred QHHGV WR EH
VLQNHEWR U\ 2 7KH GLUHFWRU\ ZKHUH AOHV ZLOO EH VWRUHG

VLQN SDWKODQDJIH®8/7 7TKH 3DWKODQDJHU LPSOHPHQWDWLRQ WR XVH



SRSHUW\ 1DPH 'HIDXOWHVFULSWLRQ
VLQN SDWHKOWRMMLRQ 7KH AOH H[WHQVLRQ LI WKH GHIDXOW 3DWKODQDJHU LV XVHG

VLQN SDW KIDHRAGIH U $ FKDUDFWHU VWULQJ WR DGG WR WKH EHJLQQLQJ RI WKH AOH Q
VLQN UROO,QWHUYDO 5RO0O WKH AOH HYHU\ VHFRQGV 6SHFLI\LQJ ZLOO GLVDEOH UF
VLQN VHULDOLJHI(;7 2WKHU SRVVLE O I DYURBHYHMWRRIWV LRIF Q X&H R1 DQ LPSOHP HQ WRMARIQURL |
EDWFK6L]H -

(IDPSOH IRU DJHQW QDPHG D

FKDQQH O
VLQNV

VLQNV N W\SIH

VLQNV N FKDQG@HO

VLQNV N VLQN GLUHFWRW\

lvlviviwlw)

1 X@BION

'LVFDUGY DOO HYHQWV LW UHFHLYHV IURPRWKH FKDQQHO S5HTXLUHG SURSHUWLHYV DUH L

SRSHUW\ ITBPIHXOMW FULSWLRQ

FKDQQHO 2 -
W\SH 2 7KH FRPSRQHQW W\SFtoDPH QHHGV WR EH
EDWFKG6L]H -

([DPSOH IRU DJHQW QDPHG D

FKDQQHOR
VLQNV

VLQNV N W\SH
VLQNV N FKDQ@HO

lvlviviw)

+ YDFBLQW

+ YDHBLN

7KLWL @N L\VEBWBR % D VHK H ED VIR QA J X WESA ERESEU RW KAHJ WD VH V V@A R R QUM KFHO® V VIS BAVIK\P\E O H P H
+EDVH (Y HQ WAHKILULRD ©HL FHEAW GHR Q A J X (L BXW BAERR QWHHIHY H Q@QMPRD 8 M\ Q¥ GLRE U H FTH GWN W BIGQ F U H P €
W K B QL WWRBH® 7 DAL GV R Y WGHIYPAR Q VL \OW B Q BQ WH B \ZIK L K X U U W@W @D WHR P L, EW WY HROME D VBIL OW R
ZULWH FHUWDLQ HYHQWY WKH VLQN ZLOO UHSOD\ DOO HYHQWYV LQ WKDW WUDQVDFWLRQ

7KH%DVHUKXGS RUMNBLIONRH F % thiD VRZ U LWWRH F % %D WAHKKHY MAUOH HIQUAKX Q CDLYDXI \KVD YZHY LSAHHU P L \WR! RABDVRVOK
V L QR RAQ) X UWWEU LWRIK 1S U L Q PICBEHOWIRE/\W R X W K H Q@ WD IFADRWEA F DB S HF ILAWIBIR Q AJ X WKW ERY H V L WVH |
YOXPH DVJAQBWVSDWK PXVW KD NHUEHR W) RQGHWD WO R ® ¥ KR ZVWRR GR WKLY SOHDVH UHIHU W

YRBR QY H Q MHAWRFH L DIDUSHBR. G HION® X PHK IBLP SO H + E DV H (Y HRIMWDGS-DURLKOHD BMPMH VLQN KEDVH 6LRZSIQ M
W KHHE@R@®\V WR% D \DHYRSS W L R.@IFQ 6 P F R GVFGE D VK LLVE U L P DU [P S@BOHPHQWBMIHQEDVH(YHQ'
RUDSDFKH AXPH VLQN KEDVH 5HJH[+EDVH(YHQW6HULDOL]HU EUHDNV WK HHUHHIDW FRROGAPE
7KH W\SH LV WKBISDIRKH BRXPH VLQN KEDVH +%DVH6LQN

5HTXLUHG SURBROWLHY DUH LQ

SRSHUW\ 1D'™MHDXOW 'HVFULSWLRQ
FKDQQHO 2 -
W\SH 2 7KH FRPSRQHQW W\StkeovWPH QHHGV WR EH
WDEOH 2 7KH QDPH RI WKH WDEOH LQ +EDVH WR ZULW
FROXPQ)DPL2O\ 7KH FROXPQ IDPLO\ LQ +EDVH WR ZULWH WR
JRRNHHSHU#£&XRUXP 7KH TXRUXP VSHF 7KLV LV WKH YDOXH IRU V
KEDVH ] RRNHHSHU TXRUXP LQ KEDVH VLWH [PO
JQRGH3DUHQMEDVH 7KH EDVH SDWK IRU WKH J@RIRXRURWKH 52:
] RRNHHSHU ] QRGH sDuHW LQ KEDVH VLWH [PO
EDWFK6L]H 1XPEHU RI HYHQWYVY WR EH ZULWWHQ SHU W](
FRDOHVFH,QBOWPHQWV 6KRXOG WKH VLQN FRDOHVFH PXOWLSOH LQF
JLYH EHWWHU SHUIRUPDQFH LI WKHUH DUH F
Rl FHOOV
VHULDOL]JHURUDSDFKH AXPH VLQN KEDVH 6LPBHHEWD VHY F BIPAHEGHW LHRAMIY{ A Q "L&ROu SD\O
VHULDOL]HU? BURSHUWLHYVY WR EH SDVVHG WR WKH VHULD(
NHUEHURV3BLQFLSDO .HUEHURV XVHU SULQFLSDO IRU DFFHVVLQJ"
NHUEHURV.H\WDE .HUEHURV NH\WDE IRU DFFHVVLQJ VHFXUH +¢

(IDPSOH IRU DJHQW QDPHG D

D FKDQQHON
D VLQNV

D VLQNV N W\SH

D VLQNV N WD EI®RH

D VLQNV N FROXPQ)DPROI
D VLQNV N VHULDOIRHWU

D VLQNV N FKDQG@HO



$ X QG+ YDHBION

7KMLQGNLWBWRY%DXMLD@ V\Q F K UFRRIERIXG/0 V8 O WPLISRI\Q F+ EDVH (Y H QWIS & B DIEAWEEHR Q A J X U BIWH
WRR Q WHIHH Q@WWRD 8 N W ¥ GLRE U H FFIK @ W/} Y100 F U 1D BV K Bl QL WWARBL@ \7 I LWL XN MMSGH \ Q F K B B WHRU LW/R
+%DVH.WLGWRY WGHIVPAR QVL\IWE QB'Q W% B \ZH L EKF X U U WEE G'D W P L, WY HRIME D VBIL OW RU LRAHU W
HYHQWY WKH VLQN ZLOO UHSODKH WOS H YLHVQ W KIS I RKKIDRX WH) VQ § B FRAELLRWH $V\QF +% D VERDE

SRSHUW\ 1D'™MHDXOW 'HVFULSWLRQ

FKDQQHO 2 -

W\SH 2 7KH FRPSRQHQW W\Stpw@gkebvH QHHGV WR E

WDEOH 2 7KH QDPH RI WKH WDEOH LQ +EDVH WR Z1

JRRNHHSHU£&XRUXP 7KH TXRUXP VSHF 7KLV LV WKH YDOXH IF
KEDVH ] RRNHHSHU TXRUXP LQ KEDVH VLWH [PO

JQRGH3DUHQMEDVH 7KH EDVH SDWK IRU WKH U@ RIGROXRIURW K H
] RRNHHSHU ] QRGH sbuHQv LQ KEDVH VLWH [PO

FROXPQ)DPLO\ 7KH FROXPQ IDPLO\ LQ +EDVH WR ZULWH

EDWFK6L]H 1XPEHU RI HYHQWYVY WR EH ZULWWHQ SHU

FRDOHVFH,QPOWBMHQWYV 6KRXOG WKH VLQN FRDOHVFH PXOWLSOH

PLIKW JLYH EHWWHU SHUIRUPDQFH LI WK
OLPLWHG QXPEHU RI FHOOV

WLPHRXW 7KH OHQJWK RI WLPH LQ PLOOLVHFRQGYV
IRU DOO HYHQWYV LQ D WUDQVDFWLRQ
VHULDOL]JHURUDSDFKH AXPH VLQN KEDVH 6LPSOHS$V\QF+EDVH(YHQWG6HULDOL]JHU

VHULDOL]JHU? URSHUWLHVY WR EH SDVVHG WR WKH VHL

1 R WAHKVE MM VAN MAKSHR R N H 4DSRIWER BSSD U HIGR/G € | R U PIDQV KERR@ A J X UEIRW NRIGDSRHIWR PED UB R &R Q A J X P D\E HF
VSHFLAHG LQ WKH AXPH FRQAJWHBEWHRF®R QAH BWIMWHRQDPWOAXHO\DUH WDNHQ IURP WKH AUV

,] WKHVH DUH QRW SURYLGHG LQ WKH FRQAJXUDWLRQ WKHQ WKH VLQN ZLOO UHDG WKLV

(IDPSOH IRU DJHQW QDPHG D

D FKDQQHON
D VLQNV
D VLQNV N W\SIH
D VLQNV N WD EI®RH
D VLQNV N FROXPQ)DPROE
D VLQNV N VHULDOIRHU
D VLQNV N FKDQ@HO

0 REKOIHBROGLON

7 K LWL GIfIW UG B WIERFO X AHY H QWUND Q VLIV QRBR CLAWD H D)W D OLWY WERD F&RI® B U YZKULE IQV X WIQUTYXH UL R @GV HRA,
VHDUFK DSSOLFDWLRQV

TKIMWML QN H O ® L WG HD VWM KADWMU B D@D WDW R6 Y LMD KB |V 6 IDQNGL P X O W DHY WRMDNEF@®IQ B RERAY B/HD FG-D MDBVRRO
Y LOOR U S K O L Q@1 GSMmMUBN LW DX D U R AHWE/L WKW HH R ING D WIRE L V S [UDMRDN UFGIE X IULW0 D/AGRD WRDG W &ILDW
XVHIXO WR 6HDUFK DSSOLFDWLRQV

7KKH7/ IXQFWLR®BDOWW PX VD BROMU S KFORL@AL X A DW KE@HYA @F KDR IV U D Q V | RALRPFCPVD IORERLVEHHY HUOHWF R U BRQ F
FRPPDQG WR DQRWKHU

ORUSKGID@HVH W @AY RO RWIORPL S H T IKGIHWHGED W HOJ H Q H U DVMRR B8 WKV U HRIVAHVQ HUWHLFFRIUGERAO XOGULEL I
ELQDU\ SD\ORDGV $ PRUSKOLQH FRPPDQ@GRUBKOEOWM\VOERNR BH OPHEH GEWMIBUFRSR RDODGRRS F

&RP P D @/®D UD/E U D Q BYRRNP W D QGIVRIY P 1 XWBKO RAJO ISYUR697H[W70/ ;0/ 3') : RUEFHBWFUHJ R Y RERVG
W KEHR [D QG GQ IFIXR VERP P D R GED U VRD G G L VGLOR/RD BB MEHD G GIHER U S KOOI QW L RES D VR PADEH Q G H |
DQG DQ\ 6ROU GRFXPHQWV IRU DQ\ NLQG RI 6ROU VFKHPD FDQ EH JHQHUDWHG DQG DQ\ F

O0RUSK ®IDI@H.\5 ¥ @ Q W HQW B MRILPH/F R1K34/D WG FDBHG H V F IDIVIRHDG R W F RDGHRAQ D P A B OZK\H H B AKI BBV Q
R U G HDUR/B/QRIB R U'HD O % i D CPOHRHD Q-\D Y2IE M H KMEWDUHR W & V V H QD DIVBIDA K HH B KD WKD H Q MW B Q WOB MQUML I\
D QIO LR/MD YZE M HIFWIVO X HRVHP S O H P H @ WHDNADLYS $uuD\ / LWwoxowPos Z K L FERZ / Lweoxoards 1 R VWWHKIDAM G G KD YPHK O W L
YDOXHV DQG DQ\ WZR UHFRUGY QHHG QRW XVH FRPPRQ AHOG QDPHYV

7K @ OW EHB \R W K 8 X Y H@W BDWIDFKPHABERG. A H @ BHP R U S KIDH FOMBIZ G O & R S MHEHH D GRHUK/E X Y HQ@WY/IRF R
AHOGVY Rl WKH VDPH QDPH 7KH FRPPDQGY FDQ WKHQ DFW RQ WKLV GDWD

5RXWWRERORXEO X VWNKBSWNWMBP SURFHOD ) OHMR@EDBRH/ SUBPBGRYUBHD XPERIURUSKOL Q H 6RIDASGU R
VFDODEIL®H MW R B BRH HSW HFEU R X ¥ WOLRSLOSK O L Q H BRRKDLUIKY. Q NO' D R H 0L RASXEY H)DIX R H D WXXIEBWR DEBED O D Q
6LQN 3URPRYSROLQH,QWHUFHSWRU FDQ DOVR KHOS WR LPSOHPHQW G\QDPLF URXWLQJ W

7KH PRUSKOLQH DQG VROU MDUV UHTXLUHG IRU \RXU HQYLURQPHQW PXVW EH SODFHG LQ
7KH W\SH LV WKBISHRKH RAXPRARUSKOYRBWRUSKOLQH6ROUBLQN

S5HTXLUHG SURBRO®WLHY DUH LQ

SRSHUW\ 1DPH "HIDXOW '"HVFULSWLRQ
FKDQQHO 2 .
W\SH 2 7KH FRPSRQHQW W\SH QDPH QHHG

RUJ DSDFKH | OXPH VLON VROU PRUSKOLQH ORUSKOLQHGROUGLQN



SRSHUW\ 1DPH ‘'HIDXOW 'HVFULSWLRQ

PRUSKOLQH)LOH 2 7KH UHODWLYH RU DEVROXWH SDW
PRUSKOLQH FRQAJXUI ¥ 1oxPH AOH (
Q FRQ PRUSKOLQH FRQ

PRUSKOLQH,G QX0O0 2SWLRQDO QDPH XVHG WR LGHQWL

PXOWLSOH PRUSKOLQHV LQ D PRUS
EDWFK6L]H 7KH PD[LPXP QXPEHU RI HYHQWV W
EDWFK'XUDWLRQOLOOLYV 7KH PD[LPXP GXUDWLRQ SHU AXPH

WUDQVDFWLRQ FRPPLWV DIWHU WK
H[FHHGHG ZKLFKHYHU FRPHV AUVYV

KDQGOHU&ODVYV RUDSDFKH AXPRRULSMOYR B WRUS K OLQHH »DUGRIHL FPGDVYV LPSOHPHQWLC
RUDSDFKH AXPRRAULSKOYRBWRUSKO
LV3BURGXFWLRQORGHDOVH 7KLV ADJ VKRXOG EH HQDEOMGVIRD

RQOLQH SURGXFWLRQ VI\VWHPV WK
GRZQWLPH ZKHQ XQUHFRYHERBOKS
PDOIRUPHG SDUVHU LQSXW GDWD
XQNQRZQ 6ROU VFKHPD AHOGV SUF
H[FHSWLRQV

UHFRYHUDEOH([FHSRILRSRPDIOMOMRMQW VROUM 6ROUGHURRPEBPHBMEIRLDOWHG OLVW RI UHFRY
WUDQVLHQW LQ ZKLFK FDVH WKH F
(IDPSOHV LQFOXGH QHWZRUN FRQC
'KHQ WKH SURGXFWLRQ PRGH ADJ |
H[FHSWLRQV FRQAJXUHG XVLQJ WK
DQG KHQFH ZLOO OHDG WR UHWULF

LV,JORULQJ5HFRYHUDEBOQH ([FHSWLRQV 7KLV ADJ VKRXOG EH HQDEOHG LI
DFFLGHQWDOO\ PLVFODVVLAHG DV
WR PDNH SURJUHVV DQG DYRLG UH

([DPSOH IRU DIJHQW QDPHG D

FKDQQHON

VLQNV

VLQNV N W\SmH

VLQNV N FKDQG@HO
VLQNV N PRUSKOLQHYWFH

vAviviviw)

( OXEBHDFBLON

TKIWLENLWEWB® O D VW LHFONMAYUEEI D B0 M WBE. UW W@V KW MWHE D QUDD S KLLCAWD BRID R E M SADKOH M XIVYWMO R J VW
ZURWH WKHP

7KHD DV W L BOER BIF @ M BUBRAX H WRNER XHIQ Y L U RRABAB O D E GVGOHEL U H RWVRSUS D F)KOHK I V W D OGDIDWMLLREQH T B L
W K\D MHD MYRHUU VRV @FHD L+ WD W\ KDIW K/HH U ¥ BB KEDRAID KIHX Q QML IHD P Q RH U VRLW @ BI0 6 HULDOL]D W L RIQ®
DS SHDVBLLM) F R TR\HHFOW FOMM T X ¥ H H GLLREQAW H WRIHDBIELH O D V W LDFQUEHCBLD FY K U WL HRAKDHIMO X Y W K Q QILIQHCH O +
D @1 O D M IVWAFQYL @ QBMZ B U IPHW F KKAD MRHUUVE R Q [FOLFD@DWER  [FOXVWHFD@WDWR [DQG [FDWDVOR

[2 Q PM KHHD D V W LYAHVUHKLDREKIE®! W H WP K @I EBFESHR P [ R OME H W H WREIRDUHDEK WM Q H$ BRIIWHVARVGA K MO X IDH H ¢
ZKLFK LV UXQQLQJ WKH (ODVWLF6HDUFK8HGNPORKRMOHU DLOVVRXRIMW DK & K B Q- M0 RWK K HWALLWD R U

(Y H QW3E 2 U L WWBBI IQZ Q GHHY HGDTK @ DFZHL @BLQGH[1DPH! \\\\ DIOHGEIE) G H [ 1 R RAHLIQ G H [ 1DIPUHD PHWMHL @ NID
VWDUW ZULWLQJ WR D QHZ LQGH[ DW PLGQLJKW 87&

(YHQDMWHULDORHHIGY W IBF WHEBWDNVRVLF6HDUFK/RJ6 WEDE K (D HIQUAVH K L YHIRRHYM H U UZ IGVBKAUEH U L O W] BIRJF
7KLV SDUDPHWHMFFHSWVLPSOHPHQWDWIRQVRUDSDFKH AXPH VLQN HODVWLFVHDUFK RM

RUDSDFKH AXPH VLQN HODVWLFVHDUFK (O DMWV8ORR-HI@\B K @QLGH [H5 D1 T X K (BAROVI G SRV HERAKRRIY |
SRZHUIXO (ODVWLF6HDUFK,QGH[S5HTXHVW%XLOGHU)DFWRU\

7KH W\SH LV WKBIS)BIRKH AXPH VLQN HODVWLFVHDUFK (ODVWLF6HDUFKG6LQN

5HTXLUHG SURBERO®WLHYV DUH LQ

3RS HUW\

1DPH "HIDXOW "HVFULSWLRQ

FKDQQH® -

W\SH 2 7KH FRPSRQHQW W\SH QDPH QHHGV WF
RUJ DSDFKH | OXPH VLQN HODVW.FVHDUFK ( OCDVWL.F6HDUFKEL QN

KRVWIDPHV &RPPD VHSDUDWHG OLVW RI KRVWQDPH
WKH GHIDXOW SRUW § - ZLOO EH XVH

LQGH[1DA¥PH 7KH QDPH RI WKH LQGH[ ZKLFK WKH GD'
(IDPSOH TAXPH- ! TAXPSUELWIODAG KHD

VXEVWLWXWLRQ LV VXSSRUWHG HJ At
QDPHG HYHQW KHDGHU

LQGWSHA ORJV 7KH W\SH WR LQGH[ WKH G R FBXFEH @\W DAUR
KHDGHU VXEVWLWXWLRQ LV VXSSRUWH
RI QDPHG HYHQW KHDGHU

FOXVWHHODRMLFVHDUFK 1DPH RI WKH (ODVWLF6HDUFK FOXVWHL

EDWFKG6L]H 1XPEHU RI HYHQWYV WR EH ZULWWHQ SF



SRSHUW\
1DPH 'HIDXOW 'HVFULSWLRQ

WW O 2 77/ LQ GD\V ZKHQ VHW ZLOO FDXVH WK
GHOHWHG DXMWRPRW VDM GRFXPHQWYV Z
DXWRPDWLFDOO\ GHOHWHG 77/ LV DFF
LQWHJHU RQO\VH J D VLQNV N WWO
PLOOLVHFRQG V VHFRQG P PLQXWI
ZHHN ([DPSOH D VLQNV N WWO G :
YROGKRZW S HDZYV W L B \IKXD G FKURIWH UH Q F H
AHO®U PRUH LQIRUPDWLRQ

VHULDO RMIDSDFKH AXPH VLQN HODVWLFVHDUFK (O/X\WW(ICFIB\WHW UFF&KH B UEAK DY & I4Y HHYTWK 6-H/W 9B B 1L
(ODVWLF6HDUFK(YHQW6HULDOL]HU WR
FODVV DUH DFFHSWHG EXW (ODVWLF6H
SUHIHUUHG

VHULDOR]JHU 3URSHUWLHVY WR EH SDVVHG WR WKH V|
IRWHHDGHU VXEVWLWXWLRQ LV D KDQG\ WR XVH WKH YDOXH RI DQ WMHHWR XWH @K H QVRW

&DXWLRQ VKRXOG EH XVHG LQ XVLQJ WKLV IHDWXUH DV WKH HSHQWWWERAUWRUBK QRXIVKB
FOLHQW LV XVHG WKHQ WKH HYHQW VXEPLWWHU KDV FRQWURO RI WKH 85/ SDWK XVHG

(IDPSOH IRU DJHQW QDPHG D

D FKDQQHON
D VLQNV
D VLQNV N W\SH
D VLQNV N KRVWI1DPHV
D VLQNV N LQGH[1DPH
D VLQNV N LQGH[7ESH
D VLQNV N FOXVWH URRREH
D VLQNV N EDWFKG6L]H
D VLQNV N WW®
D VLQNV N VHULDOIRHU
D VLQNV N FKDQG@HO
. DM DBVHBLON

([SHULP MQGMNEDWAL W MM QB M. W B W D VKWL @N GEHW L DVDHEHRGR IH D ALK F R PHLYQHIDAWGEW RVKHEX O W HG R OGL W |
‘DWDVHW ,W GHWHDWDYHWVEDWORDGLQJ D GDWDVHW E\ 85,

7TKRQUXSSRWHVUH G AN ¥ WRRUEIH F R B IGHPXOVBWS D V Y B\GHH HKCHD GXVULNLIV | OXPH DYUR VFKHPD OLWHUDO Z L WWKK B12 1
V F K HUPHDS U H V HR(1 OXPH DYUR VFKHPD Xuo Z L VIDB5/ Z K H WHVHF K HFPIDE HR X (kG v 85, \DUWMXSSRUWIMG RP S D WIL\B\RKH
/IRJ M$SSHQGHU AXPH FOLHQW DQGVVSKIR BHR/RI@IL GAVHULDOL] HU VFKHPDI\SH  /, 7(58/° H -

1 RW H K | OXPH DYUR VFKHPD KDVK KHEBQY RW V XS $ R WWQVR PRHD VAGUHR O PD & F FXO L JB MSHKUHRIOQOW HKWE B BHQF HH G
+RZHYMWWKLY GHOD\ ZLOO QRW H[FHHG VHFRQGY ,Q PRVW FDVHV WKH GHOD\ LV QHJOHJL

SRSHUW\ 1DPH '"HIDXOWVFULSWLRQ

FKDQQHO 2 -

W\SH 2 OXVW EHWRDFKH AXPH VLQN NLWH 'DWDVHWGLQN

NLWH GDWDVHW XUL 2 85, Rl WKH GDWDVHW WR RSHQ

NLWH UHSR XUL 2 85, RI WKH UHSRVLWRU\ WR RSHQ GHSUHFDWHG XVH NLW
NLWH GDWDVHW QDPHVSBFH 1DPHVSDFH RI WKH 'DWDVHW ZKHUH UHFRUGV ZLOO EH ZU|
NLWH GDWDVHW QDPH 2 1DPH Rl WKH 'DWDVHW ZKHUH UHFRUGV ZLOO EH ZULWWHC
NLWH EDWFK6L]H 1XPEHU Rl UHFRUGY WR SURFHVV LQ HDFK EDWFK

NLWH UROO,QWHUYDO OD[LPXP ZDLW WLPH VHFRQGV EHIRUH GDWD AOHV DUH U

NLWH AXVKDEOH FRPPLWWQ@%BWIwxi WKH )OXPH WUDQVDFWLRQ ZLOO EH FRPPLWHG DQG \
NLVH EDWRK6LIH UHFRUGYV 7KLV VHWWLQJ RQO\ D ‘wxd LIMVS R\RVA E @
WHPS AOHV ZLWK FRPPLWHG GDWD WRHEH GDINW LQHW & HVRI
KDQG IRU WKH GDWD WR EH YLVLEOH WR 'DWDVHW5HDGHU

NLWH VIQFDEOH V\QF2Q %WDWHK &RQWUROV ZKHWKHU WKH VLQN ZLOO DOVR V\QF GDWD ZK
DSSOLHV WR VIQFDEOH GDWDVHWYV 6\QFLQJ JDXUHQWHHYV
UHPRWH VI\VWHP ZKLOH AXVKLQJ RQO\ VDRPQOULHIGWH E XK WE DN
NLWH | OXVKDEOH FRPPLV Q@WK SUR SH U WIpovw/ WHWVWSRURSHUW\ 1poviW DO

NLWH HQWLW\3DUVHU DYUR 3DUVHU WKD'"(YHonX UQW R Q XW8HD B Q@ lY\E bylRVDMQ B WHKH I XO O\ TX
QDPH RI DQ LPSOH (Qaw3buwHU 9%XLOGHURIQWMKHJ ID FH

NLWH IDLOXUH3ROLF\ UHWU\3ROLF\ WKDW KDQGOHV QRQ UHFIlerkHrn D@ (( YHQH KK [RGBV XGHK L
YDCuwr ZLOO IDLO WKH FXUUHQW EDWFK DQG WAWIRHDLYDI
YDOXIWYHDUKLFK ZLOO .(YHOMMAR NLWH HUURU cbwovHw xuL GDWDVHW D(
IXOO\ TXDOLAHG FODVYV QDPH )DLOXUHBROLR 9LOoGH? H Q W B WIIDRF@H R |

NLWH GIDWRVHW XUL 2 85, Rl WKH GDWDVHW ZKHUH | NWH | DLOXUHBROLF\) W\ \I vDYHI SYHBI YL@ -
ZKHQ NLWH I DLOXUHSROLF\ LV VwboYyH WR

DXWK NHUEHURV3ULQFLSDO .HUEHURV XVHU SULQFLSDO IRU VHFXUH DXWKHQWLFDWLR

DXWK NHUEHURV.H\WDE 2 .HUEHURV NH\WDE ORFDWLRQ ORFDO )6 IRU WKH SULQFL!

DXWK SUR[\8VHU 2 7TKHIHFWLYH XVHU IRU HHeHDEW LURQVY WKIBINHUEHURY SULQ

. DND6ION

7 KLLWD) O X B QN S O H P HY\WHDDWDK E QALD/WIR D | NW R 2ICAR W KRHE M H E W RY W/ H)JQLHORIWHVIXI N\DRV KXY DVHIER F H V
VI\VWHPV FDQ SURFHVV WKH GDWD FRPLQJ WKURXJK YDULRXV J)OXPH VRXUFHV 7KLV FXUU

7KLV YHUVLRQ RI )OXPH QRHWR/QRHQY VXS ERRIWD INDGHU 9



5HTXLUHG SURSHUWLHY DUH PDUNHG LQ EROG IRQW

SRSHUW\ 1DPH 'HIDXOW '"HVFULSWLRQ
W\SH 2 OXVW EFRU DSDFKH | OXPH VLQN NDI ND . DI ND6LQN
NDIND ERRWVWUDS2VHUYHUM.VW RI EURNHUY .DIND 6LQN ZLOO FRQQHKWVWHD QVIRHJ B V& DMK
EURNHUV EXW ZH UHFRPPH®E DR PHDIWW WRRPIRWHSDUDWHG
NDIND WRSLF GHIDXOW7KH WRSLF LQ .DIND WR ZKLFK WKH PHVVDJHV ZLOO EH SXEOL
AXPH WREHFSXEOLVKHG WR WKLV WRSLF ,| WKH HYHQW KHDGHU FRQW
WRSLF RYHUULGLQJ WKSHUWRWIUD BR & A D)XCHHIGVIKHEWMW LW XWLRQ L
UHSODFHG ZLWK YDOXH RI HYHQW KHDGHU QDPHG "KHDGHUu
"DXWR FUHDWH WRSLFV HQDEOHu SURSHUW\ RI .DIND EURNHU

AXPH%DWFKG6L]H +RZ PDQ\ PHVVDJHV WR SURHRMVEDWF RIQW [EFDOSVRKY H DMKUR XJK S’
NDIND S URFINWHU +RZ PDQ\ UHSOLFDV PXVW DFNQRZOHGJH D PHVVDJ$FEHSRUHGL
YDOXHV DUH 1HYHU ZDLW IRU DFNQRZOHGJHPHQW ZDLW

WR DYRLG GDWD ORVV LQ VRPH FDVHV Rl OHDGHU IDLOXUH

XVH)OXPH(YHQW)RUPOWH %\ GHIDXOW HYHQWY DUH SXW DV E\WHV RQW R 6/MKH WRI MDJ XWHR
HYHQWYVY DV WIKRi BOGBH\$IRUPDW 8VHG LQ FRQMXQFWLRQ ZLW
ZLWK WKH SDUVH$V)OXPH(YHQW SURSHUW\ RQ WKH .DIND &KD
SURGXFLQJ VLGH

GHIDXOW3DUWLWLRQ,G 6SHFLAHV D .DIND SDUWLWLRQ ,' LQWHJHU IRU DOO HYHQWYV
SDULWRQ GHHDGHU %\ GHIDXOW LI WKLV SURSHUW\ LV QRW VHW HY]
BURGXFSNUWLWLRQIW LLYBSGXRGABG ERU E\ D SDUWLWLRQHU V
NDI ND SDUW.W.RQHU FODW

SDUWLWLRQ,G+HDGHU 'KHQ VHW WKH VLQN ZLOO WDNH WKH YDOXH RI WKH AHOG QI
KHDGHU DQG VHQG WKH PHVVDJH WR WKH VSHFLAHG SDUWLW
SDUWLWLRQ DQ (YHQW'HOLYHU\([FHSWLRQ ZLOO EH WKURZQ
RY HU GH DXOMDUWW.RQ G

DOORZIFF2YHUULGHWUXH :KHQ VHW WKH VLQN ZLOO DOORZ D PHVVDJH WRSLF+HDGHUSSIRRGSHU
LI SURYLGHG
WRSLF+HDGHU WRSLF KHQ VHW LQ FR poorz7rsLR2yHUULGH ZL@/&X SURGXFH D PHVVDJH LQWR

QDPHG XVLQJ WKH YDGOHJRIWKRXY G UERSWDWHQ ZKHQ XVLQJ L
6 R X WRSLF+HDGHU SURSHUW\ WR DYRLG FUHDWLQJ D ORRSEDFN
NDIND SURGREHEWR/BRIOY (;7 6HW WR 6$6/B3/$6$6(B®66/ RU 66/ LI ZULWLQJ WR .DIND &NWH@EHY
IRU DGGLWLRQDO LQIR RQ VHFXUH VHWXS

PRHU BGXFHU VRBXU+W\ SU ,I XVLQJ 6%$6/B3/$,6%¥§/B66/ RU 66/0UNIHY H¥RW IDB\GLWLRQDO SU
WR EH VHW RQ SURGXFHU

2WKHU .DIND 3URGXFHU 7KHVH SURSHUWLHY DUH XVHG WRQRRIARIE ¥ FHHW KHJ RIS N D WB\URXG

BURSHUWLHYV EH XVHG 7KH RQO\ UHTXLUHPHQW LV WR S NDIND SURGXFHWW KRIUSUR S

H[DPSOH NDIN®DLOPWRGXFHU

I1RWHDIND 6LQN WSLAHNV(NMKFHURSHUWLHY IURP WKH )OXPH(YHQW wWsLADIBHVWWRQVWE®E KMB QWU
VHQW WR WKDW VSHFLAF WRSLF RYHUUN HQUVWHK/HLQ RSKIF FRQG HXIWH GV KRMUNW K F L6 @ X V H C
WKH WRSLF SDUWLWLRQV (YHQWYV ZLWK VDPH NH\ ZLOO EH VHQW WR WKH VDPH SDUWLW

7KH .DIND VLQNDOVRSURYLGEMIDXOMWRY WKHNHVHULDOD D]$IWFRH NDIND FRPPRQ VHULD OR Q@
YDOXH VHUIDDS®DIAKKW RDIND FRPPRQ VHULDOL]DWLRQ %\WH$UUD\6HULDOL]HU ORGLAFDWLF

'"HSUHFDWHG 3URSHUWLHV

SRSHUW\ 1DPH '"HIDXOW 'HVFULSWLRQ
EURNHU/LVW 2 8VH NDIND ERRWVWUDS VHUYHUYV
WRSLF GHIDXOW AXRH NDIND WRSLF

WRSLF
EDWFKG6L]H 8VH NDIND AXPH%DWFKG6L]H
UHTXLUHGS$FNV 8VH NDIND PER@XFHU

$QH[D PFRQADVRIRQINDL QNMLY BEBOBREZR S HWWDL BWWERSH) DI ND SURexFHU W K BI I NU R G X R 18U R S HWKEDLERHYV V
Z K HFRU H DWH EDINSU R G R BRIRIN P LWWHISHU R S HIUL W H @AKHL[\D P SSIDHLAVE R V VWIRQ A O R GREX V VBRIR S HUHDIGHBF F H
WKHP LQVLGH WKH SUHSURFHVVRU WKURXJK WKBXPHPM &RQWH[W REMHFW SDVVHG LQ D\

D VLQNV N FKDQG@HO

D VLQNV N W\SH

D VLQNV N NDIND WRSWH

D VLQNV N NDIND ERRW VWU D SORHDOHWRY

D VLQNV N NDIND IOXPH%DWFK6L]H

D VLQNV N NDIND SURGXFHU DFNV

D VLQNV N NDIND SURGXFHU OLQJHU PV

D VLQNV N NDIND SURGXFHU FRPSUHVYDRQ\W\SH

6HFXULW\ DQG .DIND 6LQN

6 HFXXWKH QW MAHD®MAKRD WD FU\SIWLRSE RR@QMKER P X Q L F DAVK IDR)®@ H\W Z HOMPIHQ D INDR W H FXOUHVKH QW
6$6/ *66$3IHEHWRWB6/ HY WX R WIBHD U D FLMYNDHP Bl 65/ W KOHF WSXIDFOWMLRZF RE. P SO H P H WKV RGR.AD | NYDH U V |
$V RI QRZ GDWD HQFU\SWLRQ LV VROHO\ SURYLGHG E\ 66/ 7/6

6 HW NDI ND SURGXFHU VHFXULW SURWRFRO WR DQ\ RI WKH IROORZLQJ YDOXH PHDQV

e 6$6/B3/%$,17(;7 .HUEHURV RU SODLQWH[W DXWKHQWLFDWLRQ ZLWK QR GDWD HQFU\SWLI
e 6$6/B66/ . HUEHURV RU SODLQWH[W DXWKHQWLFDWLRQ ZLWK GDWD HQFU\SWLRQ
e 66/ 7/6 EDVHG HQFU\SWLRQ ZLWK RSWLRQDO DXWKHQWLFDWLRQ



:DUQL@KHUH LV D SHUIRUPDQFH GHJUDGDWLRQ ZKHQ 66/ LV HQDEOHG WKH PDJQLWXGH
SHIHUHQIFRD VHEXULWORBYWKMLMEZUD IRUWWDFNLQJ WKLV LVVXH

7/6 DQG .DIND 6LQN

30 H DBV KMV KESHW F LLIGE RG A J X.IDL RO L H@ VWO H IDERX &GV L R @ Q & J X W/ HWVIVRRED QW X Q ILRHI[ D P DOGHR IW K |
IROORZLQJ VHFXALISWHBWRYWEHW HQDEOHG SURWRFROV WUXVWVWRUH RU NH\WWRUH W\¢

([DPSOH FRQAJXUDWLRQ ZLWK VHUYHU VLGH DXWKHQWLFDWLRQ DQG GDWD HQFU\SWLRQ

VLQNV VLOQN WWWJ DSDFKH IOXPH VLQN NDIND .DIND6LQN

VLQNV VLQN NDIND ERRWVWUDSDVRHDYHUV NDIND NDIND

VLQNV VLQN NDIND WRWIRFS LF

VLQNV VLQN NDIND SURGXFHU VHFXULMMY SURWRFRO

VLQNV VLQN NDIND SURGXFHU VVO WUXVWVSVRUKH VOR FDWLRQVWRUH MNV

VLQNV VLQN NDIND SURGXFHU VVO WUXVWVWRWH BD¥WRWEFHVY WKH WUXVWVWRUH!

lvAvlvivivlw)

1 RWAN\G H | DIKISRI/R S WO HQGSRLQW LGHQMLI LFDWL.RQ DAJRULVKP LVQ RGMH A QHRGR'W Q PR H L A EBVRAR Q1 R U GRHEGHRQ DERWW Q
YHULAFDWLRQ VHW WKH IROORZLQJ SURSHUWLHYV

D VLONV VLQN NDIND SURGXFHU VVO HQGSRLQW LGHQWIHLFDOWLRQ DOJRULWKP

2QFH HQDEOHG FOLHQWWIXO®O YHLQLAWGHGRRDYEWDPH )4'1 DJDLQVW RQH RI WKH IROC

&RPPRQ 1DPHW&ISYV WRRWRO KWW RUVHFWLRQ
6XEMHFW $0OWHUQKXWMYSHV 1DWRIRRWFIO. WWH RUVHFWLRQ

L IFOLWIQBE W KH QD DDWT RWKHI® G L W MRAGRIDADARZ K. R ¥ GGG G\ JBD X FDHI HIDRAQ A J X U D WHRORXIDH) HIQIW R D LAV
F O LIHKQUAW [IZAR IRVIW RV U X B WIH GEDU R NHH WWGHAL Y LIGE\VAK 1L UQ CFW R B & P P RIQD P $ OWRL HD FIO LFHHUWAW [EAD [
VLQJOH S5RRVFIREQ WXUQ LV WUXVWHG E\ .DIND EURNHUV

D VLQNV VLQN NDIND SURGXFHU VVO NH\VWRDUDW IO RFDWQRQQW NH\VWRUH MNV
D VLQNV VLQN NDIND SURGXFHU VVO NH\VWRDMVFZIRVMZ RMRGDFFHVV WKH NH\VWRUH!

, I NH\WVWRUH DQGUNRWXYBIVFZIRU wo Nt sDWZRUIGVNS IRRISWHW®OQ ZLOO SURYLGH WKH UHTXLUHG DGG
D VLQNV VLQN NDIND SURGXFHU VVO NHSBDWAMZREG/R DFFHVYV WKH NH\!

.HUERMWU DQG .DIND 6LQN

7RXV.HD I N\DL @ NWDKD | NFPO X W W H XELHABKU E HVJIRW SURGXFHU VHFXULW SURWRFRO SUR SE RWHERMB U R G X KHHWU E HNUHR'W
D QS5U LSIMAR KV HZAL WIKI NEDUINRH UV S H F ILAQH $$ 6A OVH - D | N D & OV HHRQN\RIR Q W @I W W& IHR/G WLKEHRI R N HFHFS®IQ HIFIQVHL IR @
6HHDIND IRRIR IR UPRW KBHEA OF-R QW VKO R F DRAWL R 9% 6A OIHQRES W L RADRBNYOWH. PNHH U EFIR@A/J X BDEW RBF L,
YLD9$82376 LQ AXPK HQY

-$9$B2376-$9$B2376 'MDYD VHFXULW\ NUE FRQI SDWK WR NUE FRQI
-$9$B2376-$9%$B2376 'MDYD VHFXULW\ DXWK ORJLQ FRQILJ SDWK WR IOXPHBMDDV FRQI

(IDPSOH VHFXUH FRQAJXUDWLRQ XVLQJ 6$6/B3/$,17(;7

VLQNV VLQN WWWH) DSDFKH IOXPH VLQN NDIND .DIND6LQN
VLQNV VLQN NDIND ERRWVWUDSDVRDYHUV NDIND NDIND
VLQNV VLQN NDIND WPRWIRF L F

VLQNV VLQN NDIND SURGXFHU VHFXU Lo&Y SBBRW RFRD

VLQNV VLQN NDIND SURGXFHU VDVO @sHBKDQLVP

VLOQNV VLQN NDIND SURGXFHU VDVO NHUEHURMMHUYLFH QDPH

lvAvivivivlv)

([DPSOH VHFXUH FRQAJXUDWLRQ XVLQJ 6$6/B66/

VLQNV VLQN WWWHI DSDFKH IOXPH VLQN NDIND .DIND6LQN

VLQNV VLQN NDIND ERRWVWUDSDVRHDYHUV NDIND NDIND

VLQNV VLQN NDIND WRWIRFS LF

VLQNV VLQN NDIND SURGXFHU VHFXU LSS SBBRWRFRO

VLQNV VLQN NDIND SURGXFHU VDVO @HBKDQLVP

VLQNV VLQN NDIND SURGXFHU VDVO NHUEHURMOMHUYLFH QDPH

VLQNV VLQN NDIND SURGXFHU VVO WUXVWVSNRUKH V@R FDWLRQVWRUH MNV

VLQNV VLQN NDIND SURGXFHU VVO WUXVWVWRWH BD¥WRWEFHVY WKH WUXVWVWRUH!

vAvlvivivivivlw)

6DPSI$6A0MNR W H I HURIQFFHR Q WSHOGMWI M AO L A R QA H F WR RAQKGHH V LHMEK H Q WH F R VQBOBRS 3, 3/$,LQDINE
GRFXPHQRWSWERQ A J X LBIUNRIOE | NOR X LRFAUHD | N&K D QIY 14 O L W/ YL RRWH T X IXIQHOGMY H H & MRON IFIRQ Q H F
FRPSRQHQWY $OVR SOHDVH PDNH VXUH WKDW WKH RSHUDWLQJ VIVWHP XVHU RI WKH )OX

.DIND&OLHQW
FRP VHEXULWXWRRGXOHE /RILQORGXI®HXLUHG
XVH.H\7D\EU XH
VWRUH.WUXH
NH\7DESDWK WR NH\WDEV IOXPH NH\WDE
SULQFLSD@XPH IOXPHKRVW H[DPSOH FRP#<285.(5%(5265(%$/0

+773 6ION

% H K D YRLNR KVMUIMQ W KLOWY QVADHIYAH VRV KEHK D Q QOMGH QUK RIVYHH QY BUVH P RW H KIVALED@ 7 7 B2 6 U H T XHVHAY HRGRVD W 4
VHQW DV WKH 3267 ERG\



(UURDQGBHRD YR IRDKMIVGBNH S HRO@NKHT 73U HV S R € WHEEN QVHUBIDHWH U Y K ¥ L @D F N B H IVGWDLWERQ A J X DY DK
WUDQVDFWLRQ FRPPLW UROOEDFN UHVXOW DQG ZKHWKHU WKH HYHQW FRQWULEXWHV WR

$QPDQIRHG73UH VS E B WHEDW REH U X KHWIH/MW CAR E) RIW D GDLEIDEHVIX@E/D F NRJ Q@ R K HQDWRAR Q V XIRIIRG
WKH FKDQQHO

5HTXLUHG SURBRO®WLHYV DUH LQ

SRSHUW\ 1DPH'HIDXOW 'HVFULSWLRQ

FKDQQHO 2 -

W\SH 2 7KH FRPSRQHQW W\StkmsDPH QHHGV WR EH

HQGSRLQW 2 7KH IXOO\ TXDOLAHG 85/ HQGSRLQW WR 3267 WR

F R Q QHFFIRTX W 7KH VRFNHW FRQQHFWLRQ WLPHRXW LQ PLOOLVHFRQGYV

UH T XIHPHARX W 7KH PD[LPXP UHTXHVW SURFHVVLQJ WLPH LQ PLOOLVHFRQGYV

FROWHBWIDGHWH[W SODLKH +773 &R\GW KW GH U
DFFHSW+HDGHUWH[W SODIKQH +773 $FFHSW KHDGHU YDOXH

GHIDXOW%DFNRNUXH KHWKHU WRE\EGHNRMOW RQ UHFHLYLQJ DOO +773 VWDWXV FRGHV
GHIDXOW5ROOBDEFXH KHWKHU WR UROOEDFN E\ GHIDXOW RQ UHFHLYLQJ DOO +773 VW
GHIDXOW,QFUHPHIMWHOHWWKHWKHU WR LQFUHPHQW PHWULFV E\ GHIDXOW RQ UHFHLYLQJ D
EDFNRR'( 2 &RQAJXUHV D VSHRUAFQEDEFGRYLGXDO L H FRGH RU D JURXS
UROOEDFN &2'(? &RQAJXUHV D VSHFLAF UROOEDFN IRU DQ LQGLYLGXDO L H

LQFUHPHQWOHWULFV &2'@RQAJXUHV D VSHFLAF PHWULFV LQFUHPHQW IRU DQ LQGLYLGXD

1 R WAHK\D ¥PHR VW8 H F ATF3V W DRRXGD WIRK V H B W KEHD F N B R O OEQIENF U H P H Q FAROGIAN IX ILBEESAW LR K D WIHR Q A J X U
YDOXHV IRU ERWK ;; DQG VWDWXV FRGHV WKHQ +773 FRGHV ZLOO XVH WKH YDO

$Q\ HPSW\ RU QXOO HYHQWY DUH FRQVXPHG ZLWKRXW DQ\ UHTXHVW EHLQJ PDGH WR WKH

(IDPSOH IRU DJHQW QDPHG D

D FKDQQHON

D VLQNV

D VLQNV N W\SH

D VLQNV N FKDQG@HO

D VLQNV N HQGSRKQW

D VLQNV N FRQQHFW7LPHRXW

D VLQNV N UHTXHVW7LPHRXW

D VLQNV N DFFHSW +HDSGEHU

D VLQNV N FRQWHQW7\S H>HDWGIHU

D VLQNV N GHIDXOW % DFNRIH

D VLQNV N GHIDXOWS5R OOEDHF N

D VLQNV N GHIDXOW,QFUHPHQMOHWULFV

D VLQNV N EDFNRII [

D VLQNV N UROOEDFNDE

D VLQNV N LQFUHPHQWOHW ULFY

D VLQNV N EDFNRII

D VLQNV N UROOEDFN

D VLQNV N LQFUHPHQWOHW ULFX
EXMRP 6LCON

$ FXVWRRNRXRZQPSOHP H Q WHH QREW H § IAHAVENY F O MWQIGEH S H Q GRXQBMHIF O K QW HVAW D V Z K BV
VWDUWLQJ WKH YOXPH DJHQW 7KH W\SH RI WKH FXEWBE VLQN LV LWV )4&1 5HTXLUHG SU

3RSHUW\ IBPHXOMWFULSWLRQ
FKDQQHO ? -
W\SH 2 7KH FRPSRQHQW W\SH QDPH QHHGV WR EH \RXU )4&1

([DPSOH IRU DJHQW QDPHG D

FKDQQHOR

VLQNV

VLQNV N W\SH
VLQNV N FKDQ@HO

|lvAvAwiv)]

) OP H&KDQHY
&KDQQHOV DUH WKH UHSRVLWRULHYVY ZKHUH WKH HYHQWY DUH VWDJHG RQ D DJHQW 6RXU

0 HPRY &KDQQHD

7KHY HDRWHW RIUHEGQ P HPTR HXZH W R Q A J XRIDIEIO] VL G H RBR ZW KDMK G J KIHKIU R XI @IBUSW H S VB R W K/WV DG B @
LQ WKH HYHQW RI D DJHQW IDLOBRIHY 5HTXLUHG SURSHUWLHY DUH LQ

SRSHUW\ 1DPH '"HIDXOW 'HVFULSWLRQ

W\SH 2 7KH FRPSRQHQW W\SFpPPRUPH QHHGV WR EH

FDSDFLW\ 7KH PD[LPXP QXPEHU RI HYHQWYV VWRUHG LQ WKH FKDQQH
WUDQVDFWLRQ&DSDFLW\ 7KH PD[LPXP QXPEHU RI HYHQWYV WKH FKDQQHO ZLOO WDN
NHHS DOLYH 7LPHRXW LQ VHFRQGYV IRU DGGLQJ RU UHPRYLQJ DQ HYHQ\V\
E\WH&DSDRUBNWEKHQWDJH "HAQHV WKH SHHF HE@®W RH HEXE\WH&DSDFLW\ DQG WKH HVWI

FKDQQHO WR DFFRXQW IRU GDWD LQ KHDGHUV 6HH EHOR



SRSHUW\ 1DPH '"HIDXOW '"HVFULSWLRQ

E\WH&DSDFLW\ VHH GHVFUODDPWILARP WPRVWRYPHPRU\ DOORZHG DV D VXP RTIKKHOOPSOHB WG
RQO\ FRXQWERSN KK LKFK QW WKH UHDV E WHDSDFLW %I | HUBHUFHQADIH] W K
FRQAJXUDWLRQ SDUDPHWHU DV ZHOO 'HIDXOWV WR D FRF
DYDLODEOH WR WKH -90 L H RI WKH ;P[ YDOXH SDVVH:!
PXOWLSOH PHPRU\ FKDQQHOV RQ D VLQJOH -90 DQG WKH\
\RX DUH XVLQJ D UHSOLFDWLQJ FKDQQHO VHOHFWRU IURP
GRXEOH FRXQWHG IRU FKDQQHO E\WH&I SAOAFRILQVF BXVIS RWKIL
EDFN WR D KDUG LQWHUQDO OLPLW RI DERXW * %

([DPSOH IRU DJHQW QDPHG D

D FKDQQHOR
D FKDQQHOV F PSH
D FKDQQHOV F FDSDFLW\
D FKDQQHOV F WUDQVDFWLRQ&DSDFLW\
D FKDQQHOV F E\WH&DSDFLW\%XIIHU3HUFHQWDJH
D FKDQQHOV F E\WH&DSDFLW\
- 06 &KDQQHD

7KHYHDWW RIUDSE UV MWNDRHBDINED F NENOES D W DEDH/H &F K D QRXHUQU N Q@ B/SOR B VH/G B H BAK LLWDG X U IFK O M KD
LGHDO IRU ARZV ZKHUH UHFRYHUDELOLW\EROIGPSRUWDQW 5HTXLUHG SURSHUWLHYV DUH L

SRSHUW\ 1DPH "HIDXOW '"HVFULSWLRQ

W\SH 2 7KH FRPSRQHQW W\SkmErDPH QHHGV WR

GE W\SH "(5%< 'DWDEDVH GQHBGR WR EH '(5%<

GULFADVV RUDSDFKHVGHEBEWPEHGGHG ' ULSCHW YV IRY YRQ@EGRULYHU

GULXHO FRQVWUXFWHG IURP RWKHU-SHW&R SROWHFWLRQ 85/

GE XVHUQDPH “VDu 8VHU LG IRU GE FRQQHFWLRQ

GE SDVVZRUG 2 SDVVZRUG IRU GE FRQQHFWLRQ

FRQQHFWLRQ SURSHUWLHV AOH -'%& &RQQHFWLRQ SURSHUW\ AOH SDWK

FUHDWH VFKHPD WU X H I WUXH WKHQ FUHDWHV GE VFKHPD LI C

FUHDWH LQGH] WUXH &UHDWH LQGH[HV WR VSHHG XS ORRNXS

FUHDWH IRUHLJQNH\WUXH -

WUDQVDFWLRQ LVROBWL.RB&200,77 (' ,VRODWLRQ OHYHO IRU GE VHVVLRQ 5($'
5($'B&200,77(" 6(5,%/,=%$%/( BYB($B5($"

PD[LPXP FRQQHFWLRQV O0D[ FRQQHFWLRQV DOORZHG WR GE

PD[LPXP FDSDFLW\ XQOLPLWHG OD[ QXPEHU RI HYHQWY LQ WKH FKDQQH:!

VIVSURS - "% HIQGRU VSHFLAF SURSHUWLHV

VAVSUR X R/ U - +RPH SDWK WR VWRUH HPEHGGHG 'HUE\

(IDPSOH IRU DJHQW QDPHG D

D FKDQQHOM
D FKDQQHOV F WWSH

. DND&KDQZD

7KHY WD WHV RIUBL G | NFPO X VRKHEW. Q V W\DHDSTHDIM N®U R Y K G JI¥ D L O D BIGH S\U | W RVWFLORAMD J HRWN D | B D RN
FUDVKHVY WKH HYHQWYV DUH LPPHGLDWHO\ DYDLODEOH WR RWKHU VLQNV

7KH .DIND FKDQQHO FDQ EH XVHG IRU PXOWLSOH VFHQDULRYV

:LWK )OXPH VRXUFH DQG VLQN LW SURYLGHV D UHOLDEOH DQG KLJKO\ DYDLODEOH F
:LWK )OXPH VRXUFH DQG LQWHUFHSWRU EXW QR VLQN LW DOORZV ZULWLQJ )OXPH H
:LWK )OXPH VLQN EXW QR VRPXPHV WROIHWDQRZIMDWRHYHQG HYHQWYV IURP .DIND WR

7 K LYWH U \RUFOQHRJ H T X.LDU NY2H VL R @ U U H CHWW & KUHH O LFD@Y KBl | NFPO L ¥ ® WS/B IHVAKKYDHAU VKRR Q A J X B WWEHRODQ (
KDV FKDQJHG FRPSDUHG WR SUHYLRXV AXPH YHUVLRQV

7KH FRQAJXUDWLRQIBRQUIHFGH WY WX PKIH RU

&RQAJXUDWLRQ YDOXHV UHODWHG WR WKH FKDQQHO JHQHULFDOO\ DUH DSSOLHG DW
&R QA J X UD/DLXRHOD DWRBIIBI R KK R ZV K&K D Q R SII®U D WSHM AZHL@/ K D | N DWVKDL WMHQ D O WRRRP PR Q & QR D @ W\
D FKDQQHOV N NDIND WRSLF DQG D FKDQQHOV N NDIND ERRWVWUDS VHUYHUV 7KL\
B3URSHUWLHY VSHFLAF WR WKH SURGXFHU FRQVXPHU DUH SUHA[HG E\ NDIND SURGXFH
:KHUH SRVVLEOH WKH .DIND SDUDPWHU QDPHV DUH XVHG HJ ERRWVWUDS VHUYHUV I

7KMHU\RURDQALEDFNZDU GV R REKDHAYLYROMV KR@ W 8 H'S U HF DRVSHEUUNQ. G M/ IWKND E 8 BIRQIZ D U QR V DV
ORJJHG RQ VWDUWXS ZKHQ WKH\ DUH SUHVHQW LQ WKH FRQAJXUDWLRQ AOH

5HTXLUHG SURBROWLHY DUH LQ

SRSHUW\ 1DPH 'HIDXOW 'HVFULSWLRQ

W\SH 2 7KH FRPSRQHQW W\SFRW DSDFKH | OXPH FKDQQHO NDI ND . DI ND&KDQQHO

NDIND ERRWVWUDS2VHUYHUV/LVW RI EURNHUYVY LQ WKH .DIND KWIOX ¥ /@I E XK \DHEDEA\WL R D P VG
UHFRPPHQG DW OHBEWWRNP® WRUV+BRPPD VHSDUDWHG OLVW F

NDIND WRSLF AXPH FKD@QIND WRSLF ZKLFK WKH FKDQQHO ZLOO XVH



3SRSHUW\ 1DPH '"HIDXOW 'HVFULSWLRQ

NDIND FROWRRSIWG AXPH &RQVXPHU JURXS ,' WKH FKDQQHO XVHV WR UHJLVWHU ZLWK
DQG JURXS WR HQVXUH WKDW ZKHQ RQH DJHQW IDLOV DQRW
FRQVXPHUV ZLWK WKH VDPH ," FDQ OHDG WR GDWD ORVV

SDUVHS$V)OXPH(YHQMUXH (ISHFWYQR SDWXPV ZLWK )OXPH (Y HQ WLV PKKERPDOIGQ E\M KWW URKD Q
ZULWLQJ WR WKH FKDQQHO DQG IDOVH LI RWKHU SURGXFHU'
YOXPH VRXUFH PHVVDJHV WR .DIND FDQ EH SDUVHG RXWVLGI
RUDSDFKH AXPH WRIRYBMFHM{YR @W SURYLGHG E\ WKH AXPH Q

PLJUDW H=RRNH¥\S HW2IX H "KHQ QR .DINDIWAMWR UM GRRAQG |\OHRRW X MWRRNRHSHU DQG KIRWP |
VKRXOG EH WUXH WR VXSSRUW VHDPOHVV .DIND FOLHQW PL.
WKLV FDQ EH VHW WR IDOVH WKRXJK WKDW VKRXE® LNQIRUE
NDIND FROXMWMRHRY UHVHW FRQAJXUDNWR @ GH KQIO\G ®BRE R

SROPARXW 7KH DPRXQW RI WLPH LQ PLOOLVHFRQGY WR ZDLW LQ WKH ~
KWWSV NDIND DEDFRBERHDEFWKH NDIND FOLHQWY FRWQPRPFHRIO.C
GHIDXOW3DUWLWLRXQ,G 6SHFLAHV D .DIND SDUWLWLRQ ,’ LQWHJHU IRU DOO HYHQW

SDUWWRQ GtHDGHU %\ GHIDXOW LI WKLV SURSHUW\ LV QRW VHW H°
SURGXFSWUWLWLRQINA LLYBSBGIXGARG ERU E\ D SDUWLWLRQHU
NDI ND SDUMLW.RQHU FODW

SDUWLWLRQ,G+HDGHU :KHQ VHW WKH SURGXFHU ZLOO WDNH WKH YDOXH RI WKH Al
HYHQW KHDGHU DQG VHQG WKH PHVVDJH WR WKH VSHFLAHG
SDUWLWLRQ WKH HYHQW ZLOO QRW EH DFFHSWHG LQWR WKt
RY HU GH DXOMBDUWLW.RQ G

NDIND FRQXWRHRN UHIVWWVW KDW WR GR ZKHQ WKWHW L¥ QR NI RWLDHWRGR AXUQYRWEQ W [R VW
VHUYHU HJ EHFDXVH WKDW GDWD KDV EHHQVE WOW R/ MGK\HHHNE
ODWHVW DXWRPDIDWHWDW R \WHMHVODWEKHVRRKURZ H[FHSWLRQ W
SUHYLROHWRLY IRXQG IRUIJWRNKSFRQWXRHQ@J HOVH WKURZ H[F}F

NDIND SURGRXEBHMHEWRFRO7(;7 6HW WR 6%$6/B3/$6%8(B66/ RU 66/ LI ZULWLQJ WR .DIND &NWHQJ
EHORZ IRU DGGLWLRQDO LQIR RQ VHFXUH VHWXS

NDIND FRUMRKRUURWER/BRIL? (;7 6DPH DV NDINDHFXBRGERWHREFERO EXW IRU UHDGLQJ FRQVXPLQJ

PRHU BGXFHU FRQVXRHU I XVLQJ 6%$6/B3/$,6%¥q/B66/ RU 66/IUNIHYVH¥RW DB GLWLRQDO S!

VHFXURSWM SU QHHG WR EH VHW RQ SURGXFHU FRQVXPHU

'"HSUHFDWHG 3URSHUWLHYV

SRSHUW\ 1DPH 'HIDXOW '"HVFULSWLRQ

EURNHU/LVW 2 /ILVW RI EURNHUV LQ WKH .DIND KIOX ¥ V@ lE K \DHEDEA\WWLL R I© PK.R
UHFRPPHQG DW OHBYWWRMP®\WRUV+BRPPD VHSDUDWHG OLVW

WRSLF AXPH FKDQQH8VH NDIND WRSLF

JURXS,G AXPH 8VH NDIND FIRIRWSP HE&

UHDG6PDUBWVW2IDOVH 8VH NDIND ARQVRHRWUWHYVHW

I1RWHXH WR WKH ZD\ WKH FKDQQHO LV ORDG EDODQFHG WKHUH PD\ EH GXSOLFDWH HYHC

([DPSOH IRU DJHQW QDPHG D

FKDQQHOV FKDQQHOR W\ $H

FKDQQHOV FKDQQHO NDIND ERRWVWODDNDVHUY HNDM
FKDQQHOV FKDQQHO NDINXXWRGHE

FKDQQHOV FKDQQHO NDIND FRQVXPIHWXRMHRERD LG

lvAvlviv)

6HFXULW\ DQG .DIND &KDQQHO

6 H F XIW¥W K H QW MFHDMROGRD W Q F U\ MRS RRI @AHKER P X Q L F DRVIK DRY® G Z HOMGPIHQ G | N DR W/ H F DKW K H Q W
6$6/ *66%$3 HEHURWRB6/ HY ME R WIBHD U D ALAMDHPBI 6/ W KOHF WSADFOMRZFREL P S O H P H GBIV IRGR.AD | NYOH U V |

$V RI QRZ GDWD HQFU\SWLRQ LV VROHO\ SURYLGHG E\ 66/ 7/6
6 H W NDI ND SURGXFHU_FRQUXPHU VHFXULW SURWVRFRO W R DQ\ RI WKH IROORZLQJ YDOXH PHDQV

e« 6$6/B3/%$,17(;7 . HUEHURV RU SODLQWH[W DXWKHQWLFDWLRQ ZLWK QR GDWD HQFU\SWLI
¢« 6$6/B66/ . HUEHURV RU SODLQWH[W DXWKHQWLFDWLRQ ZLWK GDWD HQFU\SWLRQ
e« 66/ 7/6 EDVHG HQFU\SWLRQ ZLWK RSWLRQDO DXWKHQWLFDWLRQ

: DUQL@KHUH LV D SHUIRUPDQFH GHJUDGDWLRQ ZKHQ 66/ LV HQDEOHG WKH PDJQLWXGH
S5HIHUHQIFNHD VHEXULWQOBYWKMKHLMIZUD IRUWWDFNLQJ WKLV LVVXH

7/6 DQG .DIND &KDQQHO

30 H D WEDY KHV HESW F LLLGEE RIG A J X.IDL R&O L H5@ YWRO H IDERX GGV L R @ D A J X WDIW/IRRGD QW X QLR D P DOUHR IW K |
IROORZLQJ VHFXALISWHBWRYIEHY HQDEOHG SURWRFROV WUXVWVWRUH RU NH\WWRUH W\¢

([DPSOH FRQAJXUDWLRQ ZLWK VHUYHU VLGH DXWKHQWLFDWLRQ DQG GDWD HQFU\SWLRQ

FKDQQHOV FKDQQHOR W\ $H

FKDQQHOV FKDQQHO NDIND ERRWVWODDSDVHU Y HLDM

FKDQQHOV FKDQQHO NDINIXWRSH B

FKDQQHOV FKDQQHO NDIND FRQVXPIXRYERS) G

FKDQQHOV FKDQQHO NDIND SURGXFHU VHF&AJLW\ SURWRFRO
FKDQQHOV FKDQQHO NDIND SURGXFHU VVO WUX\BWWWRUM \OBFEDW V. R®
FKDQQHOV FKDQQHO NDIND SURGXFHU VVO WU X\BW V WRUHG S\D ¥ VIZRAUG
FKDQQHOV FKDQQHO NDIND FRQVXPHU VHFX&JLW\ SURWRFRO

lvAvlvivivAvivlw)



D FKDQQHOV FKDQQHO NDIND FRQVXPHU VVO WUX\BWWWRMR WREDWVR@EUH MNV
D FKDQQHOV FKDQQHO NDIND FRQVXPHU VVO WUX\BWVWRRIHGSWD ¥ VIZIRAHG/V WKH WUXVWVWRUH!

1 R WOH\G H | DIXISI/R S WO HQGSRLQW LGHQALI LFDW.RQ DAJRULVKP LVQ RGMH A QHRGR W Q PR H L A EBDVRMR Q| R U BRHIEGNHRQ DERWW Q
YHULAFDWLRQ VHW WKH IROORZLQJ SURSHUWLHV

D FKDQQHOV FKDQQHO NDIND SURGXFHU VVO HQGSRLQW LGHOQWBIEFDWLRQ DOJRULWKP
D FKDQQHOV FKDQQHO NDIND FRQVXPHU VVO HQGSRLQW LGH@WIBI&FDWLRQ DOJRULWKP

2QFH HQDEOHG FOLHQWWIXO®MO Y¥NQLAWEHSRRDYEBUDPH )4'1l DJDLQVW RQH RI WKH IROC

&RPPRQ 1DPHW&ISYV WRRWRKRO KW RUVHFWLRQ
6XEMHFW $OWHUQ KXWMYHV1DRIRR@FIO. W RUVHFWLRQ

,IFOLWIQB W KHQUAD PRBW T ROKHEI® G L W MRIGROIDADARVZ K. R E GRS GW BD X FIDHI HRRAQ A J X U D WHORX@DH) HIQIW R D LAV
F O LHFQUAW IZAR IKVOW RV U X B WIH GBU R NHH WWMCHIL Y LREE\IVAK®L UQ DFW R R G P P RIQD P $ GWRL HP FIO LHHQUAW IEAF [
VLQJOH 5RRIWKEQ WXUQ LV WUXVWHG E\ .DIND EURNHUYV

FKDQQHOV FKDQQHO NDIND SURGXFHU VVO NH\WWRU KW R RPDWORQNH\VWRUH MNV
FKDQQHOV FKDQQHO NDIND SURGXFHU VVO NH\YMWRUIZR 8® W REFGHVYV WKH NH\VWRUH!
FKDQQHOV FKDQQHO NDIND FRQVXPHU VVO NH\YWRW K ®RFEDWDORQNH\VWRUH MNV
FKDQQHOV FKDQQHO NDIND FRQVXPHU VVO NH\YIWRAZHR SG®WRZRPFGHVYV WKH NH\VWRUH!

lvAvAwiv)]

,(INHAVWDREBHX VE LH U BQWR/IZSU R W HWFK wo N sbwzruG SRS H B IMB O RGW KUHH T X DIGH & L\RHOAURHEAR W R Q V XOPRIa
SURGXFHU NH\VWRUHV

D FKDQQHOV FKDQQHO NDIND SURGXFHU VVOSNHVBRVE2RR®FFHVYV WKH NH\!
D FKDQQHOV FKDQQHO NDIND FRQVXPHU VVOSNHVBRVEZRR®FFHVV WKH NH\!

.HUERMUDQG .DIND &KDQQHO

7RX V.HD | NFEK DHQAIY. VIDKD | NFDO X WW H XA HABKU E HJHRW SURGXFHU FRQVXPHU VHFXULW SURWRFRO S U R S HUURVDHE®R MNP U R G R RIGU
FRQV X U E HNUHR VD IMESUR ISR V ZG WIKI NBPU R NLWAS\H F ILAQH £$ 6A OV D | N D & OV HHRQAWRLIR Q NV @I\ Y& IHR/@ WNLKEI
=RRNHFASGQHEXYHR GHIGD INGRIR U Q | R U PR @QWIKRAS 6A OFHR Q W HIQW/R/F DRUW KL\ 6A OIHQRES W L RADHYHDVONZH RS |
NHUEHURY FRQAJXUDWLRSSBEDIY E HQ/ A NPIKAHGYYLD -$

-$9$B2376-$9$B2376 'MDYD VHFXULW\ NUE FRQI SDWK WR NUE FRQI
-$9$B2376-$9$B2376 'MDYD VHFXULW\ DXWK ORJLQ FRQILJ SDWK WR IOXPHBMDDV FRQI

([DPSOH VHFXUH FRQAJXUDWLRQ XVLQJ 6$6/B3/$,17(;7

FKDQQHOV FKDQQHORW\DDFKH IOXPH FKDQQHO NDIND .DIND&KDQQHO
FKDQQHOV FKDQQHO NDIND ERRWVWDDNDVHUY HUWVN D NDIND
FKDQQHOV FKDQQHO NDINXWRGEHE

FKDQQHOV FKDQQHO NDIND FRQVXPIKWXRHRR VLGP HU

FKDQQHOV FKDQQHO NDIND SURGXFHU VHF&X4BU/W3/$URWRFRO
FKDQQHOV FKDQQHO NDIND SURGXFHU VDSWA3RHFKDQLVP

FKDQQHOV FKDQQHO NDIND SURGXFHU VDVO NHUEKMDIRW VHUYLFH QDPH
FKDQQHOV FKDQQHO NDIND FRQVXPHU VHFX&UL/WS/$SUIRW.RFRO
FKDQQHOV FKDQQHO NDIND FRQVXPHU VDOWM@3RHFKDQLVP

FKDQQHOV FKDQQHO NDIND FRQVXPHU VDVO NHUENUDRM VHUYLFH QDPH

vAviviviviviviviviw)

([DPSOH VHFXUH FRQAJXUDWLRQ XVLQJ 6$6/B66/

FKDQQHOV FKDQQHORW\DDFKH IOXPH FKDQQHO NDIND .DIND&KDQQHO

FKDQQHOV FKDQQHO NDIND ERRWVWDDNDVHUY HUWVN D NDIND

FKDQQHOV FKDQQHO NDINXWRGEHE

FKDQQHOV FKDQQHO NDIND FRQVXPIKWXRHRR VLGP HU

FKDQQHOV FKDQQHO NDIND SURGXFHU VHF&X4BU/WE6SURWRFRO

FKDQQHOV FKDQQHO NDIND SURGXFHU VDSVWA3RHFKDQLVP

FKDQQHOV FKDQQHO NDIND SURGXFHU VDVO NHUEKMDIRW VHUYLFH QDPH

FKDQQHOV FKDQQHO NDIND SURGXFHU VVO WUXWBWWWWRUM OBREDWYR@UH MNV

FKDQQHOV FKDQQHO NDIND SURGXFHU VVO WUXWWYVWRRJHGS\D KR VIZRAUHG/V WKH WUXVWVWRUH!
FKDQQHOV FKDQQHO NDIND FRQVXPHU VHFX¥UU/WEESURWRFRO

FKDQQHOV FKDQQHO NDIND FRQVXPHU VDOVM@3RHFKDQLVP

FKDQQHOV FKDQQHO NDIND FRQVXPHU VDVO NHUENUDRM VHUYLFH QDPH

FKDQQHOV FKDQQHO NDIND FRQVXPHU VVO WUX\BWVWWRMR WREDWVR@UH MNV

FKDQQHOV FKDQQHO NDIND FRQVXPHU VVO WUX\BWVWRRIHGSWD ¥ VIZRAHG/V WKH WUXVWVWRUH!

lvAvivivivivivivivivivivivlv)

6DPSI$6A0 MR WH I HURIQFFR Q WSHOGMW WM HO L A R @A H F WR RAQKGHH V LDHVEK H Q WH F R DVQ BSOS 3, 3/$,1QDINE
GRFXPHQRBEBWLRRQ A J X6l Q WHKEIQNORX U PID'D O VRE BMRR R N HHREHWHPWJI UDW KB Q L W@ W DBQ@ D 8 GWME K L
H[DP STKHAR @E H) HH G DO WMWY H T XRIV HPW J U D WURXQ H T XALIGEN F WR B @Y K/EHE X B R S R QS-IDERYH B B KVHX WH\D 1/
RSHUDWLQJ VIVWHP XVHU RI WKH JOXPH SURFHVVHV KDV UHDG SULYLOHJHV RQ WKH MDD

&OLHQW
FRPVXQVHFXULBWXWRRGXOHWE /RILQORGX®HXLUHG
XVH.H\7DEU X H
VWRUH.WUXH
NH\7DESDWK WR NH\WDEV IOXPH NH\WDE
SULQFLSD®XPH IOXPHKRVW H[DPSOH FRP#<285.(5%(5265($/0

.DIND&OLHQW
FRPVXO/HFXULWXWRRGXOWE /RILQORGXI®OHXLUHG
XVH.H\7DMEUXH
VWRUH.WUXH
NH\7DESDWK WR NH\WDEV IOXPH NH\WDE
SULQFLSDO@XPH IOXPHKRVW H[DPSOH FRP#<285.(5%(5265($/0



) LBI&KDQRHD

5HTXLUHG SURBROWLHYV DUH LQ

SRSHUW\ 'HDB KO W
W\SH
FKHFNSRLQW'LU

XVH'XDO&KHFNSRLQWYV
EDFNXS&KHFNSRLQW'LU

GDWD'LUV

'HVFULSWLR®Q

2

7KH FRPSRQHQW W\StiLoDPH QHHGV WR EH

a AXPH AOH7KH GLUHFWRU\ ZKHUH FKHFNSRLQW AOH ZLOO EH
FKDQQHO FKHFNSRLQW

IDOVH

2

%DFNXS WKH FKHFNS WXH) EDFNXS&KHFNSRLQW LU XNHIWA W R W

7KH GLUHFWRU\ ZKHUH WKH FKHFNSRRXQWYV LEDHRENMD ik N +
VDPH DV WKH GDWD GLUHFWRULHV RU WKH FKHFNS

a AXPH AOH&RPPD VHSDUDWHG OLVW RI GLUHFWRULHV IRU VW
FKDQQHO GIWWBDUDWH GLVNV FDQ LPSURYH AOH FKDQQHO SHI

WUDQVDFWLRQ&DSDFLW\
FKHFNSRLQW,QWHUYDO

PD[)LOHG6L]H
PLQLPXP5HTXLUHG6SDFH

FDSDFLW\
NHHS DOLYH

7KH PD[LPXP VL]H RI WUDQVDFWLRQ VXSSRUWHG E
$PRXQW RI WLPH LQ PLOOLVY EHWZHHQ FKHFENSRL(
OD[ VLIH LQ E\WHV RI D VLQJOH ORJ AOH

OLQLPXP 5HTXLUHG IUHHR DYIRAKS GOQVEDWARWUXSWLR
DFFHSWLQJ WDNH SXW UHTXHVWV ZKHQ IUHH VSDF

OD[LPXP FDSDFLW\ RI WKH FKDQQHO
$PRXQW RI WLPH LQ VHF WR ZDLW IRU D SXW RSH

XVH ORJ UHSOD\ Y IDOVH ([SHUW 8VH ROG UHSOD\ ORJLF
XVH IDVW UHSOD\ IDOVH ([SHUW 5HSOD\ ZLWKRXW XVLQJ TXHXH
FKHFNSRLQW2Q&ORVH WUXH &RQWUROV LI D FKHFNSRLQW LV FUHDWHG ZKHQ W

HQFU\SWLRQ
HQFU\SWLRQ
HQFU\SWLRQ
HQFU\SWLRQ
HQFUS\WLRQ
HQFU\SWLRQ
HQF\SWLRQ NMAN3VRYSDOHAZRUG)LOH

DFWLYH.H\

2

FLSKHU3URYLXGHU
NH\BURYLGHW
N H\ 8 WRYULH3 H O2H
NH\8 WRWIHBHDWVZRUG)LOH3DWK WR WKH NH\WWRUH SDVVZRUG AOH
NH\YURYLGHW

FORVH VSHHGV XS VXEVHTXHQW VWDUWXS RI WKH
.H\ QDPH XVHG WR HQFU\SW QHZ GDWD

&LSKHU SURYLGHU W\SH VXSSRUWHG W\SHV $(6&7
.H\ SURYLGHU W\SH VXSSRUWHG W\SHV -&(.6),/(
3DWK WR WKH NH\WVWRUH AOH

/LVW RI DOO NH\V HJ KLVWRU\ RI WKH DFWLYH.H\
3DWK WR WKH RSWLRQDO NH\ SDVVZRUG AOH

1RWH 6\ GHIDXOW WKH )LOH &KDQQHO XVHV SDWKV IRU FKHFNSRLQW D Q GG IDWDH & XK O MF IMR\
PRUH WKDQ RQH )LOH &KDQQHO LQVWDQFHV DFWLYH ZLWKLQ WKH DJHQW RQO\ RQH ZLO
LV WKHUHIRUH QHFHVVDU\ WKDW \RX SURYLGH H[SOLF L\ BHQ@WK \G MVRN D O)YX WK K HFIRPGRAJIK UDA
GLVN DIWHU HYHU\ FRPPLW FRXSOLQJ LW ZLWK D VLQN VRXUFH WKDW EDWFKHV HYHQWV

QRW DYDLODEOH IRU FKHFEFNSRLQW DQG GDWD GLUHFWRULHYV

(IDPSOH IRU DJHQW QDPHG D

FKDQQHOR
FKDQQHOV F WAB®H

FKDQQHOV F FKHFNSRLEQWWVLIDXPH FKHENSRLQW
FKDQQHOV F GDWDPLQW IOXPH GDWD

|vAvAwiv)]

(QFU\SWLRQ
%HORZ LV D IHZ VDPSOH FRQAJXUDWLRQV

*HQHUDWLQJ D NH\ ZLWK D SDVVZRUG VHSHUDWH IURP WKH NH\ VWRUH SDVVZRUG

NH\WRRO JHQVHFNH\ DOLDV NH\ NH\SDVV NH\3DVVZRUG NH\DOJ $(6
NH\VL]H YDOLGLW\ NH\VWRUH WHVW NH\VWRUH
VWRUHW\SH MFHNV VWRUHSDVV NH\6WRUH3DVVZRUG

*HQHUDWLQJ D NH\ ZLWK WKH SDVVZRUG WKH VDPH DV WKH NH\ VWRUH SDVVZRUG

NH\WRRO JHQVHFNH\ DOLDV NH\ NH\DOJ $(6 NH\VL]H ?YDOLGLW\
NH\VWRUH VUF WHVW UHVRXUFHV WHVW NH\VWRWUVH VWRUHW\SH MFHNV
VWRUHSDVV NH\6WRUH3DVVZRUG

FKDQQHOV
FKDQQHOV
FKDQQHOV
FKDQQHOV
FKDQQHOV
FKDQQHOV
FKDQQHOV

HQFU\SWLRQ
HQFU\SWLRQ
HQFU\SWLRQ
HQFU\SWLRQ
HQFU\SWLRQ
HQFU\SWLRQ
HQFU\SWLRQ

DREWLYH.H\

FLSKHUBYRYILGKHU, 1*

NHWSWRYUGMUGH U

N H\-3 R6Y L/G H U

NH\3URYLGHU NEVEMW RRHPL OHI\VWR U H

NH\3URYLGHU NH\6W FSWDHMBID WWZ RUGH\OMWRUH SDVVZRUG
NH\3URMHGHU NH\V

lvAviviviviviw)
MmMTTmTmTmTmm

/HW-VD\ \RX KDYH DJHG NH\ RXW DQG QHZ AOHV VKRXOG EH HQFU\SWHG ZLWK NH\

FKDQQHOV
FKDQQHOV
FKDQQHOV
FKDQQHOV
FKDQQHOV
FKDQQHOV

HQFU\SWLRQ
HQFU\SWLRQ
HQFU\SWLRQ
HQFU\SWLRQ
HQFU\SWLRQ
HQFU\SWLRQ

DREWLYH.H\

FLSKHUB&RYIIGH U, 1 *

N H\-&U R6Y L/G H U

NH\3URYLGHU EHV6NVRURHPL QHH\V W R U H

NH\3URYLGHU NH\6W FSWHBID VWZ RUGH\OM/ RUH SDVVZRUG
NH\3URMHEG H I H\H \ V

lvAvivivivlw)
M

7KH VDPH VFHQHULR DV DERYH KRZHYHU NH\ KDV LWV RZQ SDVVZRUG

DRWLYH.H\
FLSKHUB&RYI2GH U, 1*

D FKDQQHOV F HQFU\SWLRQ
D FKDQQHOV F HQFU\SWLRQ



FKDQQHOV
FKDQQHOV
FKDQQHOV
FKDQQHOV
FKDQQHOV

HQFU\SWLRQ NH\XUYRYL/GHU

HQFU\SWLRQ NH\BURYLGHU NHVSW RARHE L OuH
HQFU\SWLRQ NH\3URYLGHU NH\6W RRWHBID WZ RU G H\O M
HQFU\SWLRQ NH\3URNHGH U HN\H\V

HQFU\SWLRQ NH\3URYLGHU NH\V NH\ SB\WDN¥WZR WG)\LOH

vlviviwlw)
mMmTm T

6SIADEGI0 HP RY &KDQQHD

7KHY H DWW RLUPIGQ P H PTR HHREEG L VM HQ P H PTRUAX H U ¥ MAKSH L POW R QW IGHL DRY HU ARBLVMW RBEB QD J
XVLQJ DQ HPEHGGHG )LOH FKDQQHO :KHQ WKH LQ PHPRU\ TXHXH LV IXO0O DGGLWLRQDO
QHHKG MK UR XR RPSPWR BK D Q@MHWOERU RISGI U DEAXDWMKHD P L DHH MACHDED S D R MWKN-ORK D QIR 6 WRHQUH R D
LQWHUP L MBPOMRIHYR @ U WIDQV KM K U R XZIKGE &/ BB U R [ L WERGAKO\QWSBHIB & U I/ ® BHE Q R IV P IVCX D, QFLORKMY
D @ J HDWDR/H V WRQ ®AKHY H @ W RRIGEE \DNUBIH F R YZKUHYIEOH) H DRWP IRV) O Z& HVK D Q D RH Q WS HUL P B Q @Y
HFRPPHQGHG IFRRUGXNFWLLRQSU

SHTXLUHG SUREROBQHDVIHUBIHIAU WR AOH FKDQQHO IRU DGGLWLRQDO UHTXLUHG SURSHU\

SRSHUW\ 1DPH '"HIDXOW 'HVFULSWLRQ

W\SH 2 7KH FRPSRQHQW W\Ske3,//$%(0(025HHHGY WR EH

PHPRU\&DSDFLW\ OD[LPXP QXPEHU RI HYHQWV VWRRGMIHIVDEQH KFRWRITXHRHPRU\ T)

RYHUARZ&DSDFLW\ OD[LPXP QXPEHU RI HYHQWV VWRUHG L@ FoYLWWDARH UMN R WRIY K
JHUR

RYHUARERXW 7KH QXPEHU RI VHFRQGY WR ZDLW EHIRUH HQDEOLQJ GLVN RY

E\WH&DSDAUBNWRHQWDJH 'HAQHV WKH SHHUWF HEGW RH HEXIE\WH&DSDFLW\ DQG WKH HVWLPDW
DFFRXQW IRU GDWD LQ KHDGHUV 6HH EHORZ

E\WH&DSDFLW\ VHH OD[LPXRWRYV PHPRU\ DOORZHG DV D VXP RI DJ® H Y P OH/P HQ WK

GHVFULSRRR@W YV \eroH ZXHBOK LV WKH UH DV B WHDSDELW 9% | HIBHUFAQADIHI F\R QA J X U D )

SDUDPHWHU DV ZHOO 'HIDXOWYV WR D FRPSXWHG YDOXH HTXD

L H RI WKH ;P[ YDOXH SDVVHG RQ WKH FRPPDQG OLQH 1f

RQ D VLQJOH -90 DQG WKH\ KDSSHQ WR KROG WKH VDPH SK\VI

VHOHFWRU IURP D VLQJOH VRXUFH WKHQ WKRVH HYHQW VL]H\

SXUSRVHV 6HWV LRDUOWKENXYBIOWKLWR/ DOXH WR IDOO EDFN WR

DYJ(YHQWG6L]H (VWLPDWHG DYHUDJH VL]H RI HYHQWYV LQ E\WHV JRLQJ LQWR

AOH FKDQQHO SURBHUADHHJI\ AOH FKDQQHO SURSHUW\ ZLWK WKH H[FHSWLR(HRIHIHNH B S U

FKDQQHOFKDQQHO LV PDQDJHG E\ 6SLOODEOH OHPRWR &KDVWQW KB/ )R D SIDFH

,Q PHPRU\ TXHXH LV FRQVLGHUHG IXOO LI HLWKHU PHPRU\&DSDFLW\ RU E\WH&DSDFLW\ Ol

([DPSOH IRU DJHQW QDPHG D

D FKDQQHON

D FKDQQHOV F WESH

D FKDQQHOV F PHPRU\&DSDFLW\

D FKDQQHOV F RYHUIORZ&DSDFLW\

D FKDQQHOV F E\WH&DSDFLW\

D FKDQQHOV F FKHFNSR LWL U

D FKDQQHOV F GDWDPLQUW

7R GLVDEOH WKH XVH RI WKH LQ PHPRU\ TXHXH DQG IXQFWLRQ OLNH D AOH FKDQQHO
D FKDQQHON

D FKDQQHOV F WESH

D FKDQQHOV F PHPRU\&DSDFLW\

D FKDQQHOV F RYHUIORZ&DSDFLW\

D FKDQQHOV F FKHFNSR LWL U

D FKDQQHOV F GDWDPLQUW

7R GLVDEOH WKH XVH RI RYHUARZ GLVN DQG IXQFWLRQ SXUHO\ DV D LQ PHPRU\ FKDQQHO
D FKDQQHON

D FKDQQHOV F WGHSH

D FKDQQHOV F PHPRU\&DSDFLW\

D FKDQQHOV F RYHUIORZ&DSDFLW\

VKR 7 IDQVRNRQ&KDQGHD
- DUQLQ@EKH 3VHXBRVDFWLRQ &KDQQHO LV RQO\ IRU XQLW WHVWLQJ SXUSRVHV DQG LV 127

5HTXLUHG SURBROWLHY DUH LQ

SRSHUW\ 1ITIRBEEXOHW FULSWLRQ

W\SH 2 7KH FRPSRQHQW W\SFRU DSDFKH | OXPH FKDQQHO 3VHXGR7[ QOHPRU\ &KDQRHO
FDSDFLW\ 7KH PD[ QXPEHU RI HYHQWYV VWRUHG LQ WKH FKDQQHO
NHHS DOLYH 7LPHRXW LQ VHFRQGV IRU DGGLQJ RU UHPRYLQJ DQ HYHQW
&XVIRP &KDQQHD

$ F XWRFPK D QLQYR BRIZ QP S O M\PIMVR IMRIQHK D QLOQHVOH B FIXIVIVE R B QVE 1B MO/ S H Q GRDQBILIQ\E O X @/HOE) H\VF\® D V V
ZKHQ VWDUWLQJ WKH JOXPH DJHQW 7KH W\SH RI WKH FX&R\CR® FKDQQHO LV LWV )4&1 5HI

SRSHUW\ I'BIPHIXOHW FULSWLRQ
W\SH 2 7KH FRPSRQHQW W\SH QDPH QHHGV WR EH D )4&1



([DPSOH IRU DIJHQW QDPHG D

D FKDQQHOV
D FKDQQHOV F WRSH

) QP H&KDQHBHBPRARLY
I WKH W\SH LV QRW VSHFLAHG WKHQ GHIDXOWV WR "UHSOLFDWLQJu
5 HRCFDAQY &KOQHOBHBRARU GH DKOV

5HTXLUHG SURBRO®WLHY DUH LQ

SRSHUW\ 1DPIDBXOWHVFULSWLRQ

VHOHWVWRIU UHSOLFIKWMLERRPSRQHQW W\SFudisoorpow@ QHHGYV WR EH
V HO HESWRILR2Q D O 6HW RI FKDQQHO\RsWRDEH PDUNHG DV

(IDPSOH IRU DJHQWWDRMGFB FDIXO HW - U

VRXUFHV

FKDQQH O

VRXUFHV U VHOHFWRUMAGH
VRXUFHV U FKDQG®@HOV

VRXUFHV U VHOHFWRU RSWLRQDO

jvAvlvivlw)

, QW OHE RIYRMQ A J X IFDMIL@R W LARKDIQIDH. OW BBLWURIL VRS A\ Q R B HEF 1D QFS D UHRAVID U NRHSGV L FOQ DRI WWRHK R
FKDQQHOV ZLOO FDXVH WKH WUDQVDFWLRQ WR IDLO

0 XSG LQ) &KOQHIBHBRRU
S5HTXLUHG SURBRO®WLHYV DUH LQ

SRSHUW\ 1DRHDXOW 'HVFULSWLRQ

VHOH®WRU UHSOLFDWLQJIKH FRPSRQHQW W\SFpPxoassHLO@QHHGY WR EH
VHOHEMIRAHAXPH VHRHB GARW

VHOHEMP Y GW -

V H O HEMSRBUW @ J -

([DPSOH IRU DIJHQWVQYRXIGFB HFDJG HW -U

D VRXUFHV

D FKDQQHON

D VRXUFHV U VHOHFWRB XD\ H

D VRXUFHV U VHOHFWRU WD @HiU

D VRXUFHV U VHOHFWRU PDSSLQJ &=
D VRXUFHV U VHOHFWRU PDSSLFQJ 86
D VRXUFHV U VHOHFWRU GHIDXOW

E&XVIRP & KDXHBHBRARU

$ FXW RR D QOHMHFMRRBZ QP S O H P H ® WDEMLIRADQ H B @ 19 HHRSMDN\HWFR D Q\OHHAIDHVFD RINQIGVWE\H S H Q G PHQVEM-
LQFOXGHG L\Q MO DIBIWW -ZKHQ VWDUWLQJ WKH JOXPH DJHQW 7KH W\SH RI WKH FXVWRP

SRSHUW\ I1BPIHXOMW FULSWLRQ

V H O HW VVBRIL? 7KH FRPSRQHQW W\SH QDPH QHHGV WR EH \RXU )4&1
([DPSOH IRU DJHQW QDPHG D DQG LWV VRXUFH FDOOHG U

D VRXUFHV

D FKDQQHON
D VRXUFHV U VHOHFWREB UM\ SH

) OP HBLQN3URFHKRY

6 L QN RXDSHVOR A WRU R RS OOALSANMY/ GHHQ WeLLWBNU R F HVDVEBEKWIVER U R YO.RSEHG O D @ BISQ.E RO IBVALCHY/NOW WEI R X
RU WR DFKLHYH IDLO RYHU IURP RQH VLQN WR DQRWKHU LQ FDVH RI WHPSRUDO IDLOXUH

5HTXLUHG SURBROWLHYV DUH LQ

SRSHUW\ I1BPIHXOWVFULSWLRQ

VLQNV 2 6SDFH VHSDUDWHG OLVW RI VLQNV WKDW DUH SDUWLFLSDWLQJ LQ WKH J
SBFHVWRUGIDXOW 7KH FRPSRQHQW W\S I GH DXOR | DLORYHUHR ORDGBEDCDQFHH

([DPSOH IRU DJHQW QDPHG D

D VLONJURXSV
D VLQNJURXSV J VLQNN
D VLOQNJURXSV J SURFHVVRWRWESH

" HDXOBLON SURRHWRU



"H1DXQAVBN R F HDAFRIBBQDA L Q ¥Q BBV HUQ RIW U AMSU H S WRIF HV V@NR X B U L Q ¥Q 8 NQN WXMIFD IR O ONRKZHR X U F
FKDQQHO VLQN SDWWHUQ WKDW ZDV H[SODLQHG DERYH LQ WKLV XVHU JXLGH

) DARYHUGLCN 3URFHARU

JDLORYHU 6LQN 3URFHVVRU PDLQWDLQV D SULRULWL]JHG OLVW RI VLQNV JXDUDQWHHLQJ

7KHDLORMHAKD QRVUERW HOHJDWE B @MNES R R&HWH B UH VL DERB® ZSH U LRE U HDMYKR T X HOWQ B B HRAWKIH
D UMW RQRDS/ L QX FF H VIWH XQEY HIQWY H V WARRIHIG S R /G B L QI DS U L RDM WAR FZ IDWWKK BoPD MY KQHK P ERILLD KAHKU
SULRUDGA'Q N LA OHQ GI( ©H QMOH BW &N WK J KSIVIMRUKLIBGOU QM ERVH Q G Y @ DVRWI [D P STV @NVBK L R U LLW'
DFW L EBWRMEBH. QAL WBHJ L R U L,\WQ RS U L RILW WK F LW K8 L RIVGW W H UPD QRIGY KRHU GLHIK L FKKEH. Q B WS H F LLAGH
FRQAJXUDWLRQ

7RFRQA JXHDML QN R YSINR F WV 1 bLorvHU D Q\GHBW L R UR V@ € & L Y\ IGQMENEDS H F ISAHL R B IXWAKK @ L T)XXH W K H X 8 B®IILP |
WR IDLORYHU WLPH FDQ EH P sHooowlL QURISHAUIWWHFRQGYV XVLQJ

S5HTXLUHG SURBERO®LHY DUH LQ

SRSHUW\ 1DPH '"HIDXOWHVFULSWLRQ

VLQNYV 2 6SDFH VHSDUDWHG OLVW RI VLQNV WKDW DUH SDUWLFLSDWLC(

SBFHVWR3IH GIDxow  7KH FRPSRQHQW W\SFIiDLORrHUH QHHGV WR EH

SBFHVYRIUR WLVWQWN1DPH! BULRULWVIYQNOXDHPH! PXVW EH RQH RI WKH VLQN LQVWDG@FHV D
KLIJKHU SULRULW\ YDOXH 6 1$QNBUHDVEN B BW WYD WIHAEX H DLUWGELLHWD W t

SURFHW[BHQDOW\ 7KH PD[LPXP BBIRNRIG IRU WKH IDLOHG 6LQN LQ PLOOLYV

([DPSOH IRU DJHQW QDPHG D

VLQNJURXSV
VLQNJURXSV
VLQNJURXSV
VLQNJURXSV
VLQNJURXSV
VLQNJURXSV

VLQNN

SURFHVVRDLWWSH
SURFHVVRU SULRULW\ N
SURFHVVRU SULRULW\ N
SURFHVVRU PD[SHQDOW\

vaviviviviw)
[ SFY Sy S

/ ROGEDDGAQ) 6LON3URFHARU

/RDEBD O D O/ IMIR F FSV\RRWGIHEL. @IBVR\D G E AR R § M O W\LIS@MY/D L Q VD IRLQUG/MHQ HREVF WALLYGRQE K L KOHR B BV )
E HGW U L EXSWOH-GP H QAX B B/ B WW U DERBMBL B 1 WYKL URXQEBURELQ R Ubacrp VEIH FWWHR R D Q LK I K R IRAVH O H FRAHLFRK® Q
G H D W URxQEBURELQ WS HE XD BHRY H U U LYA.®R Q A J X USDXWVMRREPO H PW E R QQI WARX S S RYULVDIN @ WFROMD WWHADAK HIWIRW
$EVVWUDFW6 L QN6 HOHFWRU

‘KHQQY R NWHENO HAVWW WHIY L AN LIQFR QA J X H B EF WERDQ IO Y RINMR URXQGBURELQ D C UDQerP ,QF D WHY H O HVFLVQ!
I D VD& H O MWWKHUH W ¥8HU R F FBVLWFRIQHH DAY D L O/ D & ®IEVE RAQ) X WHHEO H P WEE R IKVIRP S O H P H G W/ I WEICRDGF W & BV W1
VL QNG QW FRGL QMR YW L P L \DWIWHDREDMK D L @ D § CHYQ QLNQWY R F WM MRGIDW O'W B/HH O HSFUARRSUD WIH\B H VKW KHL Q
UXQQHU

,IEDFNRIT LYY QEOW B/H @GN R F FZ\LXBROWD F W IOQVIVRND WICH P R YALIQHRPYE H F WRIIR QY WQ P H: ROK\QV KAHL P HHROXGMWY HL Q W W L

XQUHVSWRQRWRKFU HDSRGHQWRLY RORBW H QW WINONIEFNR Q@D LR Q U HV SRIQQNIMWKKE IVV D E QIRG Q G AR |
IDLOHG VLQNV ORDG ZLOO EH SDVVHG WR WKH QH[W VLQON LQ OLQH DQG WKXV QRW HYHQ!

5HTXLUHG SURBERO®WLHYV DUH LQ

SRSHUW\ 1DPH 'HIDXOW 'HVFULSWLRQ

SBFHVVIRQ@NV 2 6SDFH VHSDUDWHG OLVW RI VLQNV WKDW DUH SDUWLFL

SBFHVWRSH GHI DXOW 7KH FRPSRQHQW W\SForoeBEDoDFHQHHGYVY WR EH

SURFHBOD/HANR | IDOVH 6KRXOG IDLOHG VLOINYREH QIWEDID® \R |

SURFHW®RHIFWR U URXQGBURELQ 6HOHFWLRQ PHFKDQ URXQEBURELQ\ lDQGRPHRH LW EH BRI FXVWRP FOI
L Q K H U L $EVWDFWL QN6 HOHFWRU

SURFHW/@RBVER Y 2 X W 8VHG E\ EMAMORIFWRUY WR OLRLWQHRPERQHQMARMGEDFNRI

(IDPSOH IRU DJHQW QDPHG D

VLQNJURXSV
VLQNJURXSV
VLQNJURXSV
VLQNJURXSV
VLQNJURXSV

VLQNN

SURFHVV RLR WESH
SURFHVVRU EDKNRII
SURFHVVRU VHOHFMER U

vAvEwAvRw)
(S Sy S

&XVRP 6LON 3URAHARU

&XVWRP VLQN SURFHVVRUVY DUH QRW VXSSRUWHG DW WKH PRPHQW
( YHQMBHIDT] HY
7KiLoBiroO VLQN [ka\s WLROM ERWK (vyHowsHuLDoL U WKKWMHUIDFH 'HWDLOV RI WKH (YHQW6HULDOL]JHU)

%R3 7H VWSHIDT HU



$OL viw 7K LIVQ W H UZUH.SMHRHR GR IW KHHY HVD BMER X WS WW B IDW KIR XWW D Q V | RRIWP R &/ILARFD WHH R €A GCHULHY Q R U
&RQAIJXUDWLRQ RSWLRQV DUH DV IROORZV

SRSHUW\ 1DPH 'HIDXOW 'HVFULSWLRQ

DSSHQG1HZOLQH WUXH KHWKHU D QHZOLQH ZLOO EH DSSHQGHG WR HDFK HYHQYV
HYHQWY GR QRW FRQWDLQ QHZOLQHV IRU OHJDF\ UHDVR

(IDPSOH IRU DJHQW QDPHG D

D VLQNV

D VLQNV N W\SIH

D VLQNV N FKDQ@HO

D VLQNV N VLQN GLUHFWRW Y\

D VLQNV N VLQN VHULD @/IHHW

D VLQNV N VLQN VHULDOL]HU DSSH@®MZOLQH
) OP H( YHQW'$ YUR ( YHQ$HIDO HJ

$ O L DYURBHYHQW

7KLY LQWHUFHSWRU VHULDOQURHFR@WPHQHHAWN I7TEWR/ PIQHPD XVHG LV WKN WD BB&/FKARD
7KLV VHULDOL]H U $EWWDFWS YUR( YHQASHULDOL] HUWFIOHD V V

&RQAJXUDWLRQ RSWLRQV DUH DV IROORZV

SRSHUW\ 1DPH 'HIDXOW 'HVFULSWLRQ
VIQF,QWHUYDO%\WHYV $YUR VIQF LOQWHUYDO LQ DSSUR[LPDWH E\WHV

FRPSUHVVLRQ&RGEBP $YUR FRPSUHVVLRQ FRGHF )RUWRXRSRHFWHRONRRIGHFY VHH $
GRFV

(IDPSOH IRU DJHQW QDPHG D

D VLQNV N W\Si

D VLQNV N FKDQG@HO

D VLQNV N KGIV SDWK

D VLQNV N VHULDO DWW

D VLQNV N VHULDOL]HU FRPSUHV VIQRG&ER G HF
$YUR( YHSHIDT HY

$0LDV 7KLV VHULDOL]HU GRHV QRW KDYH DQ DOLDV DQG PXVW EH VSHFLAHG XVLQJ WKH

7KIMHULDOKPHYH Q@AY URR Q W B OGIHMWIK HO X R YH QHW (R H @ WU L DIOR ZHIWHUBH F R BIGHIPWR QAJ X BREE AR
VFKHPD PD\ EH VSHFLAHG HLWKHU DV D )OXPH FRQAJXUDWLRQ SURSHUW\ RU SDVVHG LQ |

7R SDVV WKH UHFRUG VFKHPD DV SDUW R \vrkPoes5/) RRHOER YAHIX EBWRRQ XVH WKH SURSHUW

TRSDWHKUIHFNBKHIP® @ Y HKOHND G/FS W FHLLL WW KHYY HKQHAD | OXPH DYUR VFKHPD OLWHUDO FR QW DD-Q@2 D JR UR I SW H V HRQMKD
VFKHFIOXPH DYUR VFKHPD XU0 ZLWK D 85/ ZKHUH WKH Vkav ) PDVHHIHRYXRESRUWHG

7KLV VHULDOL]H U $EWWDFWS YUR( YHQASHULDOL] HUWFIOHD V V
&RQAJXUDWLRQ RSWLRQV DUH DV IROORZV

SRSHUW\ 1DPH '"HIDXOW 'HVFULSWLRQ
VIQF,QWHUYDO%\WHYV $YUR VIQF LQWHUYDO LQ DSSUR[LPDWH E\WHYV

FRPSUHVVLRQ&RGEBPB $YUR FRPSUHVVLRQ FRGHF )RUWRXRSRHFWHRONRRIGHFY VHH $
GRFV
VFKHPD85/ QXO0Oo $YUR VFKHPD 85/ 6FKHPDV VSHFLAHG LQ WKH KHDGHU RYYHUUL

([DPSOH IRU DJHQW QDPHG D

D VLQNV N W\Si
D VLQNV N FKDQG@HO
D VLQNV N KGIV SDWK
D VLQNV N VHULDOIRHU
D VLQNV N VHULDOL]HU FRPSUHV VIQRG&ER G HF
D VLQNV N VHULDOL]HU VFKKH®ID/SS5/
) OP H, QMA-B\RLY/

)O X PKIB W KD S D E WIRR\G LG\WU RY H QW VA L TKWV VG R QZH. WMWK KIKIH CRS L Q W H U F HOSWHRULRB S AVGRIUVWV K VS O WP
RW DSDFKH | OXPH LQWHUFHSVRU , QUHUFHSWRU LQ W BI ISIQL Q W H UFFIHESRAGRRIM Y HBQJ RIS H  B/WWRI@ QK U LDV BRMEHNWY KGH Y H GRRVB KK |
L QW H UFO-DSAMRISE RKBWR LQIWW H U FIKEWRIGHR V VWEOKEXV S H F L W KIRLRVIMQ W H UEPHLSIAERIINDVP HW KR Q AJ X U |
,QWH U HEB/RUDADNZG LW HV BB B DWW X BRI A DRIKWR U G HIK L MK W H U B IAGBHRFUDAWHKRHU GHILK L KK H
D UMD Y R RKIS LR/MY H Q@ MWW XE) R GLE) W H ULFSHISWWRRBOQHH [QWV H U E \SHWRDUL@W H U FFID®R B IRNG UR S H QY@ QW H U F
QHHEB&U RS H QW X RV RIWWH VWX KHDMHLGWVKOH W WIDWH W XIULL @YW B U B $HQY H QWKL P SIUHAW R BI®\S WL VQW H U KHE
QDPHG FRPSRQHQWY KHUH LV DQ H[DPSOH RI KRZ WKH\ DUH FUHDWHG WKURXJK FRQAJXL

D VRXUFHV
D VLQNV



D FKDQQHON

D VRXUFHV U LQWHUFHSWRUYV

D VRXUFHV U LQWHUFHSWRU\RUJ W\SH

D VRXUFHV U LQWHUFHSWRUV L SUHVHODHHLVWLQJ
D VRXUFHV U LQWHUFHSWRUV L KREWHY¥EDBIH U

D VRXUFHV U LQWHUFHSWRUWUJ W\SH

D VLQNV N ILOH3UH)OP

D VLQNV N FKDQ@HO

1 R WVHKWD VI WSHWIEHL O [ DY MVOR KA SR Q 8D U D PHWRIW H U FIISHKRIE W FHROQY AMMX D QFEIENS DV ¥ RG A J X Y DW K
M XGKMVHKID USHD V WHRRR W Ik R Q A J X FRDFESORHQ GNCHIVE RFY FDPOIY H Q VEHD V WHRGHIR V W , Q W A T @S NIHR 1 Q MAV XED\W K |
+RVW, QW B WRKSSWRDEGDRA KHP HVWD P S , QAR K DMEEVAR UMK KMOTOX D O E & BEDW H4 & 1 R W DHD weiwers |, I\R X
KDYH PXOWLSOH FROOHFWRUV ZULWLQJ WR WKH VDPH +')6 SDWK WKHQ \RX FRXOG DOVR

Timestamp Interceptor

7 K L\WQ VIS WHRWW @ W RHY HKCQHAD G\WM WL B P L ODWN L FE VR F H WV KHNYY H DRALLNVQ W H ULFGI\EHKRALY @ HW i w.pHwors R DV

VSHFIBAW(KHDGHU S UR S KW W 1D OLXAM KUHH O HW DR WKOLB/S W H UFFDIESUAHRAE Q1Y L V WYLLP H VIWLIWRZSO U HBIIGHWLHYD Ky
FRQAJXUDWLRQ

SRSHUW\ 1DPPFHDXOWVFULSWLRQ

W\SH 2 7KH FRPSRQHQW W\ SwprHwoprs IR UKW K HV)R &E1H

KHDGHU WLPHVWOR XDPH RI WKH KHDGHU LQ ZKLFK WR SODFH WKH JHQHUDWHG WLPH
SUHVHUYH([LP®YRJ | WKH WLPHVWDPS DOUHDG\ H[LVWV VKRXOG LW EH SUHVHUYHG WU

([DPSOH IRU DJHQW QDPHG D

D VRXUFHV

D FKDQQHON

D VRXUFHV U FKDQQHOV

D VRXUFHV U W\SH

D VRXUFHV U LQWHUFHSWRUYV

D VRXUFHV U LQWHUFHSWRUWLPWVS\H

Host Interceptor

7 K LL\VQ VWIS WFR V MURNRW W @ DIDHG G RHAVKEHR WAWMD ML JHIQWAK Q CRLGDW Q V IBKIRMVDVE WM I kRvw R DF R Q A J X HEIGR Y B CLVH
WKH KRVWQDPH RU ,3 DGGUHVV Rl WKH KRVW EDVHG RQ FRQAJXUDWLRQ

SRSHUW\ 1DPHIDXOWFULSWLRQ

W\SH 2 7KH FRPSRQHQW W\SkrRw@DPH KDV WR EH

SUHVHUYH([LYDMWH I WKH KRVW KHDGHU DOUHDG\ H[LVWV VKRXOG LW EH SUHVHUYHG
XVH,3 WUXH8VH WKH ,3 $GGUHVV LI WUXH HOVH XVH KRVWQDPH
KRVW+HDGHUKRVW7KH KHDGHU NH\ WR EH XVHG

W

([DPSOH IRU DIJHQW QDPHG D

VRXUFHV

FKDQQHOr
VRXUFHV U
VRXUFHV U

LOQWHUFHSWRUV
LOQWHUFHSWRUWER

vAvlviv)

W\SH

Static Interceptor

6WDWLF LQWHUFHSWRU DOORZV XVHU WR DSSHQG D VWDWLF KHDGHU ZLWK VWDWLF YDO?’

7KRX U UHRB/O HP H Q R/IWDRRIQ S H F L P\X Q WKLHSED@HRIQW L P @ V WXH/IRG J K WDR)QO WM\E D W WHH U A B WA R QR @EW D
KHDGHU

SRSHUW\ 1DPHIDXOHWFULSWLRQ

W\SH 2 7KH FRPSRQHQW W\twowrDPH KDV WR EH

SUHVHUYH([LWWXI,J FRQAIJXUHG KHDGHU DOUHDG\ H[LVWV VKRXOG LW EH SUHVHUYHG V
NH\ NH\ 1DPH Rl KHDGHU WKDW VKRXOG EH FUHDWHG

YDOXH YDOXBWDWLF YDOXH WKDW VKRXOG EH FUHDWHG

([DPSOH IRU DJHQW QDPHG D

D VRXUFHV

D FKDQQHON

D VRXUFHV U FKDQQHOV

D VRXUFHV U W\$H

D VRXUFHV U LQWHUFHSWRUV

D VRXUFHV U LQWHUFHSWRUW W DWA\SH
D VRXUFHV U LQWHUFHSWR U® DLW INFHH

D VRXUFHV U LQWHUFHSWRUYV 1L : Br<PG X H

Remove Header Interceptor

7 K LL\VQ VWIS WIBIUL S X QO XWRHY HIQHD GEAUW P R YRLGIRIP D QK H D G,WIUD/Q H P RDWHW D W& F B KBNS GKHHUD GEHDUARI@®U H J X (
H[SUHVVLRQ RU KHDGHUV LQ D OLVW ,lI QRQH Rl WKHVH LV GHAQHG RU LI QR KHDGHU PD

1RWH WKDW LI RQO\ RQH KHDGHU QHHGV WR EH UHPRYHG VSHFLI\LQJ LW E\ QDPH SURYL(



SRSHUW\ 1DBPHDXOHWFULSWLRQ

W\SH 2 7KH FRPSRQHQW W\ !uHPRYHBKHDGHUK DV WR EH
ZLWK1IDPH 2 1DPH RI WKH KHDGHU WR UHPRYH
IURP/LVW 2 /ILVW RI KHDGHUV WR UHPRYH VHSDUIuwPLWSHSDUOWVRK WKH VHSDUDWRU VSHF

I[URP/LVW6HSD PDAMHRM ODU H[SUHVVLRQ XVHG WR VHSDUDWH P 1ure/LWS OHH DOHDWS HYV Q DRFRPWP D (
DQ\ QXPEHU RI ZKLWHVSDFH FKDUDFWHUYV

PDWFKLQJ 2 $00 WKH KHDGHUV ZKLFK QDPHV PDWFK WKLV UHJXODU H[SUHVVLRQ DUl
88, ,QMABRI
7 K IMVQ W H UFHHIRVDR.Y H M 'QD WGH Q W @HYH QY WIBWQ W HUBRISMDIR BB H L D F IDGED IFE ZKLF

UHSUHVHQWYV D ELW YDOXH

&RQVXEHEB),', QWHUWRSMWRVL PYO D, WREG Y HA® S S O L PHKIRQVHIR W Kty HQDW D L Q WB@&H. P S R UMR
DVVE8QVWRYHDW R DAV KHQ WHIE X FH W Z\R KLEMAQY KAHU VONK B HR X URAW KAHR Z7 K LHQ D EVOXHE Y H BXHEQ\S O R FIY\W D
LQVKBFRHU H S O LB QUH RIDQ. Q) B ¥ FHH W ARKIDEH V L J RKIGIKY D L O D BIGDIHM U | R U P IDQ@F3S O L PHIVWHHR® YD L O |

WKIWUHIHRDBM®XWR JH88H UDMFHIDBWGID VXIEY H X% 18 QWDEY O R WYN.@D WWRUHWVOZFE8 O QRREQSOLPBW
NH\

SRSHUW\ 1DRHDXOW FULSWLRQ

W\SH 2 7KH FRPSRQHQW W\!RW DSDFKH | OXPH VLQN VROU PRUSKOLQH 88, ' , QUHUFHSWRU 9%&LOGHU
KHDGHUL1DPIHG 7KH QDPH Rl WKH J)OXPH KHDGHU WR PRGLI\

SUHVHUYH(MLVWHQWKH 88," KHDGHU DOUHDG\ H[LVWV VKRXOG LW EH SUHVHUYHG WUXFE
SUHA[ u 7KH SUHA[ VWULQJ FRQVWDQW WR SUHSHQG WR HDFK JHQHUDWHG 88,"

0 RSKQH, QMA-BRU

7 K LL\VQ VIH IS WD WWAHKERY H QY W MKIDR R U S KFOR.@AH) X 1 DWWIKARHOA @FIK/DR.Y U D Q V | RAIRPFPVD IGRRILVEHH F R U BIRQFHR P D Q |
WRQ R W R H[DPOMKHR U S KFOLD B Ui W D HQ i O W H QWRH U \W B HQH/D GYH.DK J XHJ B U H \EDLVEBHEGBW IVIHW BKRLLAD
DXWR GIQWBHNIWO ( W\SH.$S D F NP Y H WBWHD W H U R B \DHPG\WD KNLVQRGS D F VIQWI AQBHKVHBBR Q VED @ ¥

G\QD RIRX W DQO XPHR SRORUSKOLQH , DINQOKRHIBRPRSO H B H@RJLRAX WVLRXJO WALSSIDRKRI® B O O H FHWILRREDAO W
WHQDQF\

& X U U HIQRAHGDIB H V W UL DF MR RU S KFOR. Q € W H UFPHVSARIRIQ H B B WHK B QRIX WIS B FARRHD K SHYWH TRAL\Q W H ULF@I

LQWH RAKHED 6X WX/ SURFHVYLNRXQHHBKERQVIPRNUQY SURFHVYVRBKKDXPARXUKWB)OXPH QN JWR
ORUSKOLQHG6ROUGLQN

5HTXLUHG SURBROWLHYV DUH LQ

BSRSHUW\
1DPH 'HIDXOWFULSWLRQ

W\SH 2 7KH FRPSRQHQW W\ !RW DSDFKH | OXPH VLQN VROU PRUSKOLQH ORUSKOLQH, QAHUFHSWRU 9L OGHU

PRUSKOL®@H)LOWKH UHODWLYH RU DEVROXWH SDWK RQ WKH ORFDO A H¥ IGPHNHP WR WKH |
Q FRQ PRUSKOLQH FRQ

PRUSKOL@XGO2SWLRQDO QDPH XVHG WR LGHQWLI\ D PRUSKOLQH LI WKHUH DUH PXOWLS!

6DPSOH AXPH FRQI AOH

VRXUFHV DYURG6UF LQWH WPHFRHEMBRU D

VRXUFHVY DYUR6UF LQWHUFHSWRUV PRUSKOLQ HRIUQ WHUDRHKS$IW R X PN\ S/H.

VRXUFHV DYURG6UF LQWHUFHSWRUV PRUSKOLQHLQWH U HMSWIRX PHR WS KIOALQIH RQH
VRXUFHVY DYUR6UF LQWHUFHSWRUV PRUSKOLQHLQWHWRRHESWRQHPRUSKOLQH,G

lvAvlwiv]

6 HIK DG5S HBOHH, QMA-BRU

7 KL\Q W H UFHRBSYWREBHYOWH) DO ED U FK D QI QUAHVE IOBDFER@EDADH J X} BUH VW DRFQW U DERERS VW DWW RDLO|
7KLV LQWHUFHSWRU XVHV WKH VORSODFMHSO OV PREWKKRG-DYD ODWFKHU
SRSHUW\ 1DPHIDXOHWFULSWLRQ

W\SH 2 7KH FRPSRQHQW W\ !VHDUFKBUHSOOFFK DV W R EH
VHDUFK3DWWHUQ 7KH SDWWHUQ WR VHDUFK IRU DQG UHSODFH
UHSODFH6WUBRQJ 7KH UHSODFHPHQW VWULQJ

FKDUVHW 87) 7KH FKDUVHW RI WYXWXHPHEOM ERIGDXOW WR EH 87)

(IDPSOH FRQAJXUDWLRQ

D VRXUFHV DYURG6UF LQWH URHBWRUWY
D VRXUFHV DYUR6UF LQWHUFHSWRUV VHDU K DHBSIODWFHSW CsH

D VRXUFHV DYURG6UF LQWHUFHSWRUV VHDUFK UHSODBH=VHDUEFE®3IDWWHUQ
D VRXUFHV DYUR6UF LQWHUFHSWRUV VHDUFK UHSODFH UHSODFH6WULQJ

$QRWKHU H[DPSOH

D VRXUFHV DYURG6UF LQWH U/FRHSWRUWY
D VRXUFHV DYUR6UF LQWHUFHSWRUV VHDU K DHSIODWFHSW CeH

D VRXUFHV DYURG6UF LQWHUFHSWRUV VHDUFK UHS O/IKFH TWKH. B N FEK3 R XMW B D Q)
D VRXUFHV DYUR6UF LQWHUFHSWRUV VHDUFK UHS O/XFHKXH)SODFHBW H L\Q &



5HH ) LGMIQY , QMA-BRU

7 K LVQ W H UAFG\EHAYBIUD /O H \F B L MG U SVUHIVHETRAD W HID WD W F RLKHHD WD LIPRD A J X B H B[ B U H VAKLARR)XQS S O
UHJXODU H[SUHVVLRQ FDQ EH XVHG WR LOQFOXGH HYHQWV RU H[FOXGH HYHQWYV

SRSHUW\ 1DPHIDXOWFULSWLRQ

W\SH 2 7KH FRPSRQHQW W\!uwHBLomd KDV WR EH

UHJH][ p g 5HIXODU H[SUHVVLRQ IRU PDWFKLQJ DIJDLQVW HYHQWYV
H[FOXGH(YHQWWVHI WUXH UHJH[ GHWHUPLQHY HYHQWYV WR H[FOXGH RWKHUZLVH UHJH]

5HIH ([ WEIRRU, QMA-BRU

7 K LIMQ W H UHF FASUNOAFWPMD WIFKR XXM RV S H F LUAHHIGHO B U H \D\QIRSS H W @D WIRKR X065/ H D GRHQWWHY H Q'O VRS SR
SOXJJDEOH VHULDOL]JHUV IRU IRUPDWWLQJ WKH PDWFK JURXSY EHIRUH DGGLQJ WKHP DV

SRSHUW\ 1DPH '"HIDXOWFULSWLRQ

W\SH 2 7KH FRPSRQHQW W\!uwHBH{WDFrMWRIDY WR EH

WHIH[ 2 5HJXODU H[SUHVVLRQ IRU PDWFKLQJ DJDLQVW HYHQWYV
VHULDOL]JHUV 2 6SDFH VHSDUDWHG OLVW RI VHULDOL]JHUV IRU PDSSLQJ PDWFKHYV

EHORZ )OXPH SURYLGHV EXLOW LQ VXSSRUW IRU WKH IROORZLQ.
RUJ DSDFKH | OXPH LQWHUFHSWRU 5HIH] ( [ WUDFVIRU, QAHUFHSWRU3DVV7 KURXJ K6HULDOL] HU
RUJ DSDFKH | OXPH LQWHUFHSWRU 5HIH] ( [ WUDFWRU, QWHUFHSWRUOL OOL V6 HUL DOL] HU

VHULDOL]JHUV V I WHIBXXOXXWWeipoxovn RUDSDFKH AXPH5LI—Q]\N[—(UWHBW\REU,QWHUFHSWRUSDVV?K
RW DSDFKH | OXPH LQWHUFHSWRU 5HIH] ( [ WUDFWRU, QAHUFHSWRUOLOOLVEHULDOLJHU RU WKH )4&1 RI D F
WKDW LP RUW DSDFKH | OXPH LQAHUFHSWRU 5HIH[ ( [ WUDFVRU, QAHUFHSWRUGHUL DOL] HU

VHULDOLIHDAH V | 2 -

VHULDOL]JHUV 2 6HULD‘(DS_I-]1I-FFUAF SURSHUWLHYV

7 KN H U HREMXH/ AVARD 8V KHD WHWEBRK H D G B EDHQB R U P DRAH/DKE® OK\IG H | DVRORM) Q H MVERS H FALIRHH D Q B BEDHQW KGHH 1 D )
RUJ DSDFKH | OXPH LQWHUFHSWRU 5HIH] ([ WUDFWRU, QAHUFHSWRUBDWW7KURXJKEHULDAL] HU ZL CEGKV H GK LWH U L D/Q P]SAR@\SW KPHD W P VS HF L,
KHD QBHED Q%D V WHYHD OX KIU FDXIMD W [ W U EERW HIME J KRXF DO X XV WRIRJ L . ©@ BJHHUP H Q\@ BAR-H RVQNX I/ \WWR B M O C
TXDOLAHG FODVV QDPH )4&1 WR IRUPDW WKH PDWFKHV LQ DQ\ZD\ \RX OLNH

([P Sl

.l WKH )OXPH HYHQ | RREDU RIDQNVGD WKHHGIROORZLQJ FRQAJXUDWLRQ ZDV XVHG
D VRXUFHV U LQWHUFHSWRUV R?0HJH][

D VRXUFHV U LQWHUFHSWRUV L VHULDOL]JHUV

D VRXUFHV U LQWHUFHSWRUV L VHULDOLR®UYV V QDPH

D VRXUFHV U LQWHUFHSWRUV L VHULDOLW®Y V QDPH

D VRXUFHV U LQWHUFHSWRUV L VHULDOLWHKWWN QDPH

7KH HIWUDFWHG HYHQW ZLOO FRQWDLQ WKH VDPH ERH! WR! WuH!XOORZLQJ KHDGHUV Z1L

([P

I WKH J)OXPH HYHQ VRPH ORI 0L.gf DQG WKH IROORZLQJ FRQAJXUDWLRQ ZDV XVH:
D VRXUFHV U LQWHUFHSWRUVAL" UHQHT

D VRXUFHV U LQWHUFHSWRUV L VHULDOL]HUV

D VRXUFHV U LQWHUFHSWRUV L VHULDOLRHUD ¥DWAEH

D VRXUFHV U LQWHUFHSWRUV L VHULDOLWHBYWW QDP H

D VRXUFHV U LQWHUFHSWRUV L VHULDOL]JHUW 00 SDON-WHRR

WKH H[ WUDFWHG HYHQW ZLOO FRQWDLQ WKH VDPH wWPHMWDPS ! IROORZLQJ KHDGHUYV Z
) OP H3URSHWH/

SRSHUW\ 1DPH '"HIDXOWVFULSWLRQ

AXPH FDOOHG IURP VHUYLFH,I| WKLY SURSHUW\ LV VSHFLAHG WKHQ WKH )OXPH DJHQW ZL(
AOH LV QRW IRXQG DW WKH H[SHFWHG ORFDWLRQ 2WKHWZLV
H[LVW DW WKH H[SHFWHG ORFDWLRQ 1R SURSHUW\ YDOXH L®
"AXPH FDOOHG IURP VHUYLFH LV HQRXJK

3URSHW AXP HFDBGIRP VHYIFH

) O X FSHH U L R CBLRF@M@BI U V HE B MR BK D QWMMES H F IERHDA 0 $1) O X DH HQRVID®W ER Q A J X UIDRWLHRHR Q A OLHH L WIX®H
H[LVWOEHR OIGRMIGAK WWRHID GI [LVWO@PR G L A FG BWIDF® D QV HQF KDHDW MP WD S R O OHGD PR BR Y LIAOGRR W
FKDQVWMRGLARBWPKH®) O XPH HERRMDQ R Q H [ A\DMKR@HW Z\R K LIQD S S H QH @V KOH HERMDQ R Q H[FRWA QR U
W KAH WWAHRV K W @OH HERMAK DIYFFR/U GLW BALKK PH FDOOH G SURRFS N BNSHLL FE S MUK W &@H HLVB B Q WS RXEGR. Q2 D W
W R/HD HSH U 2RI HUV H F R QIGWSHU R S H) RVWAWK W @H HICPVP H G LW WUHIPL Q R2W HAMK H @V KOH HRRVDQ R Q H[IFRWQAQk
DQG WKLV LV QRW WKH AUVW WLPH WKH AOH LV SROOHG WKHQ WKH DJHQW PDNHV QR FR

/R - $SSHE

$SSHOQRYN MY HQBAX PBIJHDW YR X SFHD LXMDY KD &S H @ G MUD YWHKAK PH Q L \GRO DV VISIAWRH QJ VGN
5HTXLUHG SURBROWLHV DUH LQ



SRSHUW\ 1DPH 'HIDXOWFULSWLRQ

+RVWQDPH 2 7KH KRVWQDPH RQ ZKLFK D UHPRWH )OXPH DJHQW LV UXQQLQJ ZLW
3RUW 2 7KH SRUW DW ZKLFK WKWH JYHPR W R X)WHH HVDOHQWHQLQJ

8QVDIHORGH IDOVHI WUXH WKH DSSHQGHU ZLOO QRW WKURZ H[FHSWLRQV RQ IDLOXU
$YURS5HAHFWLRQ(QOEBSBYVEHY®Y¥ R SHAHFWLRQ WR VHULDOL]H /RJ M HYHQWV 'R QRW XVH ZKF
$YURG6FKHPD8UO 2 $ 85/ IURP ZKLFURWVKAKSEHPD FDQ EH UHWULHYHG

6DPSOH ORJ M SURSHUWLHV AOH

ORJ M DSSHQGHU I@XBHDSDFKH IOXPH FOLHQWY ORJ MDSSHQGHU /RJ M$SSHQGHU
ORJ M DSSHQGHU IOXPH +RNWRDPH FRP

ORJ M DSSHQGHU IOXPH 3RUW

ORJ M DSSHQGHU IOXPH 8QWDUKGR G H

ORJ M ORJJHU RUJ H[DPSOH 0{&®@®DVWXPH

%\ GHIDXOW HDFK HYHQW LV F wewiey WRG BARXY DMQUUWRH ER F DIOMR\RXW LI VSHFLAHG

0 WKHYHQWDQLQVWDIRQ RW DSDFKH DYUR JHQHULF * HQHULF5HFRUG ~ RUW DSDFKH DYUR VSHFLILF 6SHFLILFSHFRUG R ULI WKIBURSH
$YURSH OHFW.RQ( QECHG LV VwixH WKRHQ WKH HYHQW ZLOO EN WHLWOOIODWIGRXOVLQJ $

6 H UL D 6 YJHHDYIHAL WL K$ YV UNRF K HIPWDQ H | A ARI\GWR RS3U D FWR B R YRAGHK HEPSD | U RPK L FAKKVHF K HPMBRHU H W UE WAYKH
GRZQVWUHDP VLQN W\SL$YUReFKHPDBUOKLW QWY ONFLAHG WKHQ WKH VFKHPD ZLOO EH LQFOXC

6DPSOH ORJ M SURSHUWLHMWROMH BRRAUMIMIGRYR XVH $

ORJ M DSSHQGHU I@XBHDSDFKH IOXPH FOLHQWY ORJ MDSSHQGHU /RJ M$SSHQGHU
ORJ M DSSHQGHU IOXPH +RNWRQDPH FRP

ORJ M DSSHQGHU IOXPH 3RUW

ORJ M DSSHQGHU IOXPH $YUR5HIOHFWIURKQI(QDEOHG

ORJ M DSSHQGHU IOXPH $YURG6KEGHPDRAWE@®HQRGH SDWK WR VFKHPD DYVF

ORJ M ORJJHU RUJ H[DPSOH 0({&®DVWXPH

/ RBGYODHQ) / R - $ SSHGU

$SSHQRY MY H@\BU LR WX P B J HDN WR X BFFHO L HOMY KD §'S H @ G MAUD WHKAK PH Q ILQGKRIODVVISIAWMRH QJ °
MDKLD/SSHY®SSRURME URBIGD Q G/FR HIRIH U | R UPHIRE GO D Q ML@QVRS S RIURQVA J X E/DENSRLL P H/RRY KT
GRZQ DJHQWV DUH UHPRYHG WHPSRUDULO\ IURPRWIGH VHW RI KRVWYV SHTXLUHG SURSHUW

SRSHUW\ 1DPH '"HIDXOW 'HVFULSWLRQ

+RVWYV 2 $ VSDFH VHSDUDWHG OLVW RI KRVWYBRERXDWHZ KLIVFR L)OW PR Q]

6HOHFWRU 5281'B52%,6HOHFWLRQ PHFKDQLVP O0XVW EH HLWKHU 5281'B52%,1 5%
LOQKHULWY IURP /RDG%DODQFLQJ6HOHFWRU

OD[%DHRNRI 2 $ ORQJ YDOXH UHSUHVHQWLQJ WKH PD[LPXP DPRXQW RI WL
EDFNRURP D QRGH WKDW KDV IDLOHG WR FRQVXPH DQ HYHC

8QVDIHORGH IDOVH , | WUXH WKH DSSHQGHU ZLOO QRW WKURZ H[FHSWLRQV RC

$YURS5HAHFWLRQ(QDEOWB 8VHY$R 5SHAHFWLRQ WR VHULDOL]H /RJ M HYHQWYV

$YURG6FKHPD8UO 2 $ 85/ IURP ZKLFURWKRAKHPD FDQ EH UHWULHYHG

6DPSOH ORJ M SURSHUWLHV AOH FRQAJXUHG XVLQJ GHIDXOWYV

ORJ M DSSHQGHU RXW DSDFKH IOXPH FOLHQWY ORJ MDSSHQGHU /RDG%DODQFLQJ/RJ M$SSHQGHU
ORJ M DSSHQGHU RXW GRNMWOVKRV W ORFDOKRVW

ORJ M ORJJHU RUJ HI[DPSOH 0{&®@®DVWXPH

6DPSOH ORJ M SURSHUWLHY AOH FRQAJXUHG XVLQJ 5%$1'20 ORDG EDODQFLQJ

ORJ M DSSHQGHU RXWDSDFKH IOXPH FOLHQWY ORJ MDSSHQGHU /RDG%DODQFLQJ/RJ M$SSHQGHU
ORJ M DSSHQGHU RXW GRNMWKRVW ORFDOKRVW
ORJ M DSSHQGHU RXW 6HCGHFWRU

ORJ M ORJJHU RUJ H[DPSOH 0({&®DVWXPH

6DPSOH ORJ M SURSHUWLHY AOH FRQAJXUHG XVLQJ EDFNRI

ORJ M DSSHQGHU RXWDSDFKH IOXPH FOLHQWY ORJ MDSSHQGHU /RDG%DODQFLQJ/RJ M$SSHQGHU
ORJ M DSSHQGHU RXW GRNVNMWWKRVW ORFDOKRVW ORFDOKRVW

ORJ M DSSHQGHU RXW 6HCHEWRDY%,1

ORJ M DSSHQGHU RXW OD[%DFNRII



ORJ M ORJJHU RUJ H[DPSOH 0{&0D VY

6 HRXUW

7KH')6 VL QN6 DVHIMN UV RX TR Y VDG W Bl W DWLHDEY X S S, RIUW HIDRWVK H Q W0 F D' BMREDEIR U U H V S/RIG GLER!
FRQAJXULQJ WKH .HUEHURV UHODWHG RSWLRQV

)OXMH HOMVD & KH Q WRREHWHE H& FDVDV L Q 3O HQ RAKS K @& €K V HEGG LH U I Q WS R QN HIKQDANW NLHUHE BEXW Y H Q WK H

SULQPIQSHIOWB D A J KRIEKEW R X T K Y L\@N) 6 VL G DV HQK' G W D HQVK R E G\GUHD PRIW K H WZEHR IS R @ HEEMR
VWDUW

0 RARUQY

ORQLWRQQRARN WRARQANIU R J U&KD/QB BKYD S SYHHAR\ W )Y HWIXEFHR P S R QHBWRMWWWFRK/B; SODWIRHB/QIUY
7KHVH PHWULFV FDQ EH TXHULHG XVLQJ -FRQVROH

-0 ; 5HRWY
-0; 5SHSRUWLQJ FDQ EH HQDEOHG E\ VSHEBRIDE HO;YEDBRPHW WUYWDIUQY BNEKOHH N&V LQJ AXPH HQ'

HI[SRWUBB2876 p 'FRP VXQ PDQDJHPHQW MP[UHPRWH 'FRP VXQ PDQDJHPHQW MP[UHPRW
'FRP VXQ PDQDJHPHQW MP[UHPRWH DXWKHQWLFDWH IDOVH 'FRP VXQ PDQDJHPHQW MF

127( 7KH VDPSOH DERYH GRVIBDHVHW&SHDVEWWEBM W RFY RUDFOH FRP MDYDVH GRFV WH

* DRIADS HSRWY

)O X FHDQOV R SW K WY WIRP\Q J OR BD Q J O LH W D QFRG H 8 RIWWRD\D J MA X P B J HROXEW W D DJIWAKKEVLX/S S RKJY
) O X FOH) HIQDW B/ W D BV B G VLL@Y B R O O RZMD QD P B W\WUWEHLFR S HIUUMLAKER | oxPH PROWRLLQ D QIEDBH/ S H FEIL AW KALK P H
HQVK

SRSHUW\ 1DPH 'HIDXOWFULSWLRQ

W\SH 2 7KH FRPSRQHQW W\SipgwaadPH KDV WR EH

KRVWYV 2 &RPPD VHSDU krvwdPH SRW\RW *DIQJOLD VHUYHUV

SROO)UHTXHQF\ 7LPH LQ VHFRQGYV EHWZHHQ FRQVHFXWLYH UHSRUWLQJ WR *DQJC
LV*DQJOLD IDOVHDQJOLD VHUYHU YHUVLRQ LV %\ GHIDXOW )OXPH VHQGV LQ *DC(

:H FDQ VWDUW )OXPH ZLWK *DQJOLD VXSSRUW DV IROORZV

ELQ IOXPH QJ DJHQW FRQI ILOH H[DPSOH FRQI QDPH D 'ITOXPH PRQLWRULQJ W\SH JDQJOLD 'IOXPH PRC

-621 5HSRWY

)OX FIDROVREMHW UDF6/2 1R UPTRWQDEB SR URBL2QIRIPDWX KHR \DVNE HUR ®ER Q A I XIRE@XH-RHH S RUW WY Q|
WKH IROORZLQJ -621 IRUPDW

+HUH LV DQ H[DPSOH

A

SRSHUW\ 1DPH 'HIDXOWFULSWLRQ
W\SH 2 7KH FRPSRQHQW W\skweQDPH KDV WR EH
SRUW 7KH SRUW WR VWDUW WKH VHUYHU RQ

:H FDQ VWDUW )OXPH ZLWK -621 5HSRUWLQJ VXSSRUW DV IROORZV

ELQ IOXPH QJ DIJHQW FRQI ILOH H[DPSOH FRQI QDPH D 'IOXPH PRQLWRULQJ W\SH KWWS 'ITOXPH PRQLWRI



OHW WILIACKED YD L OMEAOMS KRVWQDPH! ZHEED Wel XF/WARRIR. & R QFHDADM % R W D IWVFHVQ W LIRWY KB Q DU H F W
DERYH

&XVRP 5 HERWY

,2MWVSRVYV VERDHS RUW UL RW KHY W HER ¥ U L WALIQU YW WEB RW KBHH SR UMM Q H SR LA IDEVIVW R P S O H FAHKIHYW H U
RUJ DSDFKH | OXPH LQMWWUXPHQWDW.RQ ORQLVWRUGHUYLFH 6X F B F O CRDVR HX V HWGKMD PZD \W KD QJOL D B KW HIBW HS W LYTXHRK D O R W®E
SODWIRUP PEHDQ VHUYHU WR SROO WKH PEWRRQV WRW IPGIN +7735HsRMLQ1 UF BI QDIPHBE@H/ HIG D@ MY G B |

ELQ IOXPH QJ DJHQW FRQI ILOH H[DPSOH FRQI QDPH D 'IOXPH PRQLWRULQJ W\SH FRP H[DPSOH UHSRU\
SRSHUW\ 1DPH '"HIDXOWFULSWLRQ
W\SH 2 7KH FRPSRQHQW W\SH QDPH KDV WR EH )4&1

5 HERMWY P HUEVIURP PXAVRP FRP SRHOV

$Q\FXVWARKAPP AR P S R QWKQRW Q& HWR W | RW DSDFKH | OXPH LQWUXPHADWLRQ ORQLWRUHGERXQWHU URXS FDV Y K HF O DARX QMK BQR Y L
J H WRAHILKI R @DV RIW KoHH W UWE SR \6HW KCHR & O REB R QLR U H G & R X @ WSHHIBOURBVS/ W UZ KERCRNHHWY D UFHVS R E MABK L
FODVV $VWKIQREODVY RQO\ VXSSRUWY H[SRVLQJ PHWULFV DV ORQJ YDOXHYV

SXEOLFODVW&LQN&RX QM[MH QGRQLWRUHG &R X Q W.HSCUIHRPHEQ W V
6LON&RXQWHUV%HDQ

SULYDWWDWLFQDBWUL @R817(5B&211(&7,21B&5($7 ("
VLQN FRQQHFWLRQ FUHDWLRQ FRXQW

SULYDWWDWLFQDBWUL @R817(5B&211(&7,21B&/26("
VLQN FRQQHFWLRQ FORVHG FRXQW

SULYDWWDWLFQDBWUL@R817(5B&211(&7,21B)$,/('
VLQN FRQQHFWLRQ IDLOHG FRXQW

SULYDWWDWLFRQD®WUL@R817(5B%$7&+B(037<
VLQN EDWFK HPSW\

SULYDWWDWLFQD@BWUL @R817(5B%$7&+B81'(5)/2:
VLON EDWFK XQGHUIORZ

SULYDWWDWLFQDBWUL @R817(5B%$7&+B&203/(7(
VLQN EDWFK FRPSOHWH

SULYDWWDWLFRQD®WUL@R817(5B(9(17B'5%$,1B$77(037
VLQN HYHQW GUDLQ DWWHPSW

SULYDWWDWLFQDBWUL@R817(5B(9(17B'5%$,1B68&&(66
VLON HYHQW GUDLQ VXFHVV

SULYDWWDWLFQDBWULQ@$775,%87 (6"
&2817(5B&211(&7,21B&5&RB(L7(5B&211(&7,21B&/26("
&2817(5B&211(&7,21B)$&2B17(5B%$7&+B(037<
&2817(5B%$7&+B81'(592B:17(5B%$7&+B&203/(7(
&2817(5B(9(17B'5%$,1B$7740817(5B(9(17B'5$,1B68&& (66

SXEOL6L QN &R X QBNMHILL QD P HA
VXSHOURQLWRUHG&RXQWHNSH®,RXSQDPH$775,%87(6

#2YHUULGH
SXEOLFRQJHWE&RQQHFWLRQ&UHDWHG&RXQW
UHWXUBW.2817(5B&211(&7,21B&5($7 ("

SXEOLFRQUQFUHPHQW&RQQHFWLRQ&UMDWHG&RXQW
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7KH WRROV FDQ EH UXQ DV IROORZV
ELQ IOXPH QJ WRRO FRQI FRQI )&,17(*5,7<722/ O GDWDGLU

ZKHUH GDWDGLU LV WKH FRPPD VHSDUDWHG OLVW Rl GDWD GLUHFWRU\ WR EH YHULAHG
JROORZLQJ DUH WKH RSWLRQV DYDLODEOH
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K KHOS 'LVSOD\V KHOS
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RUDSDFKH AXPH &KDQQHO PHPRU\ RUDSDFKH AXPH FKDQQHO OHPRU\&KDQQF
RUDSDFKH AXPH &KDQQHO MGEF RUDSDFKH AXPH FKDQQHO MGEF -GEF&KD
RUDSDFKH AXPH &KDQQHO AOH RUDSDFKH AXPH FKDQQHO AOH )LOH&KDQ
RUDSDFKH AXPH &KDQQHO 2 RUDSDFKH AXPH FKDQQHO 3VHXGR7[QOHP
RUDSDFKH AXPH &KDQQHO 2 RUH[DPSOH 0\&KDQQHO

RUDSDFKH AXPH 6RXUFH DYUR RUDSDFKH AXPHURBRXBHHs

RUDSDFKH AXPH 6RXUFH QHWFDW RUDSDFKH AXPH VRXUFH 1HWFDW6RXUFH
RUDSDFKH AXPH 6RXUFH VHT RUDSDFKH AXPH VRXUFH 6HTXHQFH*HQHU
RUDSDFKH AXPH 6RXUFH H[HF RUDSDFKH AXPH VRXUFH ([HF6RXUFH
RUDSDFKH AXPH 6RXUFH VI\VORJWFS RUDSDFKH AXPH VRSGEXUGWORJI7
RUDSDFKH AXPH 6RXUFH PXOWLSRUWBMWWSIRRKHFEXPH VRXUFH OXOWLSRUWGB\VO
RUDSDFKH AXPH 6RXUFH VI\VORJXGS RUDSDFKH AXPH VRXUFH 6\WVORJ8'36RXUFI

RUDSDFKH AXPH 6RXUFH VSRROGLU RUDSDFKH AXPH VRXUFH 6SRRO'LUHFWRU
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DSDFKH AXPH 6RXUFH KWW S RUDSDFKH AXPH VRXUFH KWWS +7736RXU
DSDFKH AXPH 6RXUFH WKULIW RUDSDFKH AXPH VRXUFH 7KULIW6RXUFH
DSDFKH AXPH 6RXUFH MPV RUDSDFKH AXPH VRXUFH MPV -066RXUFH
DSDFKH AXPH 6RXUFH 2 RUDSDFKH AXPH VRX$®MHR MIDEARRXENFH
DSDFKH AXPH 6RXUFH 2 RUDSDFKH AXPH VRXURHLWWNUH.JVF HIFOXE F -
DSDFKH AXPH 6RXUFH 2 RUH[DPSOH 0\6RXUFH

DSDFKH AXPH 6LQN QX000 RUDSDFKH AXPH VLQN 1XOO6LQN

DSDFKH AXPH 6LQN ORJJHU RUDSDFKH AXPH VLQN /RJJHUBLQN
DSDFKH AXPH 6LQN DYUR RUDSDFKH AXPWHRYLQN $

DSDFKH AXPH 6LQN KGIV RUDSDFKH AXPH VLQN KGIV +')6(YHQWG6LQ
DSDFKH AXPH 6LQN KEDVH RUDSDFKH AXPH VLQN KEDVH +%DVH6LQN
DSDFKH AXPH 6LQN DV\QFKEDVHRUDSDFKH AXPH VLQN KEDVH $V\QF+%DVF
DSDFKH AXPH 6LQN HODVWLFVHRWMXSDFKH AXPH VLQN HODVWLFVHDUFK (¢
DSDFKH AXPH 6LQN AOHBUROO RUDSDFKH AXPH VLQN 5RO0OLQJ)LOHG6LQN
DSDFKH AXPH 6LQN LUF RUDSDFKH AXPH VLQN LUF ,5&6LQN
DSDFKH AXPH 6LQN WKULIW RUDSDFKH AXPH VLQN 7KULIWG6LQN
DSDFKH AXPH 6LQN 2 RUH[DPSOH 0\6LQN

DSDFKH AXPH &KDQQHO6HOHFWRUHSOLFDWL®UDSDFKH AXPH FKDQQHO 5HSOLFDWLQJé

DSDFKH AXPH &KDQQHOB6HOHFWRBXOWLSOH[LRUWDSDFKH

AXPH FKDQQHO OXOWLSOH[LQJ

DSDFKH AXPH &KDQQHOG6HOHFWRY RUH[DPSOH 0\&KDQQHOB6HOHFWRU

DSDFKH AXPH 6LQN3URFHVVRU GHIDXOW RUDSDFKH
DSDFKH AXPH 6LQN3URFHVVRU IDLORYHU RUDSDFKH
DSDFKH AXPH 6LQN3URFHVVRU ORDGBEDODRBB®SDFKH

DSDFKH AXPH 6LQN3URFHVVRU 2 -

DSDFKH AXPH, DQWHI E FHIS SWVRRIU WLPHVWDPSRUDSDFKH
DSDFKH AXPH, DQWHI E HIS SWRRIU KRVW RUDSDFKH
DSDFKH AXPH, DQWHI E HIS SWRRIU VWDWLF RUDSDFKH
DSDFKH AXPH, DQWHK B HIS SWVRRIU UHJH[BAOWHRL DSDFKH
DSDFKH AXPH, DQWHK B HIS SWVRRIU UHJH[BH[WUBRBWRBDFKH
DSDFKH AXPH FKDQQHO AOH HQFMFHNVR®D HH\RU BSIDGK Y

AXPH VLQN 'HIDXOWG6LQN3URF}
AXPH VLQN )DLORYHUBLQN3UR
AXPH VLQN /RDG%DODQFLQJ6L

AXPHILMHNTFPSWRBHUFHSWRU
AXPH+HRMWWHQWHHSMWRBWRU % XLC
A X P H 6IVODVWWHLLFE B SWIRBHSWRU %>
AXPHSHQWRHUBMWSWRQJ, QWHUFH
AXPHSHIJWHUBMWSWRQJ, QWHUFH
HBXPAGHKDQQHO AOH HQFU\SWL

DSDFKH AXPH FKDQQHO AOH HQFYU\SWLRQ .H\RURYDBSOWHWNLID\GHBRYLGHU

DSDFKH AXPH FKDQQHO AOH HQFDHWWMRD RSKV|IBHEBDIRH. BAMPH FKDQQHO AOH HQFU\SWL
DSDFKH AXPH FKDQQHO AOH HQFYU\SWLRQ &LRWHIBBPBOHGHELSKHU3URYLGHU

DSDFKH AXPH VHULDOL]DWLRQ (YWIQW6H UL D ORJHIS DA D AMBH V H UH DA LY]HDGWL RIQU% R G LTH
DSDFKH AXPH VHULDOL]DWLRQ (YIHYQWREHHYHDORPHILS DKM D AXMBH V H U L D OY. PIRWYHR QW) ©RKP IH §
DSDFKH AXPH VHULDOL]DWLRQ (YHQWG6HULDORPHJ DFPSIOHGEHNYYHQWBEHULDOL]HU % XLOGH!

$ ODV&RQMHURY/

7KHVH FRQYHQWLRQV IRU DOLDV QDPHV DUH XVHG LQ WKH FRPSRQHQW VSHFLAF H[DPSOF
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