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7DEOH RI &RQWHQWYV

$QJXODU-6 7THVW GULYHQ 'HYHORSPHQW
&UHGLWYV
S$ERXW WKH $XWKRU
$ERXW WKH 5HYLHZHUV
Z2ZZ 3DENW3XE FRP
6XSSRUW ILOHV H%RRNV GLVFRXQW RIIHUV DC
'K\ VXEVFULEH"
JUHH DEFHVV IRU 3DFNW DFFRXQW KROGHUYV
3UHIDFH
'KDW WKLV ERRN FRYHUYV
‘KR WKLV ERRN LV IRU
&RQYHQWLRQV
S5HDGHU IHHGEDFN
&XVWRPHU VXSSRUW
'RZQORDGLQJ WKH H[DPSOH FRGH
(UUDWD
3LUDF\
AXHVWLRQV
QWURGXFWLRQ WR 7HVW GULYHQ 'HYHORSPHQ\
$Q RYHUYLHZ RI 7"
)XQGDPHQWDOV RI 7"
OHDVXULQJ VXFFHVV
%UHDNLQJ GRZQ WKH VWHSYV
OHDVXUH WZLFH FXW RQFH

'LYLQJ LQ
BHWWLQJ XS WKH WHVW
&UHDWLQJ D GHYHORSPHQW WR GR OLVW
7ZHVW ILUVW
ODNLQJ LW UXQ




ODNLQJ LW EHWWHU
/HVWLQJ WHFKQLTXHV
[HVWLQJ ZLWK D IUDPHZRUN
/HVWLQJ GRXEOHYV ZLWK -DVPLQH VSLHV
6WXEELQJ D UHWXUQ YDOXH
/HVWLQJ DUIJXPHQWYV
SHIDFWRULQJ
NWXLOGLQJ ZILWK D EXLOGHU
6HOIl WHVW TXHVWLRQV
6XPPDU\
/KH .DUPD :D\

DYDB6FULSW WHVWLQJ WRROV
_.DUPD
3URWUDFWRU
DYD6FULSW WHVWLQJ IUDPHZRUNYV
-DVPLQH
6HOHQLXP
ORFKD
%LUWK RI .DUPD
7KH .DUPD GLIITHUHQFH
_,PSRUWDQFH RI FRPELQLQJ .DUPD ZLWK $QJXO
_.QVWDOOLQJ .DUPD
.QVWDOODWLRQ SUHUHTXLVLWHYV
&RQILIXULQJ .DUPD
&XVWRPL]LQJ .DUPDPV FRQILIJIXUDWLRQ
&RQILUPLQJ .DUPDbPV LQVWDOODWLRQ DQG F
&RPPRQ LOQVWDOODWLRQ FRQILJXUDWLRQ LV
7ZHVWLQJ ZLWK .DUPD
&RQILUPLQJ WKH .DUPD LQVWDOODWLRQ
8VLQJ .DUPD ZLWK $QJXODU-6
*HWWLQJ $QJXODU-6




Y% RZHU
%YRZHU LQVWDOODWLRQ
,QVWDOOLQJ $QJXODU-6
,QVWDOOLQJ $QJXODU PRFNV
QLWLDOL]LQJ .DUPD
/HVWLQJ ZLWK $QJIJXODU-6 DQG .DUPD
$ GHYHORSPHQW WR GR OLVW
/HVWLQJ D OLVW RI LWHPV
/HVW ILUVW
$VVHPEOH $FW DQG $VVHUW $pV
ODNH LW UXQ
ODNH LW EHWWHU
$GGLQJI D IXQFWLRQ WR WKH FRQWUROOHU
/HVW ILUVW
$VVHPEOH $FW DQG $VVHUW $pV
ODNH LW UXQ
ODNH LW EHWWHU
6HOl WHVW TXHVWLRQV
6XPPDU\
(QG WR HQG 7HVWLQJ ZLWK 3URWUDFWRU

$Q RYHUYLHZ RI 3URWUDFWRU
2ULJLQV RI SBURWUDFWRU
(QG RI OLIH
/KH ELUWK RI 3URWUDFWRU
[LIH ZLWKRXW 3URWUDFWRU
SURWUDFWRU LQVWDOODWLRQ
QVWDOODWLRQ SUHUHTXLVLWHYV
QVWDOOLQJ SURWUDFWRU
QVWDOOLQJ :HE'ULYHU IRU &KURPH
EXVWRPLILQJ FRQILIXUDWLRQ
&RQILUPLQJ LOQVWDOODWLRQ DQG FRQILJXULC




&RPPRQ LQVWDOODWLRQ FRQILIXUDWLRQ LV
+HOOR BURWUDFWRU
/' HQG WR HQG
/[KH SUH VHWXS
/[KH VHWXS
/HVW ILUVW
QVWDOOLQJ WKH WHVW ZHE VHUYHU
&ROQILIXULQJ SURWUDFWRU
*HWWLQJ GRZQ WR EXVLQHVYV
6SHFLILFDWLRQ
/(KH GHYHORSPHQW WR GR OLVW
/HVW ILUVW
SVVHPEOH $FW $VVHUW $pV
SXQOQLQJ WKH WHVW
ODNH LW UXQ
ODNH LW EHWWHU
&OHDQLQJ XS WKH JDSV
$V\QF PDJLF
[IRDGLQJ D SDJH EHIRUH WHVW H[HFXWLRQ
SVVHUWILRQ RQ HOHPHQWY WKDW JHW ORDGH#
/(' ZLWK 3SURWUDFWRU
6HOIl WHVW TXHVWLRQV
6XPPDU\

/KH)LUVW 6WHS
3UHSDULQJ WKH DSSOLFDWLRQPYV VSHFLILFDWLF
6HWWLQJ XS WKH SURMHFW
6HWWLQJ XS WKH GLUHFWRU\
6HWWLQJ XS SBURWUDFWRU
6HWWLQJ XS .DUPD
6HWWLQJ XS KWWS VHUYHU
/RS GRZQ RU ERWWRP XS DSSURDEFK




/HVWLQJ D FRQWUROOHU

$ VIPSOH FRQWUROOHU WHVW VHWXS
QLWLDOL]JLQJ WKH VFRSH
%ULQJ RQ WKH FRPPHQWYV

7ZHVW ILUVW
$VVHPEOH
SFW
SVVHUW
ODNH LW UXQ
$GGLQJ WKH PRGXOH
$GGLQJ WKH LQSXW
&RQWUROOHU
ODNH LW SDVV
ODNH LW EHWWHU

PSOHPHQWLQJ WKH 6XEPLW EXWWRQ
&RQILIXULQJ .DUPD
/HVW ILUVW
$VVHPEOH

$FW

$VVHUW

ODNH LW UXQ

ODNH LW EHWWHU

%DEN XS WKH WHVW FKDLQ

LOAQG WKH LQSXW
2Q0/DUGY DQG XSZDUGV

/HVW ILUVW

$VVHPEOH

$FW

$VVHUW
ODNH LW UXQ

JLILQJ WKH XQLW WHVWYV




ODNH LW EHWWHU
&RXSOLQJ Rl WKH WHVW
6HOI WHVW TXHVWLRQYV
6XPPDU\
JOLS )ORS
)XQGDPHQWDOV
3URWUDFWRU ORFDWRUYV
866 ORFDWRUYV
%XWWRQ DQG OLQN ORFDWRUYV
$QJXODU ORFDWRUYV
85/ ORFDWLRQ UHIHUHQFHYV
&UHDWLQJ D QHZ SURMHFW
6HWWLQJ XS KHDGOHVYV EURZVHU WHVWLQJ IR
3UHFRQILJXUDWLRQ
&RQILIXUDWLRQ
:DON WKURXJK Rl $QJXODU URXWHYV
BHWWLQJ XS $QIJXODU-6 URXWHYV
'HILQLQJ GLUHFWLRQV
&RQILIXULQJ QIJ5RXWH
'HILQLQJ WKH URXWH FRQWUROOHUYV
'HILQLQJ WKH URXWH YLHZV
$VVHPEOLQJ WKH IOLS IORS WHVW
ODNLQJ WKH YLHZV IOLS
$VVHUWLQJ D IOLS
ODNLQJ IOLS IORS UXQ
ODNLQJ IOLS IORS EHWWHU
6HDUFKLQJ WKH 7'" ZD\
'HFLGLQJ RQ WKH DSSURDFK
:DON WKURXJK RI VHDUFK TXHU\
7KH VHDUFK TXHU\ WHVW
7KH VHDUFK TXHU\ +70/ SDJH




/[KH VHDUFK DSSOLFDWLRQ
6KRZ PH VRPH UHVXOWYV
&UHDWLQJ WKH VHDUFK UHVXOW URXWHYV
/HVWLQJ WKH VHDUFK UHVXOWYV
$VVHPEOLQJ WKH VHDUFK UHVXOW WHVW
6HOHFWLQJ D VHDUFK UHVXOW
&RQILUPLQJ D VHDUFK UHVXOW
ODNLQJ WKH VHDUFK UHVXOW WHVW UXQ
&UHDWLQJ D ORFDWLRQ DZDUH WHVW
ODNLQJ WKH VHDUFK UHVXOW EHWWHU
&RQILUPLQJ WKH URXWH '
6HWWLQJ XS WKH URXWH ," XQLW WHVW
&RQILUPLQJ WKH '
ODNLQJ WKH URXWH SDUDPHWHUPY WHVW L
6HOIl WHVW TXHVWLRQV
6XPPDU\
/HOOLQJ WKH :RUOG

YHIRUH WKH SOXQJH
.DUPD FRQILIXUDWLRQ
JLOH ZDWFKLQJ
8VLQJ D ERWWRP XS DSSURDEFK
B6HUYLFHYV
SXEOLVKLQJ DQG VXEVFULELQJ PHVVDJHYV
(PLWWLQJ
/HVWLQJ HPLW
/HVWLQJ EURDGFDVW
/HVWLQJ EURDGFDVW
SXEOLVKLQJ DQG VXEVFULELQJ U WKH JRRG D¢
/KH JRRG
&RPPXQLEDWLQJ WKURXJK HYHQWYV
SHGXFLQJ FRXSOLQJ




+DUQHVVLQJ WKH SRZHU RI HYHQWYV

7KH SODQ
SHEUDQGLQJ
6HHLQJ UHFHQWO\ YLHZHG LWHPV
ZHVW ILUVW
$VVHPEOLQJ 6HDUFK&RQWUROOHU
6HOHFWLQJ D SURGXFW
([SHEWLQJ HYHQWV WR EH SXEOLVKHG
ODNLQJ WKH VHDUFK FRQWUROOHU UXQ
SHEFHQWO\ YLHZHG XQLW WHVW
ZHVW ILUVW
$VVHPEOLQJ 5HFHQWO\9LHZHG&RQWUROOH
,QYRNLQJ D UHFHQWO\ YLHZHG LWHP
&RQILUPLQJ 5HFHQWO\9LHZHG&RQWUROOHL
ODNLQJ 5HFHQWO\9LHZHG&RQWUROOHU UXQ
(QG WR HQG WHVWLQJ
ZHVW ILUVW
$VVHPEOLQJ WKH UHFHQWO\ YLHZHG HQG
6HOHFWLQJ D VHDUFK UHVXOW
&RQILUPLQJ UHFHQWO\ YLHZHG LWHPYV
ODNLQJ WKH UHFHQWO\9LHZHG,WHPV WHVW
ODNLQJ UHFHQWO\ YLHZHG LWHPV EHWWHU
&UHDWLQJ D SURGXFW FDUW
3XEOLVKHU WHVW ILUVW
$VVHPEOLQJ VHDUFK'HWDLO&RQWUROOHU
. QYRNLQJ WKH VDYLQJ RI D SURGXFW
&RQILUPLQJ WKH VDYH HYHQW
ODNLQJ WKH VDYH3URGXFW WHVW SDVV
7HVW IRU WKH VXEVFULEHU ILUVW
$VVHPEOLQJ WKH SURGXFW FDUW WHVW
.QYRNLQJ D VDYHG FDUW HYHQW




&RQILUPLQJ WKH VDYHG FDUW
ODNLQJ WKH FDUW FRQWUROOHU WHVW UXQ
(QG WR HQG WHVWLQJ
$VVHPEOLQJ WKH FDUWPV HQG WR HQG WH"
,.QYRNLQJ D VDYH WR FDUW DFWLRQ
&RQILUPLQJ SURGXFWYV KDYH EHHQ VDYHG
ODNLQJ WKH FDUWPY HQG WR HQG WHVW SDV
6HOI WHVW TXHVWLRQV
6XPPDU\
*LYH OH 6RPH 'DWD

5(67 U WKH ODQJXDJH RI WKH :HE
*HWWLQJ VWDUWHG ZLWK 5(67
7HVWLQJ DVI\QFKURQRXV FDOOV
&UHDWLQJ DV\QFKURQRXV FDOOV LQ .DUPD
&UHDWLQJ DV\QFKURQRXV FDOOV LQ 3URWUDF
ODNLQJ 5(67 UHTXHVWV XVLQJ $QJXODU-6
7THVWLQJ ZLWK $QIJXODU-6 5(67
7HVWLQJ WKH SURGXFW VHUYLFH
7HVWLQJ KWWS ZLWK .DUPD
OREFNLQJ UHTXHVWV ZLWK 3URWUDFWRU
'LVSOD\LQJ SURGXFWV ZLWK 5(67
8QLW WHVWLQJ SURGXFW UHTXHVWYV
EHWWLQJ XS WKH SURMHFEW
_.DUPD FRQILIXUDWLRQ
8VLQJ DQ $3, EXLOGHU SDWWHUQ
7KH SURGXFW GDWD VHUYLFH
7KH SURGXFW GDWD FRQWUROOHU
$VVHPEOLQJ WKH SURGXFW FRQWUROOHU Wt
*HWWLQJ SURGXFWV
$VVHUWLQJ SURGXFW GDWD UHVXOWV
ODNLQJ WKH SURGXFW GDWD WHVWV UXQ




/HVWLQJ PLGGOH WR HQG
/HVW ILUVW
S$VVHPEOLQJ WKH SURGXFW WHVW
*HWWLQJ SURGXFWYV
([SHEWLQJ SURGXFW GDWD UHVXOWYV
ODNLQJ WKH SURGXFW GDWD UXQ
7HVWLQJ HQG WR HQG
*HWWLQJ WKH SURGXFW GDWD
6HOI WHVW TXHVWLRQV
6XPPDU\
$ OWHJIJUDWLQJ 6HOHQLXP 6HUYHU ZLWK 3URWUL
,LQVWDOODWLRQ
SURWUDFWRU FRQILIJXUDWLRQ
5XQQLQJ 6HOHQLXP
/[HW LW UXQ
/HVW ILUVW
$VVHPEOH
$VVHUW
ODNH LW UXQ
6XPPDU\
% $XWRPDWLQJ .DUPD 8QLW 7HVWLQJ RQ &RPPLW
LW+ XE
/HVW VHWXS
/HVW VFULSWYV
6HWWLQJ WKH KRRN
EGUHDWLQJ WKH KRRN
$GGLQRJ D 7UDYLYVY FRQILIJXUDWLRQ ILOH
SHIHUHQFHYV
& $QVZHUYV
&KDSWHU LLOWURGXEFWLRQ WR 7HVW GULYHQ 'F
&KDSWHU 7KH .DUPD :D\




&KDSWHU  (QG WR HQG 7HVWLQJ ZLWK 3URWUD
&KDSWHU  7KH )LUVW 6WHS

&KDSWHU  )OLS )ORS

&KDSWHU 7HOOLQJ WKH :RUOG

&KDSWHU  *LYH OH 6RPH 'DWD
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&RS\ULJKW j SDFNW 3XEOLVKLQJ

$00 ULJKWVY UHVHUYHG 1R SDUW RI WKLV ERRN F
RU WUDQVPLWWHG LQ DQ\ IRUP RU E\ DQ\ PHDQV
SXEOLVKHU H[FHSW LQ WKH FDVH RI EULHI TXRW

(YHU\ HITRUW KDV EHHQ PDGH LQ WKH SUHSDUDW|
LQIRUPDWLRQ SUHVHQWHG +RZHYHU WKH LQIRU
ZDUUDQW\ HLWKHU H[SUHVV RU LPSOLHG 1HLWK
GHDOHUVY DQG GLVWULEXWRUV ZLOO EH KHOG OLd
GLUHFWO\ RU LQGLUHFWO\ E\ WKLV ERRN

3DFNW 3XEOLVKLQJ KDV HQGHDYRUHG WR SURYLC
FRPSDQLHY DQG SURGXFWV PHQWLRQHG LQ WKLYV
+RZHYHU 3DFNW 3XEOLVKLQJ FDQQRW JXDUDQWH

JLUVW SXEOLVKHG -DQXDU\
SURGXFWLRQ UHIHUHQFH
3XEOLVKHG E\ 3DFNW 3XEOLVKLQJ /WG
/ILYHU\ 3O0DFH
ILYHU\ 6WUHHW
LUPLQJKDP % 3% 8.
,6%1
ZZZ SDENWSXE FRP
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&S&UHGLWYV

$XWKRU

7LP &KDSOLQ

SHYLHZHUV

0G =LDXO +DT

1LYH -D\DVHNDU

7LP 3HL

$QGL 6PLWK
&RPPLVVLRQLQJ (GLWRU
3UDPLOD %DODQ
$FTXLVLWLRQ (GLWRU
5HVKPD 5DPDQ

&RQWHQW 'HYHORSPHQW (GLWRU
ODQDVL 3DQGLUH
7HFKQLFDO (GLWRU
ODGKXQLNLWD 6XQLO &KLQGDUNDU
&RS\ (GLWRUV

*ODGVRQ ORQWHLUR
$GLWKL 6KHWW\

6WXWL 6ULYDVWDYD
3URMHFW &RRUGLQDWRU
/JHHQD 3XUNDLW
3URRIUHDGHUV

6LPUDQ %KRJDO

ODULD *RXOG

$PHHVKD *UHHQ

3DX0O +LQGOH

' QGH[HU

+HPDQJLQL %DUL
3URGXFWLRQ &RRUGLQDWRU



$SDUQD %KDJDW
&RYHU RUN
$SDUQD %KDJDW



SERXW WKH $XWKRU

7LP &KD®QYBY DQG EUHDWKHY VRIWZDUH VROXWI
ZRUNV ZLWK )RUWXQH HQWHUSULVH DSSOLFDW
FRQWULEXWLQJ WR DQG GLVWULEXWLQJ RSHQ VR
ZD\V WR LQFUHDVH KLV NQRZOHGJH RI WHFKQROF
GHYHORSLQJ VRIWZDUH DQG KDV EHHQ KRRNHG R
VSHDNHU ZKR KDV H[WHQVLYH H[SHULHQFH LQ GH
KDV D ZLGH EDFNJURXQG RI -DYD6FULSW & -DYI
OHDGLQJ FRGH TXDOLW\ DQG WHVWLQJ WKURXJKF
6WDWH 8QLYHUVLW\ &KLFR KH KDV JRQH RQ WR

, ZRXOG OLNH WR WKDQN P\ ZLIH 3LHUUD IRU DO
ZRXOG DOVR OLNH WR WKDQN P\ IDPLO\ IRU WKHL
\RX EDEH



SERXW WKH 5HYLHZHUYV

0G =LDXAMWDITVHQLRU VRIWZDUH HQJLQHHU IURP
ZRUNLQJ ZLWK WKH R'HVN FRUH SODWIRUP GHYHC
VLQFH +H OLNHV WR ZRUN PRVWO\ RQ WKH IU
-DYD6FULSW LV KLV SDVVLRQ DQG KH OLNHV WR F
MTXHULWUMHMNKH ZHE FRPPXQLW\

0G =LDXO VWDUWHG KLV FDUHHU LQ DV D VRK
81,&() ORFDOO\ DQG LQWHUQDWLRQDOO\ ZKHUH I
FXUUHQWO\ SXUVXLQJ D PDVWHUDPY GHJUHH LQ FF
SQLYHUVLW\ 'KDND %DQJODGHVK

, ZRXOG OLNH WR WKDQN P\ ZLIH 5LFKL DQG P\ C

1LYH -D\DVW®DWHG SURJUDPPLQJ LQ KLJK VFKRR
ZRQ DW D +DFNDWKRQ IRU EXLOGLQJ D PREL
LOQWHUQHG DW )DFHERRN DQG /LQNHG,Q DQG ZLC
SQLYHUVLW\ ZLWK D GHJUHH LQ FRPSXWHU VFLHC
DOZD\V LQWHUHVWHG LQ EXLOGLQJ JDPH FKDQJL(
EXLOGLQJ ZHE DQG PRELOH DSSOLFDWLRQV XVLQ

, PG OLNH WR WKDQN WKH SHRSOH DW 3DFNW 3XE!
KHOS LQ SURGXFLQJ WKLV ERRN

7LP 3LM D FRPSXWHU VFLHQFH DQG EXVLQHVV DG
8QLYHUVLW\ RI :DWHUORR 2QWDULR +H KDV JDL(
SDVW SURMHFWY DQG LOQWHUQVKLSYV LQFOXGLQJ
GHYHORSPHQW 7LPPV FXUUHQW WHFKQLFDO LQW
XVLQJ PRGHUQ ZHE WHFKQRORJLHV VSHFLILFEDOC

, PG OLNH WR WKDQN P\ SDUHQWY IRU WKHLU FRQ
JUHDW DGYLFH DORQJ WKH ZD\

$QGL 6PDWELVPLWY D VHQLRU DUFKLWHFW ZKR VSH
LGHDV DQG LQQRYDWLRQ DJHQF\ $.4$%

$QGL KDV RYHU \HDUV Rl H[SHULHQFH EXLOGLQ
VXFK DV 1LNH 8ELVRIW 6DLQVEXU\V %DUFOD\V
QXPEHU RI RSHQ VRXUFH SOXJLQV DQG VLWHYV VX
KWWS 72727 DQGLVPLWK FRP JWDXXBW6HHVBWRJYVRIYW
'‘HYHORSHKWWBOVGHYWRROVHFUHWY FRP

$QGL PDLQWDLQV D EORJ IRFXVHGNVRLE | URLPNMHMGEL
, ZRXOG OLNH WR WKDQN P\ ZLIH $P\ IRU DOO KF
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6XSSRUW ILOHV H»RRNYV
PRUH

JRU VXSSRUW ILOHV DQG GRZQORDGXZZHD®™IFWN WG XV

'LG \RX NQRZ WKDW 3DFNW RIIHUV H%RRN YHUVLF
H3XE ILOHVY DYDLODEOH" <RX FDQ X34 BDE&N W3R B/d
D SULQW ERRN FXVWRPHU \RX DUH HQWLWOHG W
XV DMUYLFH#SDENWSXRUEURPRUH GHWDLOV

$WZZ 3DENW3XR¥XRPQ DOVR UHDG D FROOHFWLRC
IRU D UDQJH RI IUHH QHZVOHWWHUYV DQG UHFHLY
DQG H%RRNV

[@ PACKT! i£°

KWWSV 727Z SDENWSXE FRP ERRNV VXEVFULSWL

'R \RX QHHG LQVWDQW VROXWLRQV WR \RXU ,7 TX
ERRN OLEUDU\ +HUH \RX FDQ VHDUFK DFFHVV L
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K\ VXEVFULEH"

e )XOO\ VHDUFKDEOH DFURVV HYHU\ ERRN SXEOL
e 8RS\ DQG SDVWH SULQW DQG ERRNPDUN FRQ\
e 2Q GHPDQG DQG DFFHVVLEOH YLD D ZHE EURZ\



JUHH DFFHVV IRU 3DFNW DFFR

, I \RX KDYH DQ DFFRZXDANIDIFWN K 3DE MWEPDQVXVH WKL
SDFNW/LE WRGD\ DQG YLHZ HQWLUHO\ IUHH ERR
LPPHGLDWH DFFHVYV
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SUHIDFH

/KH ERRN ZLOO SURYLGH WKH UHDGHU ZLWK D FR
7'" DSSURDFK IRU $QJXODU-6 ,W ZLOO SURYLGH
UHLQIRUFH 7'" EHVW SUDFWLFHV 7KH ERRN ZLOO
WR HQG WHVWLQJ ZLWK BURWUDFWRU W ZLOO Q
XQGHUVWDQGLQJ WKH UHDVRQ WKH\ ZHUH EXLOW
ZLOO EH IRFXV RQ ZKHQ ZKHUH DQG KRZ WR XVF
SULQFLSOHV RI WKH 7' OLIH F\FOH WHVW H[HFX



KDW WKLV ERRN FRYHUY)

7KLY ERRN LV EDVLFDOO\ VSOLW LQWR WZR SDURX
DQG KRz .DUPD DQG 3URWUDFWRU ILW LQWR WKH
DSSOLFDWLRQ $V ZH SURFHHG \RXPOO JHW D VW
.DUPD DQG 3URWUDFWRU (DFK RI WKH FKDSWHUYV
KRZ WR WHVW VHYHUDO GLIIHUHQW $QJXODU-6 FF

&KDSWBWURGXFWLRQ WR 7HVIW QUL Y BQ UHRGXFR\AF
7" DQG WHVWLQJ WHFKQLTXHYV

&KDSWHW .DUPDHPORUHY WKH RULJLQV RI .DUPD
IRU DQ\ $QJXODU-6 SURMHFW

&E&KDSWRG WR HQG 7THVWLQI QWW R GXIRHVUW KW RAL P ¢
HQG WR HQG WHVWLQJ WRRO EXLOW VSHFLILFDOC(

& KDSWHKW )LUVW BRWHHBW WKH 7' MRXUQH\ DQG VKF
LQ DFWLRQ

&KDSWBUS YMRSDQGY WR LQFOXGH WHVWLQJ IRU
ORFDWLRQ UHIHUHQFHV &66 DQG +70/ HOHPHQW
OHDUQHG LQ WKH SUHYLRXV FKDSWHU

EKDSWHOOLQJ WEGHYRWQOQWR FRPPXQLFDWLQJ DF
VHUYLFHY DQG EURDGFDVWLQJ

&KDSWHYH OH 6RPKLIWD LQWR KRZ WR DSSO\ VH)
SUHYLRXVO\ DQG HIWHQG WKHP WR SXOO GDWD °

$SSHQG,IVWHIUDWLQJ 6HOHQLXP &B0OWNUWKWRKX 3K
FRQILIXULQJ 3BURWUDFWRU WR XVH D VWDQGDORC(

$SSHQGEXWRPDWLQJ .DUPD 8QLWFRY\HW VQK RZQWER |
D SODWIRUP IRU FRQWLQXRXV LOWHJUDWLRQ DQ



KR WKLV ERRN LV IRU

/KLV ERRN LV IRU WKH GHYHORSHU ZKR ZDQWV W
WDNH WKH SOXQJH LQWR $QJXODU-6 GHYHORSPH(
H[SHULHQFH ZLWK $QJXODU-6 DQG KDV ZDONHG W
XQGHUVWDQG WKH ZLGHU FRQWH[W RI ZKHQ ZK\
SUDFWLFHVY WR FUHDWH TXDOLW\ FOHDQ FRGH KD
WKH UHDGHU KDV EDVLF XQGHUVWDQGLQJ RI +70/



&ROYHQWLRQV

,Q WKLV ERRN \RX ZLOO ILQG D QXPEHU RI VW\OF
NLQGV RI LQIRUPDWLRQ +HUH DUH VRPH H[DPSO}
PHDQLQJ

&RGH ZRUGV LQ WH[W GDWDEDVH WDEOH QDPHV

SDWKQDPHV GXPP\ 85/V XVHU LQSXW DQG 7ZLW)
ZHE SDJH D ®GOoERPEGIRMRMRUVWHVWLQJ a

$ EORFN RI FRGH LV VHW DV IROORZV

'2&7<3( KWPO!
KWPO!
KHDG!

WLWOH! WLWOH!
KHDG!
ERG\!

VFULSW VUF FDOFXODWRU MV ! VFULSW!
ERG\!
KWPO!

$Q\ FRPPDQG OLQH LQSXW RU RXWSXW LV ZULWW

QRGH FDOFXODWRU MV

1HZ WHD@R® SRUWDQWUHARVIGR/ZQ LQ EROG :RUGV W
PHQXVY RU GLDORJ ER[HV IRU HIDPSOH DSSHDU WEk
UXQ E\ KDYLQJ WR PDQXDOO\ ODXQFK D EURZVHU
WIKHITUHBWXWWRQ a

1RWH
:DUQLQJV RU LPSRUWDQW QRWHV DSSHDU LQ D E}

/LS
/7LSV DQG WULFNYVY DSSHDU OLNH WKLV



SHDGHU IHHGEDFN

JHHGEDFN IURP RXU UHDGHUV LV DOZD\V ZHOFRPI
ERRNUZKDW \RX OLNHG RU GLVOLNHG 5HDGHU IH
GHYHORS WLWOHV WKDW \RX ZLOO UHDOO\ JHW W

7R VHQG XV JHQHUDO |HHHED BINN#Y b PNSVEXBHERBPDR IDQ
ERRNPV WLWOH LQ WKH VXEMHFW RI \RXU PHVVDJ

,/ WKHUH LV D WRSLF WKDW \RX KDYH H[SHUWLVH
FRQWULEXWLQJ WR D ERRAZZA/VSBIFRIXME BKX W R R UD XX\
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EXVWRPHU VXSSRUW

1RZ WKDW \RX DUH WKH SURXG RZQHU RI D 3DFNVW
\RX WR JHW WKH PRVW IURP \RXU SXUFKDVH



'RZQORDGLQJ WKH H[DPSOH FI

<RX FDQ GRZQORDG WKH H[DPSOH KRGMSILAQHAY SUWDF
IRU DOO WKH 3DFNW 3XEOLVKLQJ ERRNV \RX KDYt
HOVHZKHUH \RWW®Q AAXNSWFENW IXEGFBRJIVXSIFRUV
PDLOHG GLUHFWO\ WR \RX
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(UUDWD

$OWKRXJK ZH KDYH WDNHQ HYHU\ FDUH WR HQVXI
KDSSHQ ,I \RX ILQG D PLVWDNH LQ RQH RI RXU EI
FRGHUZH ZRXOG EH JUDWHIXO LI \RX FRXOG UHSF
UHDGHUV IURP IUXVWUDWLRQ DQG KHOS XV LPSU|
DQ\ HUUDWD SOHDVH WKMSRSW Z2\EK S EN W BWXIEWARR
VHOHFWLQJ \RXU E RPN DBXE P NV)RIRFOQL QWK HD QG HQ
GHWDLOV RI \RXU HUUDWD 2QFH \RXU HUUDW G D!
WKH HUUDWD ZLOO EH XSORDGHG WR RXU ZHEVLV
(UUDWD VHFWLRQ Rl WKDW WLWOH

7R YLHZ WKH SUHYLRXVO\ VXEPLWWHG HUUDWD J
KWWSV 777 SDENWSXE FRPDERRNQWR Q WHKHNMQ DR

VHDUFK ILHOG 7KH UHTXLUHG L QIRWPWHFIWVRICR QL O
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SLUDF\

SLUDF\ RI FRS\ULJKW PDWHULDO RQ WKH ,QWHUQ|
3DFNW ZH WDNH WKH SURWHFWLRQ RI RXU FRS\U
DFURVY DQ\ LOOHJDO FRSLHV RI RXU ZRUNV LQ C
WKH ORFDWLRQ DGGUHVYVY RU ZHEVLWH QDPH LPPI

SOHDVH FREWDEWKNYSDMWWSXEWHKP D OLQN WR WKH
PDWHULDO

‘H DSSUHFLDWH \RXU KHOS LQ SURWHFWLQJ RXU
FRQWHQW
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4 XHVWLRQV

<RX FDQ FRQWB¥VW ROW#BWFNWEXE\RKPDUH KDYLQJ D
DVSHFW RI WKH ERRN DQG ZH ZLOO GR RXU EHVW
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&KDSWHU L, QWURGXFWL
"HYHORSPHQW

$QJXODU-6 LV DW WKH IRUHIURQW RI FOLHQMWRLE
LQFOXGHY DQ DFFRPSDQ\LQJ WHVW DQG HYHQW
SDFNDJH 7KH $QJXODU WHDP LV IRFXVHG RQ PDN
GHYHORSPHQW

7KLV FKDSWHU LOQWURGXFHV \RX WR WKH IXQGDP|
$QJXODU-6 LOQOFOXGLQJ

e $Q RYHUWHVYWIGULYHQ GHYHORSPHQW
e 7KH 7'"" OLIH F\FOH WHVW ILUVW PDNH LW UXQ
e &4RPPRQ WHVWLQJ WHFKQLTXHYV



$Q RYHUYLHZ RI 7"

7' LV QRW XVHG RQO\ WR GHYHORS VRIWZDUH 7K
PDQ\ LQGXVWULHYV 7KLV VHFWLRQ ZLOO H[SORUH
DSSOLHG E\ D WDLORU



)XQGDPHQWDOV RI 7"

.QRZ ZKDW WR FRGH EHIRUH \RX FRGH 7KLV PD\ \
7" JLYHV \RX 7' EHJLQV E\ GHILQLQJ H[SHFWDWL
H[SHFWDWLRQV DQG ILQDOO\ IRUFHV \RX WR UHI
PHW

+HUH DUH D FRXSOH RI FOHDU EHQHILWYV RI XVLQ

e .QRZLQJ EHIRUH$RWHFRGSHURYLGHY D FOHDU YL
RUGHU WR EH VXFFHVVIXO B6HWWLQJ XS WHVW
KDYH EHHQ GHILQHG LQ WHVWV

e 8RQILGHQFH LQ HHIDFWRULQJ LQYROYHV PRYL!
SURMHFW 7HVWV SURWHFW WKH FRUH ORJLF I
EHKDYHV LQGHSHQGHQWO\ RI WKH FRGH VWUX

e RFXPHQWDOWVYWY GHILQH H[SHFWDWLRQV WKDYV
PHHW 7KH H[SHFWDWLRQ DFWV DV D FRQWUDF
RU FDQ EH XVHG 7KLV PDNHV WKH FRGH UHDG



OHDVXULQJ VXFFHVYV

7' LV QRW MXVW D VRIWZDUH GHYHORSPHQW 3UJHD
E\ RWKHU FUDIWVPHQ DV ZHOO 2QH RI WKHVGGAW
SUHFLVH PHDVXUHPHQWY DQG FDUHIXO SODQQLQ

YUHDNLQJ GRZQ WKH VWHSYV

+HUH DUH WKH KLJK OHYHO VWHSVY D WDLORU WD
HVW ILUVW

o "HWHUPLQLQJ WKH PHDVXUHPHQWY IRU WKH
o +DYLQJ WKH FXVWRPHU GHWHUPLQH WKH VW
o OHDVXULQJ WKH FXVWRPHUPV DUPV VKRXO(

ODNLQJ WKH FXWYV

OHDVXULQJ WKH IDEULF DQG FXW

6HOHFWLQJ WKH IDEULF EDVHG RQ WKH GHYV
OHDVXULQJ WKH IDEULF EDVHG RQ WKH FXV\
&EXWWLQJ WKH IDEULF EDVHG RQ WKH PHDVX

SHIDFWRULQJ

o &RPSDULQJ WKH UHVXOWLQJ SURGXFW WR W
FKDQJHYV

o &RPSDULQJ WKH FXW DQG ORRN WR WKH FX\

o ODNLQJ DGMXVWPHQWY WR PHHW WKH GHVL

SHSHDWLQJ

o THVW ITHWMUPLQLQJ WKH PHDVXUHPHQWYV IR
o ODNLQJ WKHHBXWNVLQJ WKH IDEULF DQG PDNI
o SDHIDFWRNLQJ FKDQJHV EDVHG RQ WKH UHYL

O O O o

7KH SUHFHGLQJ VWHSY DUH DQ H[DPSOH RI D 7' I
EHIRUH WKH WDLORU FDQ VWDUW FXWWLQJ X8V WLk
GLGQPW XVH D WHVW GULYHQ DSSURDFK DQG GLC
EH ULGLFXORXV LI WKH WDLORU VWDUWHG FXWWI

$V D GHYHORSHU GR \RX aFXW EHIRUH PHDVXULQ
PHDVXULQJ WDSH" +RZ ZRXOG \RX IHHO DERXW D

OHDVXUH WZLFH FXW RQFH

7KH WDLORU DOZD\V VWDUWYV ZLWK PHDYV XUH PX\Q\
EHIRUH PHDVXULQJ" :KDW ZRXOG KDSSHQ LI WKH
WLPH ZRXOG JR LQWR WKH WDLORULQJ" OHDVXUH

6RIWZDUH GHYHORSHUV FDQ FKRRVH IURP DQ HQ(



VWDUWLQJ GHYHORSLQJ 2QH FRPPRQ DSSURDFK
DSSURDFK PD\ KHOS LQ GHILQLQJ ZKDW QHHGV W
IRU KRZ WR PHHW D VSHFLILFDWLRQ WKH DFWXD
FRPSOHWHO\ GLIIHUHQW WKDQ WKH VSHFLIINHD WW
DQG PDNH LW EHWWHU HYHU\ VWDJH RI WKH SUF
VSHFLILFDWLRQ 7KLQN DERXW KRZ D WDLORU FR
WKURXJKRXW WKH SURFHVYV

7'" HPERGLHV D WHVW ILUVW PHWKRGRORJ\ 7"WI
FOHDU JRDO DQG ZULWH FRGH WKDW ZLOO GLUHF
SURIHVVLRQDO DQG IROORZ WKH SUDFWLFHV WKL



'LYLQJ LQ

W LV WLPH WR GLYH LQWR VRPH DFWXDO FRGH
WKH PXOWLSOLFDWLRQ IXQFWLRQDOLW\ W RWHMH VW (
PDNH LW UXQ DQG PDNH LW EHWWHU

6HWWLQJ XS WKH WHVW

7KH LQLWLDO FDOFXODOFRODWRDLQRY DL VL DGIL AMO.OOH {3
IROORZV

YDU FDOFXODWRU ~°

7KH WHVW ZLOO EH UXQ WKURXJK D ZHE EURZVHU
DQG LRB&KRAXWDWRW RWHVW LW 6DWHVWKxt$ ZHUEKRS RaXH
WHVW RSHQ D BWHR W Y>») HDUOKH BRIBK Q V. W W HV v BXGH H R K

'2&7<3( KWPO!
KWPO!
KHDG!

WLWOH! WLWOH!
KHDG!
ERG\!

VFULSW VUF FDOFXODWRU MV ! VFULSW!
ERG\!
KWPO!

1RZ WKDW WKH SURMHFW LV VHW XS WKH QH[W V

&S&UHDWLQJ D GHYHORSPHQW WR GR

$ GHYHORSPHQW WR GR OLVW KHOSV RUJDQL]H Dt
ZULWH GRZQ LGHDV GXULQJ WKH GHYHORSPHQW

+HUH LV WKH LQLWLDO VWHS IRU FUHDWLQJ D GH
e $GG PXOWLSOLFDWLRQ IXQFWLRQDOLW\

/KH SUHFHGLQJ OLVW GHVFULEHYVY ZKDW QHHGV W
KRZ WR YHULI\ PXOWLSOLFDWLRQ

/HVW ILUVW

$OWKRXIK \RX FDQ ZULWH WKH PXOWLSOLFDWLRC(
RI 7'" LV VHW LQ SODFH LW ZLOO EH MXVW D¥XHr X|
IRU WKH ILUVW WHVW

2SHRQOFXODWRU MV
&UHDWH D QHZ IXQFWLRQ WR WHVW PXOWLSO)

IXQFWLRQ PXOWLSOH7HVW A~
THVW



YDU UHVXOW FDOFXODWRU PXOWLSO\

$VVHUW 5HVXOW LV H[SHFWHG
LI UHVXOW A
FRQVROH ORJ 7HVW 3DVVHG

HOVHA
FRQVROH ORJ 7HVW )DLOHG

TKH WHVMWADGINY PWLRQ ZKLFK VWLOO QHHGV W
UHVXOWY DUH DV HI[SHFWHG E\ GLVSOD\LQJ D SD\
ORRNLQJ DW WKH XVH RI WKH PHWKRG DQG H[SOL
\RX WR GHILQH WKH LQWHUIDFH WKURXJK D XVH F
VFRSH RI WKH IXQFWLRQ EHLQJ GHYHORSHG

7TKH QH[W VWHS LQ WKH 7' OLIH F\FOH ZLOO EH IF

ODNLQJ LW UXQ

7KLY VWHS LV DERXW PDNLQJ WKH WHVW UXQ MX
PHDVXUHPHQWY ZHUH WDNHQ GXULQJ WKH WHVW
LW WKH PHDVXUHPHQWY +HUH DUH WKH VWHSV

2SHQ WKH EWRYZWikd ZHUKKY P O
2SHQ WKH -DYD6&R DY\EOBIERZORSH U

/KH WHVW WKURZVY DQ HUURU DV VKRZQ LQ WKH
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7KH HUURU WKURZQ LV H[SHFWHG DV WKH F D ON X
FUHDWHD® AHOBWRU PXOWLSO\

,Q 7" WKH IRFXV LV RQ DGGLQJ WKH VPDOOHVW |
WR DFWXDOO\ LPSOHPHQW WKH PXOWLSOLFDWLR(
RQFH D SDVVLQJ WHVW H[LVWV LW VKRXOG DOZD
ORJLF LW LV HDVLHU WR UXQ D SDVVLQJ WR®W D

:KDW LV WKH VPDOOHVW FKDQJH WKDW FDQ EH PI
HISHFWHG YWW®&KHWVRHIVW VKRXOG SDVV BXDWKIXQKYV
LW ZLOO FRQILUP WKH DSSOLFDWLRQ ZLULQJ ,Q
IXWXUH FKDQJHV ZLOO EH HDV\ DV \RX KDYH WR \

1RZ DGEBXOWNKHKHIKQFWLRQ DQG KDYH LW UHWXUQ Wk



YDU FDOFXODWRU A
PXOWLSO\ IXQFWLRQ A
UHWXUQ

,Q WKH EURZVHU WKH -DYD6FULSW FRQVROH UHU
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Test Passed calculator.js:11

<HV 7KH WHVW SDVVHG 7LPH WR FURVV RXW WKt}
e $GG PXOWLSOLFDWLRQ IXQFWLRQDOLW\

1RZ WKDW WKHUH LV D SDVVLQJ WHVW WKH QH[W
PXOWLSIKAQFWLRQ

ODNLQJ LW EHWWHU

7KH UHIDFWRULQJ VWHS QHHUWWHW WD O M R FRROMWWE &\H
IXQFWLRQ 7KH UHTXLUHG ORJLF LV DV IROORZV

YDU FDOFXODWRU ~
PXOWLSO\ IXQFWLRQ DPRXQW DPRXQW ~
UHWXUQ DPRXQW DPRXQW

SHUXQ WKH WHVWY DQG FRQILUP WAl WY 8104 Q¥ FS\OL\R\
FRPSOHWH +HUH LV WKH IXOO0O FRGH IRU WKH FDC

YDU FDOFXODWRU A
PXOWLSO\ IXQFWLRQ DPRXQW DPRXQW ~
UHWXUQ DPRXQW DPRXQW

YDU PXOWLSOH7HVW IXQFWLRQ 7~
YDU UHVXOW FDOFXODWRU PXOWLSO\

LI UHVXOW A
FRQVROH ORJ 7HVW 3DVVHG

HOVHA
FRQVROH ORJ 7HVW )DLOHG



PXOWLSOH7HVW



/HVWLQJ WHFKQLTXHYV

, W LV LPSRUWDQW WR XQGHUVWDQG VRPH IXQGDI
VHFWLRQ ZLOO ZDON \RX WKURXJK D FRXSOH RI H
WKLV ERRN 7KLV LQFOXGHYV

e T HVWLQJ GRXEOHV ZLWK -DVPLQH VSLHV
e SHIDFWRULQJ
e %XLOGLQJ SDWWHUQV

,Q DGGLWLRQ KHUH DUH DGGLWLRQDO WHUPV WK

e )XQFWLRQ XQ/&HY WNHHWKH IXQFWLRQ EHLQJ WH
XQGHU WHVW REMHFW XQGHU WHVW DQG VR F

e 7KH $PV $UUDQJH S$FWLDQW HVWHEWQLTXH X
GHVFULEHG EX%W®SO [BNH FRP DUWLFOHV 7BH U
ZLOO EH GLVFXXNKBHSWHKWWPKE D OD\
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/HVWLQJ ZLWK D IUDPHZRUN

$OWKRXJIJK D VLPSOH ZHE SDJH FDQ EH XVHG WR ¥
LYV PXFK HDVLHU WR XVH D WHVWLQJ IUDPHZRUN

VWUXFWXUHV WR WHVW 7KLV LQFOXGHV D EWDIOA
FUHDWH DVVHUWLRQV H[SHFWDWLRQV WKH DELO
-DVPLQH DV WKH WHVW IUDPHZRUN -DVPLQHWLWVVD
KLIJIKO\ FRPSDWLEOH ZLWK WHVVWK®E WEKE ODUP®
ZLOO WDNH D PRUH LQ GHSWK ORRN DW -DVPLQH



/HVWLQJ GRXEOHV ZLWK -DVP

$ WHVW GRXEOH LV DQ REMHFW WKDW DFWV DQG
WKH IROORZLQJ REMHFW WKDW QHHGV WR EH WH'

YDU REMHFW8QGHU7HVW 2
VRPH)XQFWLRQ IXQFWLRQ ~°

8VLQJ D WHVW GRXEOH \RX FDQ GRPW)KH QPG W KE
+HUH LV DQ H[DPSOH

YDU REMHFW8QGHU7HVW A
VRPH)XQFWLRQ IXQFWLRQ ~°

MDVPLQH VS\2Q REMHFW8QGHU7HVW VRPH)XQFWLRQ

REMHFW8QGHU7HVW VRPH)XQFWLRQ
REMHFW8QGHU7HVW VRPH)XQFWLRQ

FRQVROH ORJ REMHFW8QGHU7HVW VRPH)XQFWLRQ FRXQW

7KH SUHFHGLQJ FRGH FUHDWHVY D MHH WM HGRSXEIOHH !
GRXEOH LV WKHQ XVHG WR G N RPH URIEQHRW ¥ HF QOO |
“DVPLQH WHVW GRXEOH RIIHUV WKH IROORZLQJ It

e 7KH FRXQW RI FDOOV RQ D IXQFWLRQ
e 7KH DELOLW\ WR VSHFLI\ D UHWXUQ YDOXH VW
e 7KH DELOLW\ WR SDVV D FDOO WR WKH XQGHU(

7TKURXJKRXW WKLV ERRN \RX ZLOO JDLQ IXUWKHL

6WXEELQJ D UHWXUQ YDOXH

/KH JUHDW WKLQJ DERXW XVLQJ D WHVW GRXEOH
KDYH WR EH FDOOHG :LWK D WHVW GRXEOH \RX
IRU D JLYHQ WHVW +HUH LV DQ H[DPSOH IXQFWLF

YDU REMHFW8QGHU7HVW A
VRPH)XQFWLRQ IXQFWLRQ ~ UHWXUQ VWXE PH

/KH SUHFHGEROVNMHREMIRHRUWBYWD | XQ@FWXRQVVWRRDW QF
VWXEEHG +HUH LV KRZ \RX FDQ VWXE WKH UHWXI

MDVPLQH VS\2Q REMHFW8QGHU7HVW VRPH)XQFWLRQ
DQG
UHWXUQ9DOXH VWXEEHG YDOXH

1RZ ZKRHQPHFWS8QGHU7HVW VRHWNXEBMMRHKEG G YZAXHO EH L
+HUH LV KRZ WKH SUHFHGLQJ VWXEERG/RODIGCRE FLC

YDU REMHFW8QGHU7HVW A



VRPH)XQFWLRQ IXQFWLRQ ~ UHWXUQ VWXE PH

EHIRUH WKH UHWXUQ YDOXH LV VWXEEHG
&RQVROH ORJ REMHFW8QGHU7HVW VRPH)XQFWLRQ
GLVSOD\V VWXE PH

MDVPLQH VS\2Q REMHFW8QGHU7HVW VRPH)XQFWLRQ
DQG
UHWXUQ9DOXH VWXEEHG YDOXH

$IWHU WKH UHWXUQ YDOXH LV VWXEEHG
&RQVROH ORJ REMHFW8QGHU7HVW VRPH)XQFWLRQ
GLVSOD\V VWXEEHG YDOXH

/HVWLQJ DUJXPHQWYV

$ WHVW GRXEOH SURYLGHVY LQVLIJKWY LQWR KRZ |
HIDPSOH D WHVW PLJKW ZDQW WR DVVHUW ZKDW
QXPEHU RI WLPHV D PHWKRG ZDV FDOOHG +HUH I

YDU REMHFW8QGHU7HVW

_VRPH)XQFWLRQ IXQFWLRQ DUJ DUJ *

+HUH DUH WKH VWHSV WR WHVW WKH DUJXPHQWYV
&UHDWH D VS\ VR WKDW WKH DUJXPHQWY FDO
MDVPLQH VS\2Q REMHFW8QGHU7HVW VRPH)XQFWLRQ
TKHQ WR DFFHVV WKH DUJXPHQWY GR WKH IR

*HW WKH DUJXPHQWYV IRU WKH ILUVW FDQR@ERI WKH IXQFW
YDU FDOO$UJV REMHFW8QGHU7HVW VRPHM®BEWLRQ FDOO

FRQVROH ORJ FDOOS$UJV
GLVSOD\V > SDUDP SDUDP @

+HUH LV KRZ WKH DUJXPHQMRWOWVRDEO &’ GLVSOD
YDU REMHFW8QGHU7HVW A

VRPH)XQFWLRQ IXQFWLRQ DUJ DUJ ~°
FUHDWH WKH VS\

MDVPLQH VS\2Q REMHFW8QGHU7HVW VRPH)XQFWLRQ

&DOO WKH PHWKRG ZLWK VSHFLILF DUJXPHQWYV
REMHFW8QGHU7HVW VRPH)XQFWLRQ SDUDP SDUDP

*HW WKH DUJXPHQWYV IRU WKH ILUVW FDQR@RI WKH IXQFW
YDU FDOOS$SUJV REMHFW8QGHU7HVW VRPHM®BEWLRQ FDOO

FRQVROH ORJ FDOOS$UJV
GLVSOD\V > SDUDP SDUDP @






SHIDFWRULQJ

SHIDFWRULQJ LV WKH DFW RI UHVWUXFWXULQJ U
LPSURYH WKH GHVLJQ UHDGDELOLW\ PDLQWIPRG®GI
7KH 7'" OLIH F\FOH VWHS RI aPDNLQJ LW EHWWUH UG
7KLY VHFWLRQ ZLOO ZDON \RX WKURXJK D UHIDFYV
IXQFWLRQ WKDW QHHGV WR EH UHIDFWRUHG

YDU DEF IXQFWLRQ ] *
YDU [ IDOVH

L1 ]!

UHWXUQ WUXH

UHWXUQ |

7KLV IXQFWLRQ ZRUNV ILQH DQG GRHV QRW FRQW
SUREOHP LV WKDW WKH IXQFWLRQ LV GLIILFXOW '
ZLOO LPSURYH WKH QDPLQJ VWUXFWXUH DQG Gt
PDVTXHUDGLQJ FRPSOH[LW\ DQG UHYHDO WKH IXC
WKH VWHSV

SHQDPH WKH IXQFWLRQ DQG YDULDEOH QDPHYV
DQG ] VR WKDW WKH\ PDNH VHQVH

YDU LV7IHQ2U*UHDWHU IXQFWLRQ YDOXH 7
YDU IDOVHO9DOXH IDOVH

LI YDOXH !

UHWXUQ WUXH

UHWXUQ IDOVH9DOXH

1RZ WKH IXQFWLRQ FDQ HDVLO\ EH UHDG DQG
5SHPRYH XQQHFHVVDU\ FRPSOHRQW L WQRQDLO/ WV
UHPRYHG FRPSOHWHO\

YDU LV/IHQ2U*UHDWHU IXQFWLRQ YDOXH 7
UHWXUQ YDOXH !

SHIOHFW RQ WKH UHVXOW

$W WKLV SRLQW WKH UHIDFWRU LV FRPSOHWH
\RX 7KH UHPDLQLQJ TXHVWLRQ WKDW VKRXOG
WKH ILUVW SODFH"&

7KLV H[DPSOH RQO\ SURYLGHG D EULHI ZDON WKU
LVVXHV LQ FRGH DQG KRZ WR LPSURYH WKHP 2W
ERRN



WXLOGLQJ ZLWK D EXLOGHU

/KH EXLOGHU &bV WMRIENPHFWHW®B FUHDWH DQRWKH
WHQ SURSHUWLHYVY +RZ ZLOO WHVW GDWD EH FWIK
UHFUHDWHG LQ HYHU\ WHVW"

$EXLOGREMHFW GHILQHY DQ REMHFW WR EH UHXVlI
VQLSSHW SURYLGHYV DQ H[DPSOH RI WKH XX oRsIH W
REMHFWDbQcWAHHHN KR G

YDU ERRN A
LG QXO0O
DXWKRU QXOO
GDWH7LPH QXOO

7TKERRREMHFW KDV WKobHWKE DA SWHHI/WAMHR/P D WHVW
SHUVSHFWLYH \RX ZRXOG ZDQW WKH DELOLW\ WEF
ILHOGY GHILQHG <RX PD\ DOVR ZDQW WR FUHDWE
\RX PD\ zZDQW WR VHW FHUWDLQ YDOXHV LQ WKH

GDWH7LP¥M DQ DFWXDO GDWH

+HUH DUH WKH VWHSV W&oWHHREBNMHB W XLOGHU IR
&UHDWH D EXLOGHU IXQFWLRQ

YDU ERRN%XLOGHU IXQFWLRQ
&UHDWH D YDOLG REMHFW ZLWKLQ WKH EXLOC

YDU ERRN%XLOGHU IXQFWLRQ ~#
YDU BUHVXOW%RRN *
LG
DXWKRU $Q\ $XWKRU
GDWH7LPH QHZ 'DWH7LPH

&UHDWH D IXQFWLRQ WR UHWXUQ WKH EXLOW

YDU ERRN%XLOGHU IXQFWLRQ ~#
YDU BUHVXOW%RRN #
LG
DXWKRU $Q\ $XWKRU
GDWH7LPH QHZ 'DWH7LPH

WKLV EXLOG IXQFWLRQ ~#
UHWXUQ BUHVXOW%RRN

&UHDWH DQRWKH WUXXOW tbRQIV WRUVIHW OXGK H

YDU ERRN%XLOGHU IXQFWLRQ ~#



YDU BUHVXOW%RRN 7
LG
DXWKRU $Q\ $XWKRU
GDWH7LPH QHZ 'DWH7LPH

WKLV EXLOG IXQFWLRQ ~*
UHWXUQ BUHVXOW%RRN

WKLV VHW$XWKRU IXQFWLRQ DXWKRU 7~
BUHVXOW%RRN DXWKRU DXWKRU

ODNH WKH IXQFWLRQ IOXHQW VR WKDW FDOOV

WKLV VHW$XWKRU IXQFWLRQ DXWKRU #
BUHVXOW%RRN DXWKRU DXWKRU
UHWXUQ WKLYV

$ VHWWHU IXQFWLRQ ZbWwrrIPOVR EH FUHDWHG

WKLV VHW'DWH7LPH IXQFWLRQ GDWH7LPH ~
BUHVXOW%RRN GDWH7LPH GDWH7LPH
UHWXUQ WKLYV

1RZERRN®wXLOEGBIQ EH XVHG WR FUHDWH D QHZ ERRN

YDU EXLOW%RRN ERRN%XLOGHU VHW$XWKRU 7LP &KDSOLQ
VHW'DWH7LPH QHZ 'DWH
EXLOG

/KH SUHFHGLQJ EXLOGHU FDQ QRZ EH XVHG WKUF
REMHFW +HUH LV WKH FRPSOHWH EXLOGHU IRU \

YDU ERRN%XLOGHU IXQFWLRQ ~#
YDU BUHVXOW%RRN #
LG
DXWKRU $Q\ $XWKRU
GDWH7LPH QHZ 'DWH7LPH

WKLV EXLOG IXQFWLRQ ~#
UHWXUQ BUHVXOW%RRN

WKLV VHW$XWKRU IXQFWLRQ DXWKRU #
BUHVXOW%RRN DXWKRU DXWKRU
UHWXUQ WKLV

WKLV VHW'DWH7LPH IXQFWLRQ GDWH7LPH ~
BUHVXOW%RRN GDWH7LPH GDWH7LPH
UHWXUQ WKLV



/LS

'RZQORDGLQJ WKH H[DPSOH FRGH

<RX FDQ GRZQORDG WKH H[DPSOH KRGMSILAQHAY SUDF
IRU DOO WKH 3DFNW 3XEOLVKLQJ ERRNV \RX KDYt

HOVHZKHUH \RWWW®»Q AAXNISWFENW IXEGFBRJIVLXSIFRUYV
PDLOHG GLUHFWO\ WR \RX



http://www.packtpub.com
http://www.packtpub.com/support

6HOl WHVW TXHVWLRQV

4 $ WHVW GRXEOH LV DQRWKHU QDPH IRU D GXS

7UXH
)DOVH

4 7'" VWDQGV IRU WHVW GULYHQ GHYHORSPHQW

7UXH
)DOVH

4 7TKH SXUSRVH RI UHIDFWRULQJ LV WR LPSURYH

7UXH
)DOVH

4 $ WHVW REMHFW EXLOGHU FRQVROLGDWHYVY WK

7UXH
)DOVH

4 T7KH $pV DUH D VSRUWYV WHDP

7UXH
)DOVH



6 XPPDU\

7KLV FKDSWHU SURYLGHG DQ LQWURGXFWLRQ WR
PDNH LW UXQ PDNH LW EHWWHU DQG VKRZHG KR
ORRNHG RYHU VRPH RI WKH WHVWLQJ WHFKQLTXF
LQFOXGLQJ

e 7THVW GRXEOHYV
e SHIDFWRULQJ
e %XLOGLQJ SDWWHUQV

$OWKRXJIK 7'"" LV D KXJH WRSLF WKLV ERRN LV VR
SUDFWLFHV WR EH XVHG ZLWK $QJXODU-6 ,Q WKF
KRZ WR VHW XS WKH .DUPD WHVW UXQQHU



&KDSWHU (KH .DUPD L

-DYD6FULSW WHVWLQJ KDV KLW WKH PDLQVRUHWD\
WHVW -DYD6FULSW $QJXODU-6 ZDV FUHDWHGJIRQ?
.DUPD DQG ZK\ LW KDV WR EH XVHG LQ DQ\ $QJXO
ZLOO QRW RQO\ XQGHUVWDQG WKH SUREOHP WKD
H[DPSOH XVLQJ LW



-DYD6FULSW WHVWLQJ W

.QRZLQJ ZKDW WKH GLITHUHQW WHVWLQJ WRROV |
OHDUQ DERXW WKH WZR SULPDU\ WRROV WKDW ZI
7KH\ DUH

e DUPD/KLV LV D WHVW UXQQHU
e SURWUDHWNRULY DQ HQG WR HQG WHVWLQJ IUDF



.DUPD

YHIRUH GLVFXVVLQJ ZKDW .DUPD LV LW LWDEPHIVZ\R
ZULWH WHVWV W LV D WHVW UXQQHU :KDW\WKR
WHVWYV LQ VHYHUDO GLITHUHQW EURZVHUV LQ DQ
SHUIRUP PDQXDO VWHSV WR GR WKLV LQFOXGLQ.

2SHQLQJ XS D EURZVHU

3RLQWLQJ WKH EURZVHU WR WKH SURMHFW 85
5XQQLQJ WKH WHVWYV

&RQILUPLQJ WKDW DOO WHVWV KDYH SDVVHG
ODNLQJ FKDQJHV

SHIUHVKLQJ WKH SDJH

LWK .DUPD DXWRPDWLRQ JLYHV WKH GHYHORSHI
GHWHUPLQH ZKHWKHU DQ HQWLUH WHVW VXLWH K
JLYHV \RX WKH DELOLW\ WR ILQG DQG IL[ IDLOLQJ
XVLQJ .DUPD FRPSDUHG WR D PDQXDO SURFHVV D

3URV ||&RQV |

$ELOLW\ WR DXWRPDWH WHVWV"»Q PXOWLSOH ROQRZVHIH DG BHYQMWHM Q$GGLWLR:

$ELOLW\ WR ZDWFK ILOHV || |

2Q0LQH GRFXPHQWDWLRQ DQG ‘“XSSRUW |

'RHV RQH WKLQJUUXQV -DYD6FU“SW WHVWVUDQG GRHV LW JHOO

(DV\ WR LQWHJUDWH ZLWK D FRﬂWLQXRXV LQWHIJUDWLRQ VHUYHU

$XWRPDWLQJ WKH SURFHVV RI WHVWLQJ DQG XVL
7'"" MRXUQH\ WKURXJK WKLV ERRN .DUPD ZLOO EH



SURWUDFWRU

SURWUDFWRU LV DQ HQG WR HQG WHVWLQJ WRRQA
DXWRPDWHV WKH WHVWLQJ RI IXQFWLRQDOLW\ D¢
EURZVHU 3URWUDFWRU KDV VSHFLILF PHWKRGW \
H[FOXVLYH WR $QJXODU-6 6RPH RI WKH SURV DQ!

3URV ||&RQV |

&RQILIXUDEOH WR WHVW PXOWLSOH HQYLU#IQPHQWV | 'REXPHC(

(DV\ LQWHJUDWLRQ ZLWK $QJXODU-6 || |

6\QWD[ DQG WHVWLQJ FDQ EH VLPLODU WR \/"KH WHVWLQJ IUDPHZRYN FKRVHQ IRU




-DYDO6FULSW WHVWLQJ IL

,Q WKLY VHFWLRQ \RX ZLOO OHDUQ DERXW WKH \
7' SUDFWLFHV 7KHVH LQFOXGH

e -DVPLQH
e 6HOHQLXP
e ORFKD



-DVPLQH

-DVPLQH LV D -DYD6FULSW WHVWLQJ IUDPHZRMEV
DQG LV DIQRVWLF WR $QJXODU-6 ,W SURYLGHYV V
RZQ ZLWKRXW .DUPD 6RPH RI WKH SURV DQG FRC

3URV ||&RQV

1R ILOH ZDWFKLQJ IHDWXUH DYDLODEOH 7
KDYH WR EH UHUXQ E\ WKH XVHU DV WKH\

DS R & LA R MNP U B

&OHDQV UHDGDEOH V\QWD[ WKDW DOO’|12V WHVWV WR EH IRUPDWWHG LQ D ZD\ WH

'HIDXOW LQWHJUDWLRQ ZLWK .DUPD

UHODWHY WR WKH EHKDYLRU EHLQJ WHVWHG

,QWHJUDWLRQ ZLWK VHYHUDO RXWSX\/\r"UHSRUWHUV




6HOHQLXP

GHOHXK\WWS Z2727Z VHOHEHIXBKNV RWIVHOI DV

A6HOHQLXP DXWRPDWHV EURZVHUV 7KDWbPV LW

$XWRPDWLRQ RI EURZVHUV PHDQV WKDW GHYKBR
FOLFN RQ EXWWRQV RU OLQNV HQWHU GDWD DQ
XVHG DQG VHW XS SURSHUO\ KDV ORWV RI EHQH|
FXPEHUVRPH WR VHW LW XS 6RPH RI WKH SURV D

3URV I&RQV |

/DUJH IHDWXUH VHW +DV WR| H UXQ DV D VHSDUDWH SURFHVV

'LVWULEXWHG WHVWLQJ

I 6HYHPYDO VWHSV WR FRQILIJXUH

6DD6 VXSSRUW WKURXJK V|-|UYLFHV VXFK DV 6D| FH /IDEV

'RFXPHQWDWLRQ DQG UHVR"><UFHV DYDLODEOH |

$V SBURWUDFWRU LV D ZUDSSHU DURXQG 6HOHRQUX
EH IXUWKHU LOKWS REF MWR HDG 7HVWLQJ ZLWK 3U


http://www.seleniumhq.org/

ORFKD

ORFKD LV D WHVWLQJ IUDPHZRUN RULJLQDOO\ ZUI
EURZVHU WHVWLQJ DV ZHOO ,W LV YHU\ VLPOL[ODH
GLVFXVV VRPH RI WKH SURV DQG FRQV RI ORFKD

3URV || &RQV

(DV\ WR LQVWDOO || 6HSDUDWH SOXJLQV PRGXi HY UHTXLUHG IRU DVVHU

*RRG GRFXPHQWDV\"LRQ DYDLODEOH $GGLWLRQDO FR@ILIXUDWLRQ UHTXLUHG W

+DV VHYHUDO UHSFIIUWHUV |

30XJV LQ ZLWK VH\“HUDO QRGH SURMHFWYV |

7KH DSSURDFK Rl EHLQJ MXVW D WHVW UXQQHU D
ILWV LOQWR WKH 1RGH MV PDQWUDUVPDOO LQGLYL
SURMHFWY , SUHIHU WR JR ZLWK ORFK[LRBGKH3DHE
ODQDJEBBPPRGXOHV IRU WKH VSHFLILF SOXJLQV Q
DQG VSHFLILFDOO\ $QJXODU-6 , SUHIHU WR XVH -
ZLWKRXW KDYLQJ WR LQVWDOO DGGLWLRQDO QSF



WLUWK RI .DUPD

‘KHQ SLFNLQJ XS D QHZ WRRO LW LV LPSRUWDQW
ZDV EXLOW 7KLV VHFWLRQ JLYHV \RX VRPH EDFN



/KH .DUPD GLITHUHQFH

.DUPD ZzDV FUHDWHG E\ ORMWHFK --QD 7KHUSURM|
--QDPV WKHVLVY KH GLVFXVVHV WKH GHVLJQ SXU
-DYDVG6FULSW SDUWVBWQYHWILWKXE FRP NDUPD
UXQQHU NDUPD UDZ PENVWHY R MUKEWVV.BGPD DV

aeD WHVW UXQQHU WKDW KHOSV ZHE DSSOLFDW
HITHFWLYH E\ PDNLQJ DXWRPDWHG WHVWLQJ VLI
KLIJKHU DPELWLRQ DQG WKLV WKHVLV LV RQO\ D
'HYHORSPHQW 7'" DV aWKH& ZzD\ WR GHYHORS Z
WKH PRVW HIIHFWLYH ZD\ WR GHYHORS KLJK TXI

.DUPD KDV WKH DELOLW\ WR HDVLO\ DQG DXWRPD
EURZVHUV 7UDGLWLRQDOO\ WHVWV ZHUH UXQ E\
IRU UHVXOWV E\ FR QW LIDHBDK/AOM R WK L g IPWWIK R G
UHVXOWHG LQ GHYHORSHUV OLPLWLQJ WKH DPRX

LWK .DUPD D GHYHORSHU FDQ ZULWH D WHVW HC
EURZVHU WR UXQ DJDLQVW VHW WKH ILOHV WR Z
WHVWLQJ 6LPSO\ FKHFN WKH RXWSXW ZLQGRZ IR


https://github.com/karma-runner/karma/raw/master/thesis.pdf

PSRUWDQFH RI FRPELQLQJ .D

.DUPD ZDV EXLOW IRU $QJXODU-6 3ULRU WR LIUP
WRROV IRU ZHE EDVHG -DYD6FULSW GHYHORSHUV

SHPHPEHU .DUPD LV D WHVW UXQQHU QRW D 8RR
ZKLFK WHVWYVY ZLOO SDVV RU IDLO K\ LV WKLUXE
\RXU WHVWV $SDUW IURP GRLQJ WKLV \RX ZLOO
DQG VHHLQJ UHVXOWY .DUPD HDVLO\ UXQV./UHFD
KDV VRPH RWKHU IHDWXUHV VXFK DV ILOH ZDWPBk
ODWHU LQ WKH ERRN



'QVWDOOLQJ .DUPD

/LPH WR VWDUW XVLQJ .DUPD ,QVWDOODWLRQV I
IROORZLQJ JXLGH LV LQWHQGHG WR EH EULHI LQ
KWW S NDUPD UXDQ&EULQ® KNXKEHLRDWHVW LQVWU X

7KH PDLQ IRFXV Rl WKLY VHFWLRQ ZLOO EH RQ W
QRW DQ LQ GHSWK LQVWDOODWLRQ JXLGH


http://karma-runner.github.io/

, QVWDOODWLRQ SUHUHTXLVLYV

7R LQVWDOO .DUPD \RX QHHG WR KDYH 1RGH MV
9 HQJLQH DQG DOORZV -DYD6FULSW WR EH UXQ F

‘'HYHORSHUV FDQ SXEOLVK QRGH DSSOLFDWLRQV
WR TXLFNO\ LQWHJUDWH DSSOLFDWLRQV DQG PR(

.DUPD UXQV DQG LV LQVWDOOHG WKURXJK WKH Q
EHIRUH \RX XVH RU LQVWDOO .KUWP\BS 7RQREFHMIVRR
LQVWDOODWLRQ LQVWUXFWLRQV

$VVXPLQJ \RX KDYH 1RGH MV LQVWDOOHG W\SH V
SURPSW WR LQVWDOO .DUPD

QSP LQVWDOO NDUPD J

7TKH SUHFHGLQJ FRPPDQG XVHV QSP WR:KQDRWWDIKIQO
WKDW \RX FDQ XVH .DUPD RQ WKH FRPPDQG SURP

NDUPD IYHUVLRQ

%\ GHIDXOW LQVWDO @bQRD.BKWUR BHZADRQFE @ROVWID @ )
GHSHQGHQFLHYVY (QVXUH WKDW WKHVH PRGXOHV I


http://nodejs.org/

&RQILIXULQJ .DUPD

.DUPD FRPHVY HTXLSSHG ZLWK DQ DXWRPDWHG ZD
DXWRPDWHG ZD\ W\SH WKH IROORZLQJ FRPPDQG

NDUPD LQLW
+HUH LV D VDPSOH RI WKH RSWLRQV FKRVHQ

$ karma imit

thich testing Frime urL do you want to use ?
Press tab to 1ist possible options. Enter to move to the next questio

Do you want to use R:qu1re JJ 7
This will add Eequ1| .]5_plugin. :
Press tab to 1ist ss1ble options. Enter to move to the next guestion

Do you want tn rapturn a trnn;er dutnmat1La11v T ;
Press tab to 1ist possible options. Enter empty string to move to the next quest
1 on.

What is the 1 Lat1 n of your source and test F11Ef ?
You can use eg. "J5/ 1.' or r; t/

'—|: ter empt

any of the fi i s be excluded ?
an use glob patLurn:. eg. "*%/% swp".
empty string to mo

Do you want Karma to atch all the files and run the tests on change ?
Press tab to 1ist possible options.

&XVWRPL]LQJ .DUPDPV FRQILIJIXUDW

/KH IROORZLQJ LQVWUXFWLRQV GHVFULEH WKH V
UXQQLQJ IRU WKH SURMHFW &XVWRPL]DWLRQ LQ
&KURPH WR WHVW ZLWK DQG ILOHV WR WHVW 7
NDUPD FRDQG SHUIRUP WKH IROORZLQJ VWHSYV

(QVXUH WKDW WKH HQDEOKE L QD RWHKHR URIOVOIR X/ |

IUDPHZRUNV > MDVPLQH @

&RQILIXWUMBWKHFWRU\ 1RWH WKDW WKH IROOF
WHVWYVY UHTXLUHG WR UXQ DORQJ ZLWK DQ\ SR
KROG R X UvWWHWXOV WLV

ILOHV >
WHVW XQLW MV

@

6HW WKH WHVW EURZVHU WR &KURPH W ZLOC
HYHU\ WHVW



EURZVHUV > &KURPH @

&RQILUPLQJ .DUPDPV LQVWDOODWL
7R FRQILUP .DUPDPV LQVWDOODWLRQ DQG FRQILJ
5XQ WKH IROORZLQJ FRPPDQG WR FRQILUP WK

NDUPD VWDUW

/KH RXWSXW VKRXOG EH VRPHWKLQJ OLNH WK
,1)2 >NDUPD@ .DUPD Y VHUYHU VW DAWSN HGRFW KR VW
,Q DGGLWLRQ WKH RXWSXW VKRXOG VWDWH V
:$51 >ZDWFKHU@ 3DWWHUQ WHVW XQLWQRW MBWGERHW\
/KH RXWSXW VKRXOG GR WKLV DORQJ ZLWK D

&KURPH 'LQGRZV (IHEXWHG R25 (55 VHFV
VHFV

7KLV LV H[SHFWHG DV QR WHVWYVY KDYH EHHQ FUH
VWDUWHG DQG \RX ZLOO VHH \RXU &KURPH EURZV

- c ocalhost

Karma v0.12.16 - connected

&RPPRQ LOQVWDOODWLRQ FRQILJXUI

,I -DVPLQH RU &KURPH /IDXQFKHU DUH PLVVLQJ S|

e :KHQ UXQQLQJ WKH WHVW DR \WUQIR-DOVPLJK WU RH
IDXQFKHY \RX JHW WKLV HUURU W\SH WKH IROO
GHSHQGHQFLHYV

QSP LQVWDOO NDUPD MDVPLQH J
QSP LQVWDOO NDUPD FKURPH ODXQFKHU J

e SHWU\ WKH WHVW DQG FRQILUP WKDW WKH HUL
7KH IROORZLQJ LV ZKDW \RX QHHG WR GR WR SUR

e . Q VRPH FDVHV \RX PLJKW s@BRA/% EHORED KD OWRX V(
FRPPDQG 7KLV LV JHQHUDOO\ GXH WR SHUPLV
UHVROXWLRQ LV WR LQVWDOO .DUPD GLUHFWO
ZLWKRYWW GR WKLV

QSP LQVWDOO NDUPD
e 5XQ .DUPD XVLQJ WKH UHODWLYH SDWK



QRGHBPRGXOHY NDUPD ELQ NDUPD YHUVLRQ
1RZ WKDW .DUPD LV LQVWDOOHG DQG UXQQLQJ L



/HVWLQJ ZLWK .DUPD

,Q WKLV VHFWLRQ \RX ZLOO FUHDWH D WHVW WR
SHUIRUP WKH IROORZLQJ VWHSYV

&UHDWH WKH WHVW GLUHFWRU\ ,Q WKH .DUPCL
IROORZLQJ GLUHFWRU\

ILOHV >
WHVW XQLW MV

@
*R DKHDG D Q GvHWWH @/ WKW R U \

&UHDWH D QHIZuVWO Hv QL IR WEW XxX@MWUHFWRU\
'ULWH WKH ILUVW WHVW DV IROORZYV

GHVFULEH ZKHQ WHVWLQJ NDUPD IXQFWLRQ 7
LW VKRXOG UHSRUW D VXFFHVVIXO WHVW IXQFWLRQ
HISHFW WUXH WR%H7UXWK\

7KH SUHFHGLQJ WHVW XVHV -DVPLQH IXQFWLR

© GHVFULEAKLY SURYLGHV D EULHI VWULQJ GHYV
WHVWHG

o Lw 7KLV SURYLGHV D EULHI VWULQJ RI WKH \

o H[SHFW KLV SURYLGHV D ZzD\ WR DVVHUW YDO

°© WR%H7UXWK\LY LV RQH RI VHYHUDO SURSHUWL
WR PDNH DVVHUWLRQV

/KLV WHVW KDV QR UHDO YDOXH RWKHU WKDQ

%DP &KHFN \RXU FRQVROH ZLQGRZ DQG VHH \
FRPPDQG OLQH VKRXOG VD\ VRPHWKLQJ OLNH "

,1)2 >ZDWFKHU@ $GGHG ILOH WHVW XOQMW ILUVW7HVW

KLV RXWSXW PHDQV WKDW .DUPD DXWRPDJLFI
7KH QH[W RXWSXW VKRXOG VD\ VRPHWKLQJ OL

&KURPH 'LQGRZV (I[HEXWHG R& (668 & VHEFV
VHEFV

7KLV PHDQV \RXU WHVW KDV SDVVHG



&RQILUPLQJ WKH .DUPD LQVWI

1RZ WKH LQLWLDO VHW XS DQG FRQILIXUDWLRQ F
VWHSYV

,QVWDOOHG .DUPD WKURXJK WKH QSP FRPPDQ(
, QLWLDOL]J]HG D GHIDXOW NDROILIXRHPWLRQ WKU
&RQILIXUHG .DUPD ZLWHKWwWDXWPHt QW CQGHFWRU\
6WDUWHG .DUPD DQG FRQILUPHG LW FRXOG EH
$GGHG D -DVIPULVQW HV W W WRIX W xWWVW GLUHFWR
.DUPD UHFRIQUYMGHWKDBDWYS EHHQ DGGHG WR WK}t
.DUPD H[HFXWWW& RXOMVWG UHSRUWHG RXU RXWS.

'LWK D FRXSOH Rl VWHSV \RX ZHUH DEOH WR VHF
DXWRPDWLFDOO\ )URP D 7" SHUVSHFWLYH \RX F
SDVVLQJ ZLWKRXW PXFK HIIRUW 1R QHHG WR UHI
RXWSXW ZLQGRZ .HHS .DUPD UXQQLQJ DQG DOO
DGGHG DQG UXQ

,Q WKH QH[W VHFWLRQV \RX ZLOO VHH KRZ WR D¢
ZLWK .DUPD VR IDU DQG ZzDQW WR PRYH RQ WR 3U



SVLQJ .DUPD ZLWK $QJXC

+HUH \RX ZLOO ZDON WKURXJK D 7'" DSSURDFK W
WKLV FKDSWHU \RX VKRXOG EH DEOH WR

e )HHO FRQILGHQW DERXW XVLQJ .DUPD DQG LW\
e 8SQGHUVWDQG WKH EDVLF FRPSRQHQWY RI D -D
e 6WDUW WR XQGHUVWDQG KRZ WR LQWHJUDWH



*HWWLQJ $QJXODU-6

$Q HDV\ PHWKRG IRU LQVWDOOLQJ $QJXODU-6 LDC
$QJXODU-6 LQWR \RXU SURMHFW LQ DQ\ ZD\ \RX S
KRZ WR LQVWDOO DQG XVH %RZHU

“YRZHU

YRZHU LV D SDFNDJH PDQDJHU IRU -DYD6FULSW F
-DYD6FULSW FRPSRQHQWY WR EH YHUVLRQHG DQ(
7KLY DOORZV \RX WR XSJUDGH WKLUG SDUW\ WRR
VWDQGDUG ZD\ WR XVH WRROV VXFK DV $QJXODU-

YRZHU LQVWDOODWLRQ

%RZHU LV DQ QSP PRGXOH MXVW OLNH .DUPD (Q
WU\ WR LQVWDOO %YRZHU XVLQJ WKH IROORZLQJ \

(QVXUH \RX KDYH %RZHU LQVWDOOHG XVLQJ W
QSP LQVWDOO ERZHU J
,QLWLELIHH WHRRIQILIXUDWLRQ LQ WKH URRW R

ERZHU LQLW

7KLY ZLOO FUHDWH D ERZHU MVRQ ILOH 2K HKGHRBG\WW G HQ\
SDENDJHYV

$QVZHU GHIDXOW WR DOO WKH TXHVWLRQV

/TKH RXWSXW VKRXOG EH VRPHWKLQJ OLNH ZKDW

/KDW LV LW 1RZ %RZHU LV LQVWDOOHG DQG UHD
SURMHFEFW

QVWDOOLQJ $QJXODU-6
8VH WKH IROORZLQJ FRPPDQG WR LQVWDOO $QJX



ERZHU LQVWDOO DQJXODU

7\SH WKH SUHYLRXV FRPPDQG LQ \RXU FRPPDQG ¢
ZRUNLQJ LQ $IWHU WKH LQVWDOODWLRQ LV FRPES
ERZHUBFRPSRRHWNFWRU\ ZDV FUHDWHG ,QVLGH WKL
$QIXODU-6

¥ bower_components

P angular

QVWDOOLQJ $QJXODU PRFNV

$QIJXODU PRFNV DOORZV \RX WR WHVW $QJXODU-¢
IRXQ&VWWSY GRFV DQJXODIWMNVRIRODRIZWIORFN

47KH QJORFN PRGXOH SURYLGHV VXSSRUW WR L
WHVWYV ,Q DGGLWLRQ QJORFN DOVR H[WHQGV Y
LQVSHFWHG DQG FRQWUROOHG LQ D VIQFKURQR

7R LQVWDOO $QJXODU PRFNV VLPSO\ XVH %YRZHU

ERZHU LQVWDOO DQJXODU PRFNV

'QLWLDOL]LQJ .DUPD

$NDUPD FRQIOH LV UHTXLUHG WR WHOO .DUPD KRZ 1
TXHVWLRQ 7KH EHVW ZD\ WR LQLWLDOL]H LW LV
SURPSW

NDUPD LQLW

8VH WKH GHIDXOWDDEPVERDYV EHWORIFUHDWHG LQ W
XS WKH FRQILIXUDWLRQ 7KH RQH FRQILIXUDWLR
ILOHV IRU .DUPD WR XVH 8VH WK®é&HMWKDIRIZRQ J AKH
ILOHV UHTXLUHG WR UXQ WKH WHVW

ILOHV >
ERZHUBFRPSRQHQWY DQJXODU DQJXODU MV
ERZHUBFRPSRQHQWY DQJXODU PRFNV DQJXODU PRFNV MV
DSS MV
VSHF MV

@

/KH SUHFHGLQJ FROQOLA KD MBOLYRD® FOUR WS $G3 RN E QY |
\RXU WHWAYNERQ G\HKH

(QVXUH WKDW .DUPD FDQ UXQ \RXU FRQILIJXUDWL|

NDUPD VWDUW
/KH FRPPDQG RXWSXW VKRXOG VWDWH VRPHWKLC


https://docs.angularjs.org/api/ngMock

&KURPH 'LQGRZV (([HFXWHG R25 (55 VHFV VHFV
/KDW LV LW .DUPD LV QRZ UXQQLQJ IRU WKH ILU"



7HVWLQJ ZLWK $QJXODU-6 DQ

7KH SXUSRVH RI WKLV ILUVW WHVW XVLQJ .DUWD
WKURXJK ZLOO IROORZ WKH_&KDWMWHBNURHG GEWERQ
'HYHORSWHHQYW ILUVW PDNH LW UXQ DQG PDNH L)\
H[SHULHQFH LQ XVLQJ 7" ZLWK $QJXODU-6



$ GHYHORSPHQW WR GR OLVW

HIRUH \RX VWDUW WKH WHVW VHW \RXU IRFXV F
GHYHORSPHQW WR GR OLVW 7KLV ZLOO DOORZ \F
OLVW

e ODLQWDLQ D OLVW RI LWHPV

o 7KH H[DPSOH OLVW FRQVLVWYV RI WHVW H[H
e $GG DQ LWHP WR WKH OLVW

o 7TKH HI[DPSOH OLVW DIWHU \RX DGG WKH LWEF
e SHPRYH DQ LWHP IURP WKH OLVW

o 7TKH HI[DPSOH OLVW DIWHU \RX DGG DQG UHP



/HVWLQJ D OLVW RI LWHPYV

7KH ILUVW GHYHORSPHQW LWHP LV WR SURYLGH
FRQWUROOHU 7KH QH[W FRXSOH RI VWHSYV ZLOO
ILUVW IHDWXUH XVLQJ WKH 7' OLIH F\F O H MWW M/U|

/HVW ILUVW

'‘"HWHUPLQLQJ ZKHUH WR VWDUW LV RIWHQ WKHH KI
$VVHPEOH $FW DQG $VVHUW DQG VWDUW/7KHW
GR WKLV LV DV IROORZYV

GHVFULEH IXQFWLRQ ~*

EHIRUH(DFK IXQFWLRQ 7

LW IXQFWLRQ A

¢ GHVFULEHKLY GHILQHV WKH PDLQ IHDWXUH ZH DL
IHDWXUH LQ UHDGDEOH WHUPV DQG WKHQ WKH

e EHIRUH(DFKKLY LV WKH DVVHPEOH VWHHSRUHKIZK R Q
HIHFXWHG EHIRUH HYHU\ DVVHUW W LV EHVW
LQ WKLV IXQFWLRAQ

e LW 7KLV LV WKH DFW DO/ DNMWHR® YRVHILO®@ 8K
WHVWHG IROORZHG E\ VRPH DVVHUWLRQLWKH
IXQFWLRQ 'HSHQGLQJ RQ WKH WH¥MRUHMDIPLQKV

$VVHPEOH $FW DQG $VVHUW $bV

1RZ WKDW WKH WHPSODWH LV WKHUH ZH BDDI®R YO
$PV PDQWUD

/KH IROORZLQJ DUH WKH WZR SDUWYV RI WKH DVV
,Q WKH ILUVW SDUW ZH LQLWLDOL]H WKH PRGXO'l

EHIRUH(DFK IXQFWLRQ ~
PRGXOH WRGR

7KLV FRGH ZLOO XVH WKH $QJXODU PRFNV -DYDGF
PRGXOH EHLQJ WHVWHG WRGRRBNQ BWEXAM LAHHGL DO (
D IDLOLQJ WHVW

/KH VHFRQG SDUW WD ORNG\R &RE R/ X RD KARGEHR MRS RYGHRRHSY)
ZLOO FRQWDLQ WKNMFOLNWDW RD E @/H PWRLY LUHWV XLUH
WKH VFRER&ROWURPQHIXODU PRFENV ZLOO EH XVHG \



FRGHHMWRH(DWKR JHW WKH FRQWUROOHUPV VFRSH

VFRSH IKROG LWHPV RQ WKH FRQWUROOHU
YDU VFRSH ne

EHIRUH(DFK IXQFWLRQ ~

LQMHFW | DFFHVV DQJXODU FRQWUROOHUERUWEWARBEWLRQ
FRQWUROOHU | LQLWLDOL]H FRQWUROG®BGRSHZLWK WHVW V
FRQWUROOHU 7RGR&RQWUROOHU ~ VFRSH VFRSH"

7KH IROORZLQJ LV D EULHI HISODQDWLRQ RI HDF¥

e VFRSH7TKLY YDULDEOH LV XVHG WR KROG DQG Wt

e LOMHFWKH $QJXODU PRFNV IXQFWLRQ LARXWUR® OM
7KLV HVVHQWLDOO\ DOORZV \RX WR JHW DFFH\
REMHFWYV

e FRQWUROQJHULYV LQLWLD O Iz Rl ¥ &WKWHU REKR-EIM IRISW D U
ZLOO QRZ FRQWDLQ WKH FRQWUROOHUPV VFRES

,Q WKH FDVH RI aDFWa&a WKHUWFRYRER HPHW KRG W®
UHWULHYHG DV SDUW RI WKH DVVHPEOH VWHS

,Q DVVHUW WKHUH DUH WZR SDUWYV DJDLQ

e 7KH ILUVW DVVHUWIRRQ&RY WM RHAKRHHOKBWMIKIH D E C
ZLWK WKUHBUIMWYBDRVLDEKOH ZLOO EH XVHG WR KF

LW VKRXOG GHILQH D OLVW REMHFW IXQFWLRQ *
HISHFW VFRSH OLVW WR%H'HILQHG

e /KH VHFRQG WKLUG DQG IRXUWK DVVHUWLRQ
WKH OLVW LV LQ WKH FRUUHFW RUGHU WKWDW
UHIDFWRU

6HFRQG WHVW
LW VKRXOG GHILQH D OLVW REMHFW [IXQFWLRQ *
HISHFW VFRSH OLVW> @ WR(TXDO WHVW

7TKLUG WHVW

LW VKRXOG GHILQH D OLVW REMHFW IXQFWLRQ *
HISHFW VFRSH OLVW> @ WR(TXDO H[HFXWH
JRXUWK WHVW

LW VKRXOG GHILQH D OLVW REMHFW [IXQFWLRQ *
HISHFW VFRSH OLVW> @ WR(TXDO UHIDFWRU

ODNH LW UXQ
7KH QH[W VWHS LQ WKH 7" OLIH F\FOH LV WR PDN



WKH WHVWYVY SDVV 5S5HPHPEHU WKLQN DERXW WKH
WKH WHVW SDVV E\ SURFHHGLQJ ZLWK WKH IROOF

5XQ .DUPD E\ W\SLQJ WKH IROORZLQJ FRPPDQ

NDUPD VWDUW

, I \RX HQ+ RKMHWWRLU PRGXOHU@ )DLOHG WR LQVWGR &I
WR HUURNKHQ LW FDQ EH GXH WR WKH IROORZLC(

o 7TKH SUHFHGLQJ HUURU PHMNMMGBRH X © H/ BD-\QQ@ P
6LQFH WKH HUURU PHVVDJH LV WHOOLQJ \R>
WR VWDUW &UHDWH D QHZ L0 A/®@ HVAKRHUDMNE ¢
GLUHFWRU\ VKRXOG QRZ ORRN VRPHWKLQJ (
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o $GG WKARRGXOH WR WKH EHJLQQLQJ RI \RXU

DQRQJXODU PRGXOH WRGR >@

o SHYLHZ WKH FRQVROH ZLQGRZ ZKHUH .DUPD
QHZ HUURU

(UWRMKM >QJ DUHT@ DUJXPHQW 7RGR&RQW UR OWHRIQL \J RWR W
XQGHILQHG

o 7KLV HUURU PHVVDJH LV GHVFULELQJ H[DFW
WR GHFLSKHU HUURU PHVVDJHV RWRYR DFOQIHV
FRQWDLQV DQ $QJXODU-6 FRQWUROOHU DV

DQJXODU PRGXOH WRGR >@
FRQWUROOHU 7RGR&RQWUROOHU >@

o ,Q WKH SUHYLRXV FRGH ZH GLGQPW WU\ DQ
WKH VPDOOHVW FRPSRQHQW WR PHHW WKH
IRU WKH QH[W HUURU

(UWRMH H[SHFWHG XQGHILQHG WR EH GHILQHG DV IROORZ

o 7TKH QHZ HUURU PHVVDJH LV DJDLQ FOHDU
SDVVHG XS WR WKH SRLQW RI RXU DVVHUWL

HISHFW VFRSH OLVW WR%H'HILQHG

o $V WKHUH LV QR OLVW RQ WKH VFR8&8s WRXRC
ILOH DV IROORZV



FRQWUROOHU 7RGR&RQWUROOHU > VFREB$H MXQFWLR!
VFRSH OLVW >@

@
o BHYLHZ WKH FRQVROH ZLQGRZ

<RX VKRXOG QRZ VHH RQH RI WKH IRXU WHVW\
XVHG 7' DQG .DUPD WR JHW \RXU ILUVW WHVW
WKUHH 7KH @85l WyvH&KYRAHILYHG WR HTXDO WHVW

o 7TKH HUURU RXWSXW DJDLQ GHVFULEHYV H[DF
LQLWLDOL]H WKH DUUD\ ZLWK WKH HG§ WIR QR
DQG DGG WKH GDWD WR WKH DUUD\ LQLWLD

DQJXODU PRGXOH WRGR >@

FRQWUROOHU 7RGR&RQWUROOHU > VFRRB$H PXQFWLR!
VFRSH OLVW > WHVW H[HFXWH UHIDFWRU @

T@

o GHYLHZ WKH RXWSXW LQ WKH .DUPD ZLQGRZ
([FHOOHQW 7KH RXWSXW LV LQ JUHHQ DQG VV
7KH UHVXOW PRGXOH DQG FRQWUROOHU FRGH

$ PRGXOH IRU WKH DSSOLFDWLRQ
DQRQJXODU PRGXOH WRGR >@
$ FRQWUROOHU WR PDQDJH WKH WR GRHIUW HRG F&KROWURF
> VFRSH IXQFWLRQ VFRSH #
WKH LQLWLDOL]DWLRQ RI LWHPV RQ WKHSHRQWUROOHU V
VFRSH OLVW > WHVW H[HFXWH UHIDFWRU @
@

1RZ WKDW WKH aPDNH LW UXQa VWHS LV FRPSOH\
EHWWHU

ODNH LW EHWWHU

8QWLO WKLV SRLQW WKHUH ZDV QRWKLQJ UHTXG
LQ WKH GHYHORSPHQW WR GR OLVW $ UHYLHZ RI
FDQ EH FURVVHG RXW

e 9LHZ D OLVW RI WR GR OLVW LWHPV
o 7KH H[DPSOH OLVW FRQVLVWY RI WHVW H[H
e $GG DQ LWHP WR D WR GR OLVW

o 7KH H[DPSOH OLVW DIWHU \RX DGG WKH LWF
UHSHDW

e SHPRYH DQ LWHP IURP D WR GR OLVW

o 7KH H[DPSOH OLVW DIWHU \RX DGG DQG WKF
HIHFXWH DQG UHIDFWRU



I1H[W XS LV WKH UHTXLUHPHQW WR DGG D QHZ LW
DJDLQ WHVW ILUVW PDNH LW UXQ DQG PDNH LW



$GGLQRJ D IXQFWLRQ WR WKH ¥

7KH QH[W WDVN LV WR JLYH WKH FRQWUROOHU @V
UHTXLUH WKH DGGLWLRQ RI D PHWKRG WR WKH V
7'"" VWHSYV DV GRQH SUHYLRXVO\

/HVW ILUVW

,QVWHDG Rl FUHDWLQJ D QHZ ILOH DQG GXSOLFD)
WHVW ZLOO EH LQVMBWWERGQ THY WHKEVIRIVUN EHF
FRQWUROOHU ZLOO EH XVHG

GHVFULEH ZKHQ XVLQJ D WR GR OLVW IXQFWLRQ *
YDU VFRSH QXO0OO0
EHIRUH(DFK IXQFWLRQ 7

GHVFULEH IXQFWLRQ ~#

EHIRUH(DFK IXQFWLRQ ~*

LW IXQFWLRQ ~

$VVHPEOH $FW DQG $VVHUW $PV

1RZ WKDW WKH WHPSODWH LV WKHUH ZH FDQ VW

$VVHPEMKHHUH LV QR LQLWLDOL]DWLRQ RU VHW?
VFRSH ZLOO EH LQKHULWHG

$FW+HUH \RX QHH®ARH /KW R QLWKHD QHZ drAwH
IXQFWLR QEHQWRHMMMHFWLRQ 7KLV DOORZV XV W
LI ZKHQ PRUH WHVWY DUH DGGHG

EHIRUH(DFK IXQFWLRQ ~
VFRSH DGG UHSHDW

$VVHYWUH DQ LWHP VKRXOG EH DGGHG WR WK
WKH ODVW LWHP LQ WKH DUUD\ LV DV H[SHFWH

LW VKRXOG DGG LWHP WR ODVW LWHP LQ ©DLVW IXQFWLR(
YDU ODVW,QGH[2I/LVW VFRSH OLVW OHQJWK
HISHFW VFRSH OLVW>ODVW,QGH[2I/LVW@ WR(TXDO UHSHI



ODNH LW UXQ

7KH QH[W VWHS LQ WKH 7' OLIH F\FOH LV WR PDN
FRPSRQHQWYVY WKDW FDQ EH DGGHG WR PDNH WKH

(QVXUH .DUPD LV UXQQLQJ LQ \RXU FRQVROH |

NDUPD VWDUW
7KH ILUVW HUUYWRWURILUO OQEMIDIME LV QRW D IXQFWLF
o 7KH HUURU UHIHUV WR WKH IROORZLQJ OLQI

VFRSH DGG UHSHDW

o 7KH HUURU LV WHIGQRKWKRE WBDQPWKEEG Q
IXQFWLRQ ZLOO QH HISs SVWRR E RF\R/G I8 H K W AE RVQKM
DOUHDG\ EHHQ G6¢dXQR®LRR WKHGV WR EH ¢
VFRSH

DQJXODU PRGXOH WR GR >@
FRQWUROOHU 7RGR&RQWUROOHU > VFRREB$H PXQFWLR!

VFRSH DGG IXQFWLRQ ~°
T@

o 1IRWLFH WRAZXQKMLRQ GRHVQPW FRQWDLQ D
KDV EHHQ DGGHG WR JHW WKH WHVW WR VD
o GHYLHZ WKH FRQVROH ZLQGRZ IRU WKH QHI\

(UUFRSBWFWHG UHIDFWRU WR HTXDO UHSHDW
o +DYH D ORRN DW WKH IROORZLQJ H[SHFWDW

LW VKRXOG DGG LWHP WR ODVW LWHP LQ ©DLVW IXQFW
YDU ODVW,QGH[2I/LVW VFRSH OLVW OHQJWK
HISHFW VFRSH OLVW>ODVW,QGH[2I/LVW@WR(TXDO U

o /KH IDLOHG DVVHUWLRQ LQ VWHS LV WHOC
HISHFWDWLRQ WKH H5[HEEWF\VQR® ZKDX\NOWKRI O
KDV 7KH VPDOOHVW SRVVLEOH WKLQJ WKDYV
WR XE¢KDWR WKH HQG RdcW K FO\LIVRAQ L @ HWIKIHL

VFRSH DGG IXQFWLRQ ~
VFRSH OLVW SXVK UHSHDW

o SHYLHZ WKH FRQVROH WR VHH ZKDW WKH QF
6XFFHVV $00O ILYH WHVWYVY KDYH QRZ SDVVHG

/KH UHVXOWLQJ FRGH DGGHG WR JHW WKH WHVW



$ PRGXOH IRU WKH DSSOLFDWLRQ
DQJXODU PRGXOH WRGR >@
$ FRQWUROOHU WR PDQDJH WKH WR GR LWHPYV
FRQWUROOHU 7RGR&RQWUROOHU > VFRFERSHIXQFWLRQ V
WKH LQLWLDOL]DWLRQ RI LWHPV RQ WKHARRRQWUROOHU
VFRSH OLVW > WHVW H[HFXWH UHIDFWRU @

VFRSH DGG IXQFWLRQ ~*
VFRSH OLVW SXVK UHSHDW

‘@
ODNH LW EHWWHU

7KH PDLQ WKLQJ WKDW ZH QlH QW R/ lURHQ D\FWVLROUO LK
LPSOHPHQWHG ,W FRQWDLQV D KDUGFRGHG YDO}
LOQOWRGMKBFWLRQ WKH WHVW ZLOO IDLO

.HHS .DUPD UXQQLQJ VR ZH FDQ NHHS SDVVLQJ W
LVVXH ZLW K DW&H \WKRGHQMWDY IROORZV

W GRHVQPW DFFHSW DQ\ SDUDPHWHU
, W GRHVQPW SXVK D SDUDPHWHU RQWR WKH O]

7KH UHDXA@WDRWLRQ VKRXOG QRZ ORRN DV IROOR

VFRSH DGG IXQFWLRQ LWHP 7
VFRSH OLVW SXVK LWHP

&RQILUP WKDW WKH .DUPD RXWSXW VWLOO GLVSC

&KURPH 'LQGRZV ([HFEXWHG R&(668& VHEFV
VHFYV



6HOl WHVW TXHVWLRQV

6HOlI WHVW TXHVWLRQV ZLOO KHOS \RX IXUWKHU
$QIJXODU-6 DQG .DUPD

4 +RZ GR \RX XVH .DUPD WR FUHDWH D FRQILJXU

NDUPD FRQILJ
NDUPD LQLW
NDUPD IFRQILJ NDUPD FRQI MV

4 7KH -DVPLQH WHWEW PHWWNCHQTAPMIEGAG EHIRUH

7UXH
)DOVH

4 %RZHU LV XVHG WR LQVWDOO .DUPD

7UXH
)DOVH

4 T7TKH $pPV VWDQG IRU ZKLFK RQH RI WKHVH"

$ JURXS RI VXSHU KHURHYV
$VVHPEOH $FW DQG $VVHUW
$FFHSW DSSURYH DQG DFW



6 XPPDU\

,Q WKLV FKDSWHU ZH UHYLHZHG -DYD6FULSW WH
ORMWHFK --QD FUHDWHG .DUPD :H VDZ KRZ WR LC
\RX KDYH ZDONHG WKURXJK DQ H[DPSOH RI XVLQJ
ZLOO OHDUQ DERXW HQG WR HQG WHVWLQJ ZLWK



&KDSWHU (QG WR HQG
SURWUDFWRU

8QLW WHVWLQJ LV RQO\ RQH DVSHFW RI WHVWL@
DSSOLFDWLRQV WKURXJK DOO OD\HUV RI DQ DSS
HQG WR HQG WHVWLQJ WRRO IURP WKH $QJXODU-
WKH SUREOHPV LW VROYHV )LQDOO\ ZH ZLOO RAH
ZLWK 7"



$Q RYHUYLHZ RI SURWUD

SURWUDFWRU LV DQ HQG WR HQG WHVWLQJ WRRO
SDFNDJH %HIRUH WDONLQJ DERXW 3URWUDFWRU
HQG WHVWLQJ LV (QG WR HQG WHVWLQJ LV WHWBY
PRYLQJ SDUWV DQG OD\HUV RI DQ DSSOLFDWLRQ
RQ LOQGLYLGXDO FRPSRQHQWY VXFK DV FRQWURO
HQG WHVWLQJ WKH IRFXV LV RQ KRZ WKH DSSOLH
FRQILUPLQJ WKH FOLFN RI D EXWWRQ GRHV [ \ D

SURWUDFWRU DOORZV WKH HQG WR HQG WHVWLQ
VLPXODWH WKH FOLFN RI D EXWWRQ DQG LQWHUL
ZRXOG ,W WKHQ DOORZV H[SHFWDWLRQV WR EH \
WKLV LOQWR FRQWH[W WKLQN DERXW WKH IROORZ

$VVXPLQJIDEEIQHIXXR WKH VHDUFK ER[ WKH IROORZL

e 7/KH VHDUFK EXWWRQ LV KLW
e $W OHDVW RQH UHVXOW VKRXOG EH UHFHLYHG

/7KH SUHFHGLQJ VSHFLILFDWLRQ GHVFULEHYV ED
VSHFLILFDWLRQ GHVFULEHV D FRQWUR O KHHUH [GIHF
DSSOLFDWLRQ EHKDYLRU ,I D XVHU ZHUH WR WH\
IROORZLQJ VWHSYV

SRLQW WKH EURZVHU WR WKH ZHEVLWH
6HOHFW WKH LQSXW ILHOG

\DHFLQ WKH LQSXW ILHOG

& OLF N oRH@ VKWV W R Q

&RQILUP WKDW WKH VHDUFK RXWSXW GLVSOD)\

7KH VWUXFWXUH DQG VI\QWD[ RI S3URWUDFWRU PQI
&KDSWHWBH .DUPD<®PX FDQ WKLQN RI 3URWUDFWRU
DGGHG IHDWXUHV WR VXSSRUW HQG WR HQG WHYV
ZH FDQ IROORZ WKH VDPH VWHSY DV GHVFULEHG
WKH VWHSV LQ FRGH

SRLQW WKH EURZVHU WR WKH ZHEVLWH
EURZVHU JHW

6HOHFW WKH LQSXW ILHOG

YDU LQSXW)LHOG HOHPHQW DOO E\ FVV LQSXW
\NDPHFLQ WKH LQSXW ILHOG

LQSXW)LHOG VHW7H[W DEF
& O L F N 6RH@ VEKMV W R Q



LQSXW)LHOG FOLFN
)LQG WKH VHDUFK UHVXOW GHWDLOV RQ WKH

YDU VHDUFK5HVXOWY HOHPHQW DOO E\ W VHDUFK5HV

)LQDOO\ WKH DVVHUWLRQ QHHGV WR EH PD@&tF
DYDLODEOH RQ WKH VFUHHQ

HISHFW VHDUFK5HVXOWY FRXQW !

$vV D FRPSOHWH WHVW WKH FRGH ZLOO EH DV IRC

GHVFULEH *LYHQ , LQSXW DEF LQWR WKH{QRWURK ER|[
I 3BRLQW EURZVHU WR ZHEVLWH
EURZVHU JHW
Il 6BHOHFW LQSXW ILHOG
YDU LQSXW)LHOG HOHPHQW DOO E\ FVV LQSXW
7\SH DEF LQWR LQSXW ILHOG
LQSXW)LHOG VHW7H[W DEF
3XVK VHDUFK EXWWRQ
LQSXW)LHOG FOLFEN

LW VKRXOG GLVSOD\ VHDUFK UHVXOWV IXQFWLRQ ~*
)LQG WKH VHDUFK UHVXOW GHWDLOV
YDU VHDUFKS5HVXOWYV HOHPHQW DOO BEHNXOWVHDUFK
$VVHUW
HISHFW VHDUFK5HVXOWYV FRXQW !

KDWPV LW KHQ 3URWUDFWRU UXQV LW ZLOO R.
LOQVWUXFWLRQV DQG ILQDOO\ FKHFN WKH H[SHFW
D FOHDU YLVLRQ RQ ZKDW WKH XVHU VSHFLIWERW
FRGH

7KH SUHYLRXV H[DPSOH LV D KLJK OHYHO YLHZ RI
FKDSWHU 1RZ WKDW \RX KDYH EHHQ LQWURGXFH!
KRZ S3URWUDFWRU ZRUNV EHKLQG WKH VFHQHV K
FRPSOHWH H[DPSOH XVLQJ 7"



2ULJLQV RI SURWUDFWRL

SURWUDFWRU LV QRW WKH ILUVW HQG WR HQGL W\
WRRO ZD6FARDOHR 5RQQRMHIWHU WR XQGHUVWDQG Z
QHHG WR ILUVW ORRN DW LWV SUHGHFHVVRU 6F}



(QG RI OLIH

6FHQDULR 5XQQHU LV LQ PDLQWHQDQFH PRGH DQ
GHSUHFDWHG LQ SODFH RI 3URWUDFWRU ,Q WKL\
ZDV DQG ZKDW JDSV WKH WRRO KDG



/KH ELUWK RI S3URWUDFWRU

-XOLH 5DOSK LV WKH SULPDU\ FRQWULEXWRU WR
PRWLYDWLRQ IRU 3URWUDFWRU ZDV EDVHG RQ Wl
5XQQHU RQ DQRWKHU SKURMSEFW BYWKEQLRRMOBE
ZLWK MXOLH UDOSK

‘H WULHG XVLQJ WKH 6FHQDULR 5XQQHU $QG ZH
WKDW ZH QHHGHG WR WHVW :H QHHGHG WR WHVYV
DQ $QJXODU SDJH $QG WKH 6FHQDULR 5XQQHU F|
ZLWK WKLQJV OLNH SRSXSV DQG PXOWLSOH ZLQG
WKDW

%»DVHG RQ KHU H[SHULHQFH ZLWK 6FHQDULR 5XQ\
ILOO WKH JDSV

SURWUDFWRU WDNHY DGYDQWDJH RI WKH PDWXUL
PHWKRGV VR WKDW LW FDQ EH HDVLO\ XVHG IRU ¢
DERXW WHVWLQJ WKURXJK WKH H\HV RI WKH XVHI
DSSOLFDWLRQ :HE 8, EDFNHQG VHUYLFHV SHUV|


http://javascriptjabber.com/106-jsj-protractor-with-julie-ralph/

I[LIH ZLWKRXW 3URWUDFWRU

8QLW WHVWLQJ LV QRW WKH RQO\ WHVWLQJ WK DX
RQ VPDOO LQGLYLGXDO FRPSRQHQWYV RI DQ DSSO
FRQILGHQFH LQ WKH FRGH DQG ORJLF JURZV 8QL
VIVWHP ZRUNV ZKHQ LQWHUFRQQHFWHG

(GG WR HQG WHVWLQJ ZLWK 3URWUDFWRU DOORZ
RI D IHDWXUH RU PRGXOH *RLQJ EDFN WR WKH VI
ZKROH XVHU VSHFLILFDWLRQ SDVVHV HQHIUEBXA
DQG VHH WKH UHVXOWYV

SURWUDFWRU LV QRW WKH RQO\ HQG WR HQG WH)
IRU $QJXODU-6 DSSOLFDWLRQV +HUH DUH D IHZ L

e WLV GRFXPHQWHG WKURXJKRXW WKH $QJXOD

e W FDQ EH ZULWWHQ XVLQJ PXOWLSOH -DYD6R
ORFKD

e W SURYLGHV FRQYHQLHQFH PHWKRGV IRU $Q1J
SDJH WR ORDG H[SHFWDWLRQV RQ SURPLVHV

e W ZUDSV 6HOHQLXP PHWKRGV WKDW DXWRPDW

e W LV VXSEBDORH® ZDUH DV SURMLGLHFWV VXFK D
LV DYDLOW®GN DWDXFHODEV FRP

e WLV VXSSRUWHG DQG PDLQWDLQHG E\ WKH VI
*RRJOH



https://saucelabs.com/

SURWUDFWRU LQVWDOOD

WPV WLPH WR VWDUW JHWWLQJ RXU KDQGV ®DWW
DQG DSSOLFDWLRQV DUH FRQVWDQWO\ FKDQJLQJ
FRQILJIXUDWLRQ XVHG LQ WKLY ERRN DQG QRW D
YDU\LQJ GLIIHUHQW FRQILIJXUDWLRQV VR SO HDHWA
30HDVH YLVLW WKH IROORZLQJ ZHEVLWH WRRQILRIC

KWW S DQJXODU JLWKXE LR SURWUDFWRU

JRU WKLV ERRN ZH ZLEX® RPOOFGFEH LXIKLUDMYARAR 2 T
FRQILJIXUDWLRQ GRHVQPW UHTXLUH VHYHUDO PR®
TXLFNO\ $V \RXU WHVWV JURZ DQG \RX DUH UHTX
WHVWYV ZLWK D 6HOHQLXP VHUYHU RU XVLQJ VRP}
$SSHQGIJWHIUDWLQJ 6HOHQLXP GHWNUWLLE A NWKKR 2 W,
VWDQGDORQH 6HOHQLXP VHUYHU



http://angular.github.io/protractor/

, QVWDOODWLRQ SUHUHTXLVLYV

SURWUDFWRU KDV WKH IROORZLQJ SUHUHTXLVLW

e 1RGH WWRWUDFWRU LV D 1RGH MV PRGXOH DYD
1RGH MV LV WR IROORZ WKH LQKWWSFWQDRGQN M\
e 8KURPHKLYVY LV D ZHE EURZVHU EXLOW E\ *RRJO
WHVWYV LQ 3BURWUDFWRU ZLWKRXW WKH QHRG |
LQVWUXFWLRQV REWWSE RYIZFUREG MW HRFPW- KU
e 6GHOHQLXP :HE'ULYHU7IRY &KURRHRRO WKDW DO
ZHE DSSOLFDWLRQV 6HOHQLXP :HE'ULYHU LV ¢
'H ZLOO ZDON WKURXJK WKH LQVWUXFWLRQV D
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, QVWDOOLQJ SBURWUDFWRU

+HUH DUH WKH VWHSV WR LQVWDOO 3URWUDFWRL

2QFH 1RGH MV LV LQVWDOOHG DQG DYDLODEO
FRPPDQG WR LQVWDOO 3URWUDFWRU LQ WKH F

QSP LQVWDOO SURWUDFWRU

/KH SUHYLRXV FRPPOIPERPVPIY GRGRRAYVWDOO .
ORFDO GLUHFWRU\

&RQILUP WKH FXUUHQW GLUHFWRU\ VWUXFW X1

/R XVH SURWUDFWRU LQ WKH FRPPDQG SURPSYV
GLUHFWRU\

THVW WKDW WKH 3URWUDFWRU YHUVLRQ FDQ |

QRGHBPRGXOHV SURWUDFWRU ELQ SURWUDFWRU YHU\

,QVWDOOLQJ :HE'ULYHU IRU &KURPF

+HUH DUH WKH VWHSVY WR LQVWDOO :HE'ULYHU IR

7R LQVWDOO 6HOHQLXP HE'UAREH UL YRU POIKIG RHRIX
LQ WKH 3UR®UDHMNRRIU\ WKDW FDQ EH IRXQG D!
QRGHBPRGXOHV SURWUDF@QRUWLEH WKH IROORZLQJ

QRGHBPRGXOHYV SURWUDFWRU ELQ ZHESGDWHU PDQDJHI
&RQILUP WKH GLUHFWRU\ VWUXFWXUH

/TKH SUHYLRXV FRPPDQG ZLOO FUHDWH D 6HOH
&KURPH GULYHU XVHGG&REH BPR E @GS HWRINF MR\ MKHR X
WKH IROORZLQJ
¥ node_modules

.bin

¥ protractor

P bin
¥ selenium

chromedriver_2.10.zip

selenium-server-standalone-2.42.2 jar




7KH LQVWDOODWLRQ LV QRZ FRPSOHWH %RWK
&KURPH KDYH EHHQ LQVWDOOHG :H FDQ QRZ P



&EXVWRPL]JLQJ FRQILIXUDWLRQ

,Q WKLV VHFWLRQ ZH ZLOO EH FRQILJXULQJ 3UR\V
6WDUW ZLWK D VWDQGDUG WHPSODWH FRQILJ

JRUWXQDWHO\ WKH 3URWUDFWRU LQVWDOOMBW
LQVWDOODWLRQ GLUHFWRRAHBRRACKGHH/HB FN RR W
ILQG WKH H[DPSOH &KURPH FRQILIJXUDWLRQ LC

7KH HIDPSOH GLUHFWRU\ FRQWDLQV H[DPSOH I
FDORKH®ESPH2QO\&RQIKANURPH2ERQILIXUDWLRQ ZLOO
WR HQG WHVWYV LQ &KURPH ZLWKRXW WKH QHH
UXQQLQJ D 6HOHQLXP VHUYHU LV DQRWKHU RS

SHYLHZ WKH H[DPSOH FRQILJXUDWLRQ ILOH
o TKHKURPH2EDUDPHWHU V KWRXDE ERIOWOHRYE W R

HISRUWV FRQILJ ~*

FKURPH2QO\ WUXH

o TKEHKURPH'ULSHDWDPHWHU ZLOO KDYH WR EH Pl
LOQVWDOOHG DV IROORZV

HISRUWV FRQILJ ~*

FKURPH'ULYHU VHOHQLXP FKURPHGULYHU

o 7TKHDSDELOLWHBUDPHWHU VKRXOG RQO\ VSHFL

HISRUWV FRQILJ ~*

FDSDELOLWLHV ~
EURZVHUI1DPH FKURPH



o 7TKH ILQDO LPSRUWDQW FRQILIXUDWLRQ LV

HISRUWV FRQILJ ~

VSHFV > H[DPSOHBVSHF MV @

([FHOOHQW 1RZ ZH KDYH 3URWUDFWRU LQVWDOO

&RQILUPLQJ LQOVWDOODWLRQ DQG F

/TR FRQILUP LQVWDOODWLRQ 3URWUDFWRWBFVHTXI
FRQILIXUDWLRQ VHFWLRQ %HIRUH DGGLQJ D UHEL
ILOH LQ WKH UR RAR QGUUW k FAWVIR YN VRO HGG G WK AV
VHFWLRQ VR LW ORRNV OLNH WKLV

VSHFV > FRQILUP&RQILJ7HVW MV @

/R FRQILUP WKDW 3URWUDFWRU KDV EHHQ LQVWLEL
SURMHFW GLUHFWRU\ DQG W\SH

QRGHBPRGXOHYV SURWUDFWRU ELQ SURMBBRWRIY FKURPH2(

, ] HYHU\WKLQJ ZzDV VHW XS FRUUHFWO\ DQG LQVW
LQ \RXU FRPPDQG SURPSW

JLQLVKHG LQ VHFRQGV
WHVWV DVVHUWLRQV IDLOXUHV

&RPPRQ LOQVWDOODWLRQ FRQILJXUI

/KH IROORZLQJ DUH VRPH FRPPRQ LVVXHV WKDW
‘HE'ULYHU IRU &KURPH

6HOHQLXP QRW LQVWDOOHG,FRMKKHFWHVWYV KDYH HUU
‘'HE'ULYHU ORFDWLRQ \RX QHHG WR HQVXUH W
‘HE'ULYHU 7KH XSGDWH VWHS GRZQORDGV WKI
SURWUDFWRU LQVWDOODWLRQ IROGHU 8QWLO
UHIHUHQFH LW LQ WKH SURWUDFWRU FRQILJXU
ORRN LQ WKH 3URWUDFWRU GLUHFWRU\ DQG H
8QDEOH WR ILQG WKWy QR WHVWY DUH H[HFXWHG
IlUXVWUDWLQJ 7KH EHVW SODFH WR VWDUWWLV
SDWK DQG DQ\ ILOH QDPHV RU HIWHQVLRQV DU

JRU D PRUH FRPSOHWH OLVW SOHDVH UHIHU WR !
KWW S DQJXODU JLWKXE LR SURWUDFWRU




+HOOR 3URWUDFWRU

LWK WKH 3URWUDFWRU LQVWDOODWLRQ DQG FR(C
WHVW 7KLV VHFWLRQ ZLOO ZDON \RX WKURXJK X'
FKDSWHU \RX VKRXOG EH DEOH WR

e )JHHO FRQILGHQW LQ XVLQJ DQG FRQILJXULQJ 3
e SQGHUVWDQG WKH EDVLF FRPSRQHQWYV RI D 3L
e 6WDUW WR XQGHUVWDQG KRZ WR LQWHJUDWH



7'" HQG WR HQG

/HVW GULYHQ GHYHORSPHQW LV QRW D VLOYHU E
WHFKQLTXHV XVHG WR LPSURYH HIILFLHQF\ TXDC
7' LV WKH ILUVW VWHS EXW NQRZLQJ ZKHQ WR D

KHQ DSSO\LQJ 7'"" \RX DUH FRXSOLQJ WHVWV WR
KDYH WR PDNH GHFLVLRQV RQ ZKHQ WKDW FRXSO
\RXU SURMHFW $V \RX ZRUN WKURXJK WKH H[DPS
DSSO\ 7'" WHFKQLTXHV $V \RX XVH WKHVH SUDFW
GHWHUPLQH WKH GHSWK DQG FRXSOLQJ RI WKH W

/KH SUH VHWXS

7TKH FRGH LQ WKLV WHVW ZLOO O&KYHIMIKKHH WIKUHP B (
<RX ZLOO QHHG WR FRS\ WKH FRGH WR D QHZ GLU

$V D UHPLQGHU WKH DSSOLFDWLRQ zZDV D WR GR
OLVW W KDV D MdRie@d#lwlk RGN KONUD O L VSEPRIWL
7KH DSSOLFDWLRQ GLGQPW KDYH DQ\ +70/ RU XVF
WR DGG WKH 8, HOHPHQWY 7KH FXUUHQW FRGH C



/[KH VHWXS

/KH VHWXS ZLOO PLUURU WKH LQVWDOODWLRQ Dt

, QVWDOO 3URWUDFWRU
8SGDWH 6HOHQLXP :HE'ULYHU
&RQILIXUH 3BURWUDFWRU EDVHG RQ WKH H[DP.

JROORZ WKH 3URWUDFWRU LQVWDOODWLRQ DQG |
VHFWLRQ LQ D QHZ SURMHFW GLUHFWRU\ 7KK KRR
SODFHGHMHBLUHFWRU\ 7KLV ZLOO DOORZ \RX WF
SURMHEW VWUXFWX$H# H$SG\WbiKIFRURHD WKISGBIDBV H - WK
VSHA HFWLRQ VKRXOG EH DV IROORZV

HISRUWYV FRQILJ A

VSHFV > VSHF H H MV @

$IWHU FRQILUPLQJ WKDW 3URWUDFWRU KDV EHHQ
WKH ILUVW WHVW



/HVW ILUVW

1RZ WKDW 3URWUDFWRU KDV EHHQ VHW XS WKH '
WRXFK PXOWLSOH OD\HUV RI WKH DSSOLFDWLRQ
DQG UXQQLQJ LQ RUGHU WR WHVW 7KHUH DUH VF
ORFDO HQYLURQPHQW ORFNLQJ G D8KD D\FIB VB 0H Z
'DWDOFKLV ILUVW HQG WR HQG WHVW ZLOO RQO\ KL
EH UHTXLUHG

$V PHQWLRQHG HDUOLHU 3URWUDFWRU UHTXLWH
QHHGY WR EH DYDLODEOH IRU \RX WR SRLQW \RXI
VWDWLF +773 FRQ WWW QMW HsMBIR G X € KMK/K M HURRE X O
SHUIHFW IRU D ORFDO GHYHORSPHQW HQYLURQP}
DSSOLFDWLRQ LQIUDVWUXFWXUH <RXU SURGXFW
([SUHVV ,,6 RU $SDFKH

, QVWDOOLQJ WKH WHVW ZHE VHUYF

TR LQVWDOO RXU WHVW Zhviy & HHUUGHRIG HZ A RALXOMH X
RI D ZHE VHUNWWS WXBKYDVKDW LW UHTXLUHV YHU\
MXVW VWDUW DQG UXQ WKH ZHEVLWH +HUH DUH

7\SH WKH IROORZLQJ FRPPDQG LQ WKH FRPPD!

QSP LQVWDOO KWWS VHUYHU

1RZ FUHDWOK H) M@ BEH DW WKH URRW RI WKH S
FRPSRQHQWYV

'2&7<3( KWPO!
KWPO!
KHDG!

WLWOH! WLWOH!
KHDG!
ERG\!

ERG\!
KWPO!

1RZ UXQ WKH +773 VHUYHU DQG HQVXUH WKH

QRGHBPRGXOHV KWWS VHUYHU ELQ KWWS VHUYHU S

*R MWWRvs ORFDOKRVWRX VKRXOG VHH D EODQN S
HUURUV LQ WKH FRPPDQG RU RQ WKH ZHE SDJt
KDV WKH lWdHXkwiHGH 1RZ WKDW \RX KDYH D ZF
FRQILIJIXUH 3URWUDFWRU WR XVH LW

&RQILIXULQJ SURWUDFWRU
3URWUDFWRU FDQ EH FRQILJXUHG ZLWK D EDVH 8



85/ WHVWYV ZLOO ORRN FOHDQHU DQG FDQ EH HD'
VDPH DSSOLFDWLRQ ,PDJLQH D GHY TD DQG SUF
GLIITHUHQW 85/V WKDW QHHG WR EH WHVWHG

$V ZH ZLOO EH UXQQLQJ WKLVK@®RED ORRAD ZKHRVAAO R
EDVH 85/ 8SGDWH WKH 3URWUDFWRU FRQILJXUDYV

EDVH8UO KWWS ORFDOKRVW

*HWWLQJ GRZQ WR EXVLQHVV

(G WR HQG WHVWLQJ LV GLIIHUHQW W K DQHQ \®
DQ DSSOLFDWLRQ WKURXJKRXW D VLQJOH VFHQDI
+70/ HOHPHQWY &66 DQG VR RQ 7KH GHYHORSP}
+70/ LQWR WKH SDJH 7KH 7' DSSURDFK ZLOO DOC
FRPSRQHQWY LQGHSHQGHQWO\ 7KH LGHD LV \RX
DSSOLFDWLRQ WKDW PDNH VHQVH WR WHVW 7HV"
UHIDFWRULQJ QLJKWPDUH

,Q WKLV FDVH ZH VWDUW ZLWK D EODQN FDQYDYV
SULPDU\ FRPSRQHQWY :H ZLOO IROORZ WKH /Q' W
XSFRPLQJ VHFWLRQV ZH ZLOO FRYHU WKH IROOR

SHYLHZ WKH XVHU VSHFLILFDWLRQ
"ULWH GRZQ WKH PDLQ WDVNV WKDW QHHG WEFk
'ULWH WKH WHVW IRU ZKDW ZLOO EH GHYHORE

6SHFLILFDWLRQ
/KH SXUSRVH RI WKLV ILUVW WHVW LV WR PDQDJ!
/KH GHYHORSPHQW WR GR OLVW

‘HZLOO QHHG D GHYHORSPHQW WR GR OLVW WR \
WDVNV 3HUIRUP WKH IROORZLQJ VWHSYV

9LHZ WKH WR GR OLVW LWHPV

o ((DPSOH WHWW H[HFXWH UHIDFWRU

$GG DQ LWHP WR WKH WR GR OLVW

o ((DPSOH WHWW H[HFXWH UHIDFWRU UHSHD
SHPRYH DQ LWHP IURP WKH WR GR OLVW

o ((DPSOH WHWW H[HFXWH UHIDFWRU

, I \RX UHFDOO LQ RXU SUHYLRXV H[DPSOH ZH VH
DSSOLFDWLRQ ,Q WKLV FDVH ZH ZLOO IRFXV RR

/HVW ILUVW



-XVW DV ZH GLVFXVVHG ZLWK WKH .DUPD WHVWHU
SURWUDFWRU WHVWY DUH ZULWWHQ LQ WKH VDPEt
DQ\ QHZ V\QWD[ 6WDUW ZLWK WKH EDVLF -DVPLQ

GHVFULEH IXQFWLRQ *
EHIRUH(DFK IXQFWLRQ ~

LW IXQFWLRQ ~

¢ GHVFULEHKLY GHILQHYVY WKH PDLQ IHDWXUH ZH W
HISODLQ WKH IHDWXUH DQG WKH VHFRQG SDUL
VWHSV

¢ EHIRUH(DFKKLY LV WKH WHVW VHWXS DQG $VVHPE
EHIRUH(DEKOO EH H[HFXWHG EHIRUH HYHU\ $VVH
VHWXS PRFENV VSLHV DQG RWKHU FRPSRQHQW

e LW 7KLV LV WKH $FW DQG $VVHUW VHFWLRQ ,Q
DFWLRQ EHLQJ WHVWHG IROORZHG E\ DQ DVVFH

$VVHPEOH $FW $VVHUW  $pV
JROORZ WKH $pV PDQWUD

e $VVHPERXYHWKLYVY LV DQ HQG WR HQG WHVW ZH Z
WR WKH SDJH XQGHU WHVW7KQWIKWL E HFBNVXV VK
WRKEMWS ORFDOKRVWQ WKH FRQILIXUDWLRQ ILOl
WKH IROORZLQJ

EHIRUH(DFK IXQFWLRQ ~
EURZVHU JHW

e SFW,Q WKH ILUVW WHVW WR YLHZ D OLVW RI W
DFWLRQ WR EH GRQH LQ RUGHU WR JHW WKH O
WKH OLVW Rl WR GR LWHPV

e SVVHUMKMLY LV RXU ILUVW IDLOLQJ WHVW ZKLFK
QHHGV WR GHWHUPLQH ZKHWKHU WKH OLVW RU
LV DYDLODEOH RQ WKH SDJH ,Q $0JXODHbRE D\Y
HDFK LWHP LQ D OLVW ZLOO EH UHSHDWHG ZLV
LWHP

$vV 3 URWUDFWRU LV WHVWLQJ WKH DFWXDO 8,
+70/ HOHPHQWYV 2QH RI WKH EHQHILWY Rl 3UR)
FRPSRQHQWY VR WKDW WKH\ FDQ EH HDVLO\ W

,Q WKH SUHFHGLQJ WEHNAMY W B HZE\WU REWVXUWHDMBIK\M K H
VHOHFWLRQ ,Q RXU FDVH WKH ILUVW DVVHUW

LW IXQFWLRQ 7
YDU WRGR/LVW,WHPV HOHPHQW DOO E\ UBSHDMWHU LWH
H[SHFW WRGR/LVW,WHPV FRXQW  WR%H



7KH ILUVW OLQH ZLOO VHOHFW WKH WR GR @O
$VVHUW WKDW WKHHQ WX GEXQWWRKH WHVW HC
UXQQLQJ XVLQJ WKH IROORZLQJ FRPPDQG

QRGHBPRGXOHV KWWS VHUYHU ELQ KWWS VHUYHU S
/KH FRPSOHWHG WHVW ORRNYV DV IROORZV

GHVFULEH IXQFWLRQ A
$66(0%/(
EHIRUH(DFK IXQFWLRQ ~
$&7

EURZVHU JHW

LW IXQFWLRQ A
YDU WRGR/LVW,WHPVY HOHPHQW DOO EHPUHGHDOWWU LW

$66(57
H[SHFW WRGR/LVW,WHPV FRXQW WR%H

5XQQLQJ WKH WHVW
7TKH VWHSYVY WR UXQ D WHVW DUH DV IROORZV

5XQ WKH 3URWUDFWRU WHVW LQ D GLIIHUHQW
FRPPDQG

SURWUDFWRU FKURPH2QO\&RQI MV
7KH RXWSXW VKRXOG VD\ WKDW $QJXODU-6 FR

(UURU $QJXODU FRXOG QRW EH IRXQG R® WXRIF B D KHR WKW/ W
UHWULHY ORRNLQJ IRU DQJXODU H[FHHGHG

/KLV HUURU LQGLFDWHYVY WKDW WKH DVVHUWLR

KHQ UXQQLQJ WKH WHVW \RX VKRXOG VHH D
DOVR VHH WKDW WKH RXWSXW IURP WKH ZHE V

*(7 & 40RrR]JLOOD LQGRZV 17 12 $SSOH:
.+70/ OLNH *HFNR &KURPH 6DIDUL

([FHOOHQW 1RZ \RXPYH JRW D IDLOLQJ BURWUDF
ODNH LW UXQ

7KH QH[W VWHS LQ WKH 7' OLIH F\FOH LV WR H[H\
\RX ZDON WKURXJK WKH WHVW UHPHPEHU WR XVI
PDNH WKH WHVW SDVV

$V WKH ILUWWIHADWROQVD PH RREGBG$QIXODU-6 WF
EHIRUH WKH FORVLQJ WDJ IRU WKH ERG\ DV IR



VFULSW VUF ERZHUBFRPSRQHQWY DQJXONMBUDLQGW]ODU M
ERG\!

SHUXQ WKH WHVW XVLQJ WKH IROORZLQJ FRPF

SURWUDFWRU FKURPH2QO\&RQI MV
7KH RXWSXW VKRXOG QRZ GLVSOD\ WKH IROOR

(UURU $QJXODU FRXOG QRW EH IRXQG R® WXRIF B D KHR KWW W
DQJXODU QHYHU SURYLGHG UHVXPH %RRWVWUDS

6LQFH \RX KDYHQPW VSHFLILHG®GRWK MB\DBS OQ IH D/
FRPSRQHQWYV WR LW DIWHU WKH $QJXODU-6 VF

ERG\ QJ DSS WRGR !
VFULSW VUF ERZHUBFRPSRQHQWY DQJXONMBUDLGWODU M
VFULSW VUF DSS WRGR MV ! VFULSW!

SHUXQ WKH WHVW XVLQJ WKH IROORZLQJ FRPF

SURWUDFWRU FKURPH2QO\&RQI MV
7KH RXWSXW VKRXOG QRZ GLVSOD\ WKDW RXU

([SHFWHG WR EH

*UHDW 1RZ WKHUH DUH QR PRUH H[HFXWLRQ H
HISHFWDWLRQV RQ WKH QXPEHU RI OLVW LWHP

,Q RUGHU WR DGG WKH LWHPV WR WKH SDJH .
7TRGR&RQWURDQHIU WRHQHBHDBVW HDFK LWHP U&aH [FR
SDJH VKRXOG EH DV IROORZYV

GLY QJ FRQWUROOHU 7RGR&RQWUROOHU !
X0 QJ UHSHDW LWHP LQ OLVW !
OL!""LWHP ~ OL!
XO!
GLY!

SHUXQ WKH WHVW DV IROORZV
SURWUDFWRU FKURPH2QO\&RQI MV
7KH RXWSXW VKRXOG QRZ GLVSOD\ WKDW RXU

WHVW DVVHUWLRQ IDLOXUHYV

/KH FRPSOHWH\WDIDJIHOO QRZ ORRN DV IROORZYV

ERG\ QJ DSS WRGR !
GLY QJ FRQWUROOHU 7RGR&RQWUROOHU !
X0 QJ UHSHDW LWHP LQ OLVW !
OL!""LWHP " OL!



XO!
GLY!

VFULSW VUF ERZHUBFRPSRQHQWY DQJXONMBULGWODU MV
VFULSW VUF DSS WRGR MV ! VFULSW!
ERG\!

ODNH LW EHWWHU

TKHUH LV QRWKLQJ WKDW ZDV FDOOHG RXW WR U
ILUVW WZR LWHPV IURP DQ HQG WR HQG SHUVSHF

9LHZ WKH WR GR OLVW LWHPV

o ((DPSOH WHWW H[HFXWH UHIDFWRU

$GG DQ LWHP WR D WR GR OLVW

o ((DPSOH WHWYW H[HFXWH UHIDFWRU UHSHD
SHPRYH DQ LWHP IURP D WR GR OLVW

o ((DPSOH WHWW H[HFXWH UHIDFWRU

, ZLOO OHDYH WKH VHFRQG DQG WKLUG LWHPV D\
SUDFWLFH 7' ZLWK 3URWUDFWRU



&OHDQLQJ XS WKH JDSV

fKHUH DUH D FRXSOH RI WKLQJVY WKDW ZHUH GLV
FODULILFDWLRQ 7KLV LQFOXGHV WKH IROORZLQJ

e :KHUH LV WKH DV\QFKURQRXYV ORJLF"
e +tRZ WR UHDOO\ LPSOHPHQW 7' ZLWK HQG WR }



$V\QF PDJLF

, Q WKH SUHFHGLQJ WHVWYVY ZH VDZ VRPH PDJLF W
RI WKH PDJLF FRPSRQHQWYV WKDW ZH JODQFHG R®

e /RDGLQJ D SDJH EHIRUH WHVW H[HFXWLRQ
e $VVHUWLRQ RQ HOHPHQWYV WKDW JHW ORDGHG

/IRDGLQJ D SDJH EHIRUH WHVW H[HF

,Q WKH SUHYLRXV WHVW ZH XVHG WKH IROORZLQ
WKH KRPH SDJH

EURZVHU JHW

7TKH SUHFHGLQJ FRPPDQG ZLOO ODXQ ERKVW&BHREUR\
2QFH WKH EURZVHU UHDFKHV WKH SDJH LW ZLOO
$QIJXODU-6 VSHFLILF IXQFWLRQV 2XU WHVWYV GRC(
EHDXW\ RI B3URWUDFWRU ZLWK $QJXODU-6 7KH ZC
IUDPHZRUN IRU \RX <RXU WHVWYV FDQ WKHQ EH Z

$VVHUWLRQ RQ HOHPHQWY WKDW J|

7KH DVVHUWLRQV DQG H[SHFWDWLRQV DOUHDJ WH
FDVH RI RXU WHVW ZH ZURWH WKH DVVHUWLRQ V

HISHFW WRGR/LVW, WHPV FRXQW WR%H

+RZHYHU LQ UHDOLW\ ZH PD\ KDYH WKRXJKW WK
WKH DVVHUWLRQ LQ RUGHU WR ZDLW IRU WKH &K
OLNH WKH IROORZLQJ

LW IXQFWLRQ GRQH
YDU WRGR/LVW,WHPV HOHPHQW DOO E\ UBISHDWHU LWHP
WRGR/LVW,WHPV FRXQW WKHQ IXQFWLRQ FRXQW *

H[SHFW FRXQW WR%H
GRQH

/KH SUHFHGLQJ FRGH LV ORQJHU PRUH JUDQXOD
IRU FHUWDLQ HOHPHQWY EXLOW LQ WR H[SHFWDV



/" ZLWK SURWUDFWRU

'LWK RXU ILUVW WHVW WKHUH LV D FOHDU GQIWRVI
XQLW WHVW ZH IRFXVHG RQ VWURQJ FRXSOLQJ W
VSLHG RQ WKH VFRSH IREBGR&OR{WE RIOIXW RGVWIQR RO
LOQLWLDOL]H WKH VFRSH ZLWK D YDULDEOH ZH FR

LQMHFW IXQFWLRQ FRQWUROOHU ~
FRQWUROOHU 7RGR&RQWUROOHU ~ VFRSH VFRSH"

, Q WKH SURWUDFWRU WHVW ZH GRQPW FDUH DER
RQ WKH XVHU SHUVSHFWLYH RI WKH WHVWQOHBU LHJ
ZLWKLRRAXRHQW 2EMHEW ORGHXU FDVH WKDW HC
$QIXORWUHSHDMKH $VVHUW LV WKDW WKH QXPEHU
HTXDO WR WKH H[SHFWHG FRXQW

'LWK WKH ORRVH FRXSOLQJ RI WKH HQG WR HQG
VSHFLILFDWLRQ ZKLFK LQLWLDOO\ GLVSOD\V WHRM
WKDW LQ WKH SDJH FRQWUROOHUV DQG VR RQ



6HOl WHVW TXHVWLRQV

8VH 7'"" ZLWK B3URWUDFWRU WR GHYHORS WKH WKL
4 3URWUDFWRU XVHV ZKLFK RI WKH IROORZLQJ |

6HOHQLXP
SQREWDQLXP
.DUPD

4 <RX FDQ LQVWDOO $QJKrhU IFoR RN ¥ OoED QU XaEDQ LFQR

7UXH
)DOVH

4 :KDW VWHSV GRHV WKH 7' OLIH F\FOH GLVFXYV

THVW ILUVW PDNH LW UXQ PDNH LW EHWWHU
/HVW PDNH LW EHWWHU UHIDFWRU PDNH LW
ODNH LW UXQ WHVW PDNH LW EHWWHU

$GGLWLRQDOO\ LI \RX ZzDQW PRUH SUDFWLFH DG
DQ LWHP IURP WKH WR GR OLVW



6 XPPDU\

7KLY FKDSWHU KDV JLYHQ \RX WKH VNLOOV QHFH’
SULQFLSOHV WR HQG WR HQG WHVWLQJ :H KDYH
F\FOH WHVW PDNH LW UXQ PDNH LW EHWWMHUL VW
LPSRUWDQW SDUW RI WHVWLQJ DQ\ $QJXODU-6 D¢
VSHFLILFDWLRQV ZRUN DV H[SHFWHG :KHQ HQG V
VSHFLILFDWLRQV WKH FRQILGHQFH RI WKH DSSO
XSFRPLQJ FKDSWHUV ZH ZLOO VHH KRZ WR DSSO
VLPSOH VWUDLJKWIRUZDUG H[DPSOHV 7KH QH[W
FRQWUROOHUV XVLQJ $QJXODU PRFNV DQG XVLC(



&KDSWHU /KH )LUVW 6'

7KH ILUVW VWHS LV DOZD\V WKH KDUGHVW 7KLN
WKURXJK Rl KRZ WR XVH 7" WR EXLOG DQ $QJXOD
DQG VFRSH <RX ZLOO EH DEOH WR EHJLQ WKH 7"
8S WR WKLV SRLQW WKLV ERRN KDV IRFXVHG RQ
ZLOO VZLWFK JHDUV DQG GLYH LQWR 7' ZLWKV$KS
7' :H KDYH DOUHDG\ VHHQ KRZ WR LQVWDOO .DU
H[DPSOHV DQG D ZDON WKURXJK RQ KRZ WR DSSO
VRFLDO PHGLD FRPPHQWYVY ,W ZLOO DOVR IRBXVDFR
XVH Rl $QJXODU PRFNV WR $QJXODU-6 FRPSRQHQ



SUHSDULQJ WKH DSSOLFI

&UHDWH DQ DSSOLFDWLRQ WR HQWHU FRPPHQRW/(

e *LYHQ , DP SRVWLQJ D QHZ FRPPHQW ZKHQ , F
VKRXOG EH DGGHG WR WKH WR GR OLVW

e *LYHQ D FRPPHQW ZKHQ , FOLFN RQ WKH OLNH
FRPPHQW VKRXOG EH LQFUHDVHG

1RZ WKDW ZH KDYH WKH VSHFLILFDWLRQ RI DSSO
oLvw W ZRQPW EH HDV\ WR FUHDWH DQ HQWLUH
XVHU VSHFLILFDWLRQV ZH KDYH DQ LGHD RI ZKD'
Rl WKH 8,

+ROG \RXUVHOI EDFN IURP MXPSLQJ LQWR WKH LF
ZLOO XVH D FRQWU RO OHsW cENMEKVIR \RHQU YolHRVH. VW U
\RX FDQ WKLQN RI KRZ WKLV ZLOO EH GHYHORSHC
LOQWR WKH FRGH DQG WKDW LV ZKHUH \RX VWDUYV
KHUH WR KHOS \RX JHW \RXU PLQG DQG IRFXV LQ



6HWWLQJ XS WKH SURMH

,Q SUHYLRXV FKDSWHUV ZH GLVFXVVHG LQ GHWD
GLITHUHQW FRPSRQHQWY LQYROYHG DQG ZDONH(
VNLS WKHVH GHWDLOV DQG SURYLGH D OLVW L®/\
SURMHFW VHW XS



6HWWLQJ XS WKH GLUHFWRU\

/KH IROORZLQJ LQVWUXFWLRQVY DUH VSHFLILF WEK

&UHDWH D QHZ SURMHFW GLUHFWRU\
*HWIXoh@Q@QWR WKH SURMHFW XVLQJ %YRZHU

ERZHU LQVWDOO DQJXODU
*HWixobu PRRNY WHVWLQJ XVLQJ %YRZHU

ERZHU LQVWDOO DQJXODU PRFNYV
,QLWLDOL]H WKH DSSOLFDWLRQPV VRXUFH GL!

PNGLU DSS
, QLWLDOL]H WKH WHVW GLUHFWRU\

PNGLU VSHF
, QLWLDOL]H WKH XQLW WHVW GLUHFWRU\

PNGLU VSHF XQLW
, QLWLDOL]H WKH HQG WR HQG WHVW GLUHFWEF

PNGLU VSHF H H

2QFH WKH LQLWLDOL]DWLRQ LV FRPSOHWH \RXU



6HWWLQJ XS S3URWUDFWRU

, EKDSWRG WR HQG 7THVWLQJZH LGN K BXNRWHGD WW R U S
VHWXS RI 3URWUDFWRU ,Q WKLV FKDSWHU ZH ZL

, QVWDOO 3URWUDFWRU LQ WKH SURMHFW

QSP LQVWDOO SURWUDFWRU
8SGDWH 6HOHQLXP :HE'ULYHU

QRGHBPRGXOHV SURWUDFWRU ELQ ZHESGDWHIU PDQDJH!L
ODNH VXUH WKDW 6HOHQLXP KDV EHHQ LQVWD((
&RS\ WKHFDRPSABHRNRQILIXUDWLRQ LQWR WKH U
FS QRGHBPRGXOHV SURWUDFWRU H[DPSROHWFKURPH2QO\
&RQILIXUH WKH 3URWUDFWRU FRQILIXUDWLRC

2SHQ WKH 3URWUDFWRU FRQILIXUDWLRQ
(GLW WKH 6HOHQLXP :HE'ULYHU ORFDWLRQ
FKURPH'ULYHU

FKURPH'ULYHU QRGHBPRGXOHV SURW U BKEW R H GAHOrHI]
(GLWLOMWHKMHFWLRQ WR UHIOHFW WKH WHVW C

VSHFV > VSHF H H MV @

6HW WKH GHIDXOW EDVH 85/

EDVH8B8UO KWWS ORFDOKRVW

([FHOOHQW 3URWUDFWRU VKRXOG QRZ EH LQVWEL
FRQILIXUDWLRQ

HISRUWV FRQILJ ~*
FKURPH2QO\ WUXH
FKURPH'ULYHU QRGHBPRGXOHYVY SURWRJBKWRRHGHUQN @ UX

FDSDELOLWLHV ~
EURZVHUI1DPH FKURPH

EDVH8UO KWWS ORFDOKRVW

VSHFV > VSHF H H MV @



6HWWLQJ XS .DUPD

7KH GHWDLOV IRU .D KD FDKEHDBXREGDVQ LV D E
VXPPDU\ RI WKH VWHSYVY UHTXLUHG WR LQVWDOO I

,QVWDOO .DUPD XVLQJ WKH IROORZLQJ FRPPD

QSP LQVWDOO NDUPD J
, QLWLDOL]H WKH .DUPD FRQILJXUDWLRQ

NDUPD LQLW
8SGDWH WKH .DUPD FRQILJXUDWLRQ

ILOHV >
ERZHUBFRPSRQHQWY DQJXODU DQJXODU MV

ERZHUBFRPSRQHQWY DQJXODU PRENVMMWMQJIXODU PRFN®
VSHF XQLW MV
@

1RZ WKDW ZH KDYH VHW XS WKH SURMHFW GLUHF
FDQ GLYH LQWR WKH FRGBUPPHARG MO WKH FRPSOH

PRGXOH H[SRUWYV IXQFWLRQ FRQILJ ~
FRQILJ VHW A~

EDVH3DWK
IUDPHZRUNYV > MDVPLQH @
ILOHV >
ERZHUBFRPSRQHQWY DQJXODU DQJXODU MV
ERZHUBFRPSRQHQWY DQJXODU PRENVMMWMQJIXODU PRFENYV

VSHF XQLW MV
Q@
UHSRUWHUV > SURJUHVV @
SRUW

DXWR:DWFK WUXH
EURZVHUV > &KURPH @
VLQJOH5XQ IDOVH



6HWWLQJ XS KWWS VHUYHU

$ ZHE VHUYHU ZLOO EH XVHG WR KRVW WKH DSSO
GHYHORSPHQW R ®WWWs\\RU VMR VKSVWHHURRG XOH LV D
VHUYHU WKDW VHUYHV VWDWLF FRQWHQW.WWS kNU
LQ \RXU SURMHFW W\SH WKH IROORZLQJ FRPPDQ"

QSP LQVWDOO KWWS VHUYHU

2QRHVWS VHUYMULQVWDOOHG \RX FDQ UXQ WKH VHU
GLUHFWRU\ RI WKH ZHE SDJH +HUH LV DQ H[DPSC

QRGHBPRGXOHV KWWS VHUYHU ELQ KWWS VHUYHU
1RZ WKDW KR¥XSKODHUMQYWDOOHG \RX FDQ PRYH RQ



/RS GRZQ RU ERWWRP X

JURP RXU GHYHORSPHQW SHUVSHFWLYH ZH KDYH
WKDW ZH ZLOO GLVFXVV LQ WKLV ERRN DUH DV IR

e 7/KH ERWWRP XS:DWEURBIEK DSSURDFK ZH WKLC
FRPSRQHQWY ZH ZLOO QHHG FRQWUROOHU VF
PRVW ORJLFDO RQH DQG VWDUW FRGLQJ

e 7KH WRS GRZQ DSMMKIRMKHKW DSSURDFK ZH ZRUN
8, 'H WKHQ FUHDWH WKH DSSOLFDWLRQ DURXC

7KHUH DUH PHULWVY WR ERWK W\SHV Rl DSSURDFK
H[LVWLQJ FRPSRQHQWY UHTXLUHPHQWV DQG VR
FKRLFH EDVHG RQ WKH OHDVW UHVLVWDQFH @R/
GRZQ HYHU\WKLQJ LV ODLG RXW IRU XV IURP WKI
RUJDQLFDOO\ EXLOG WKH DSSOLFDWLRQ DURXQG



7HVWLQJ D FRQWUROOHL

%HIRUH JHWWLQJ LQWR WKH VSHFLILFDWLRQ DQ)\
LPSRUWDQW WR VHH WKH IXQGDPHQWDOV RI WHWM
FRPSRQHQW XVHG LQ PRVW DSSOLFDWLRQV



$ VLPSOH FRQWUROOHU WHVW

KHQ WHVWLQJ D FRQWUROOHU WHVWYV DUHR® QU
HLWKHU WKH REMHFWY RU PHWKRGV LIQQ HVNE KILY¥ KRI!
SDUWLFXODU UHIHUHQFH DQG WhHWRW XKW H® IITRW W
WKH FRQWUROOHUV VFRSH FDQ EH DVVLIJQHG WR
DQ HI[DPSOH RI ZKDW WKLV ZRXOG ORRN OLNH

GHVFULEH IXQFWLRQ *#
YDU VFRSH ne
EHIRUH(DFK IXQFWLRQ 7
PRGXOH DQ\ORGXOH
LOMHFW IXQFWLRQ FRQWUROOHU #
FRQWUROOHU $Q\&RQWUROOHU ~ VFRSH VFRSH"

,Q WKH SUHFHG L Q/F FFSIR\EH HVEMHLW DWW EBYQHG WR W
FROQWUROOHU ZLWKLQ WK SIRIEQ/NHHFRWF IDX@ W ZREH XP
WHVW DQG LV DOVR UHLQLWLDOL]HG EHIRUH HDF



,QLWLDOL]LQJ WKH VFRSH

,Q WKH SUHFHGERSHW [IDPISWIHD O LM G/ MR/ LY RRWHW
DSSURDFK MXVW OLNH D SDJH D FRQWUROOHU R
FDXVH LQKHULWDQFH RI D SDUHQW VFRSH DV IRO

ERG\ QJ DSS DQ\ORGXOH !

GLY QJ FRQWUROOHU 3DUHQW&RQWUROOHU !
GLY QJ FRQWUROOHU &KLOG&RQWUROOHU !
GLY!

GLY!

ERG\!

$V VHHQ LQ WKH SUHFHGLQJ FRGH ZH KRBEBYW: R M
IXQFWLRQ KDV DFFHVV WR ,Q RUGH UvARR RENNVE W
LQ WMHAWQFWLRQ +HUH LV KRZ WKH SUHFHGLQJ

LOMHFW IXQFWLRQ FRQWUROOHU URRWG6FRSH #

YDU SDUHQWG6FRSH URRWG6FRSH QHZ

FRQWUROOHU 3DUHQW&RQWUROOHU ~ VFRSH SDUHQWG6FRSH
YDU FKLOGG6FRSH SDUHQWG6FRSH QHZ

FRQWUROOHU $Q\&RQWUROOHU "~ VFRSH FKLOGG6FRSH"

7TKHUH DUH WZR PDLQ WKLQJVY WKDW WKH SUHFHG

e TKHUIRRW6FRSHRSH LV LQMHFW HU&RAVSWRRSHR IS H W\H W
OHYHO RI VFRSH WKDW H[LVWYV

e (DFK OHYHO RI VFRSHAHz FPHINDRARHGG ZK WAK PMHRAHK |
VFRSH

,Q WKLV FKDSWHU ZH ZLOO XVH WKH VLPSOLILHG
REMHFW KRZHYHU LW LV LPSRUWDQW WR XQGHU



%ULQJ RQ WKH FRPPHQW

1RZ WKDW WKH VHWXS DQG DSSURDFK KDYH EHHC(
WHVWLQJ SRLQW RI YLHZ DV ZH ZLOO EH XVLQJ C
SURWUDFWRU WHVWYV ILUVW DQG WKHQ EXLO®IWHK
F\FOH ZH KDYH DOUHDG\ UHYLHZHG WKDW LV WH



/HVW ILUVW

/KH VFHQDULR JLYHQ LV LQ D ZHOO VSHFLIIHVAVLR
WHPSODWH

GHVFULEH IXQFWLRQ ~#
EHIRUH(DFK IXQFWLRQ 7

LW IXQFWLRQ ~

3ODFLQJ WKH VFHQDULR LQ WKH WHPSODWH ZH

GHVFULEH *LYHQ , DP SRVWLQJ D QHZ FRBPHQW IXQFWLR
GHVFULEH :KHQ , SXVK WKH VXEPLW EXWWRQ IXQFWLRQ
EHIRUH(DFK IXQFWLRQ 7

LW 6KRXOG WKHQ DGG WKH FRPPHQW IXQFWLRQ *

JROORZLQJ WKH $pPV $VVHPEOH $FW $VVHWWPS

$VVHPEOH

/7KH EURZVHU ZLOO QHHG WR SRLQW WR WKH ILUYV
DOUHDG\ EHHQ GHILQHG ZH FDQ DGG WKH IROOR.

EHIRUH(DFK IXQFWLRQ ~
EURZVHU JHW

1RZ WKDW WKH WHVW LV SUHSDUHG ZH FDQ PRYF

$FW

7KH QH[W WKLQJ ZH QHHG WR GR EDVHG RQ WKH
7KH HDVLHVW WKLQJ LV WR MXVW SXW VRPH WHI[V
NQRZLQJ ZKDW WKH HOHPHQW ZLOO EH FDOOHG R
VKRXOG EH

+HUH LV WKH FRGH WR DGG WKH FRPPHQW VHFWL

EHIRUH(DFK IXQFWLRQ ~

YDU FRPPHQW,QSXW LQSXW
FRPPHQW,QSXW VHQG.H\V D FRPPHQW

/KH ODVW DVVHPEOH FRPSRQHQW 6X¥ FSEHAOMWWRRIQW |
HDVLO\ DFKLHYHG LQFARURWOQBWWROQ XVYHQ@JWKRKXJIK
\HW RU DQ\ DWWULEXWHV ZH FDQ VWLOO QDPH \



EHIRUH(DFK IXQFWLRQ ~

YDU VXEPLW%XWWRQ HOHPHQW DOO E\PFEDWWRQLHNV 6XE

)LQDOO\ ZH ZLOO KLW WKH FUX[ RI WKH WHVW DC(

$VVHUW

7KH XVHU H[SHFWDWG@REP EWWWRY IRQFBLWKHG W
LV D OLWWOH DPELJXRXV EXW ZH FDQ GHWHUPLC
WKDW WKH FRPPHQW ZDV DGGHG 7KH VLPSOHVW
SDJH ,Q $QJXODU-6 WKH HDVLHMWHZBRENRHG R/ WK
DOO FRPPHQWY 7R WHVW WKLV ZH ZLOO DGG WK

LW 6KRXOG WKHQ DGG WKH FRPPHQW IXQFWLRQ A
YDU FRPPHQWVY HOHPHQW E\ UHSHDWH WP PHRPPW Q W LLLYV WR
H[SHFW FRPPHQW JHW7H[W WR%H D FRPPHQW

1RZ WKH WHVW KDV EHHQ FRQVWUXFWHG D@& PH
FRQFLVH +HUH LV WKH FRPSOHWHG WHVW

GHVFULEH *LYHQ , DP SRVWLQJ D QHZ FRPPHQW IXQFWLR
GHVFULEH :KHQ , SXVK WKH VXEPLW EXXRQWRQ IXQFWL
EHIRUH(DFK IXQFWLRQ ~
$VVHPEOH
EURZVHU JHW

YDU FRPPHQW,QSXW LQSXW
FRPPHQW,QSXW VHQG.H\V D FRPPHQW

$FW
$SFW

YDU VXEPLW»%XWWRQ HOHPHQW DOW EEXEPPALWRQ7H]
FOLFN

$VVHUW

LW 6KRXOG WKHQ DGG WKH FRPPHQW IXQFWLRQ *
YDU FRPPHQWY HOHPHQW E\ UHSHDWHU FRPPHQW LQ
FRPPHQWYV ILUVW

HISHFW FRPPHQW JHWT7H[W WR%H D FRPPHQW



ODNH LW UXQ

%DVHG RQ WKH HUURUY DQG RXWSXW RI WKH WH\

/KH ILUVW VWHS WR PDNH WKH FRGH UXQ LV V
VLWH OHWPYV FUHOW HKHWRPEIHIH ERQHYV

'2&7<3( KWPO!
KWPO!
KHDG!

WLWOH! WLWOH!
KHDG!
ERG\!

ERG\!
KWPO!

$OUHDG\ DQWLFLSDWLQJ WKH ILUVW HUURU D

VFULSW W\SH WH[W MDYDVFULSW
VUF ERZHUBFRPSRQHQWY DQJXODU DQJXODU MV I' VFULS\
ERG\!

1RZ VWDUWLQJ WKH ZHE VHUYHU XVLQJ WKH |

QRGHBPRGXOHV KWWS VHUYHU ELQ KWWS VHUYHU S
5XQ SBURWUDFWRU WR VHH WKH ILUVW HUURU

QRGHBPRGXOHV ELQ SURWUDFWRU FKURPH2QO\&RQI M)
2XU ILUVW HUURU VWDWHY WKDW $QJXODU-6 F

(UURU $QJXODU FRXOG QRW EH IRXQG RQ WRIHF MK R VKW W £
DQJXODU QHYHU SURYLGHG UHVXPH%RRWVWUDS

7KLV LV EHFDXVHQZ H ¥HAH & KR IDGAIE /HWPV FUF
WR WKH SDJH

7KH FRPSOHWH +70/ SDJH QRZ ORRNYVY DV IROORZV

'2&7<3( KWPO!
KWPO!

KHDG!

WLWOH! WLWOH!
KHDG!

ERG\!

VFULSW VUF ERZHUBFRPSRQHQWY DQMODUWFDIOQIWODU M

ERG\!
KWPO!

$GGLQJ WKH PRGXOH
7KH ILUVW FRPSRQHQW W K RW D\SFEXWOVHH GEWERH[GLHDEL Y



8VH WKH IROORZLQJ VWHSV WR DGG WKH PRGXOH
$GGE ps®V DQ DWWEREBENKIWH WR WKH
ERG\ QJ DSS FRPPHQWYV !

1RZ ZH FDQ JR DKHDG ERESHERRIGXVHHDD QIGPB G B
QDPHRPPHQWV MV

DQJXODU PRGXOH FRPPHQWV >@

$GG WKLV QFtA[IkWwHO WR

VFULSW VUF DSS FRPPHQW&RQWUROOHU MV ! VFULSW!
SHUXQ WKH SBURWUDFWRU WHVW WR JHW WKH

(UURU 1R HOHPHQW IRXQG XVLQJ ORFDWRUR U6 \L R\GX&H O H

7KH WHVW FRXOGQPW ILQG RXU LQSXW ORFDWRU

$GGLQJ WKH LQSXW

+HUH DUH WKH VWHSV \RX QHHG WR IROORZ WR D
$00 ZH KDYH WR GBskWDG® D WKPS®OMHIH
LQSXW W\SH WH[W !
5XQ WKH WHVW DQG VHH ZKDW WKH QHZ RXWS
(UURU 1R HOHPHQW IRXQG XVLQJ ORFDWRW BXEXMMWRQ7
-XVW OLNH WKH SUHYLRXV HUURU ZH QHHG W
EXWWRQ W\SH EXWWRQ !6XEPLW EXWWRQ!
5XQ WKH WHVW DJDLQ DQG WKH QH[W HUURU 1

(UURU 1R HOHPHQW IRXQG XVLQJ ORFDWR WFRPPHBSHDW H
FRPPHQWYV

7KLV DSSHDUV WR EH IURP RXU H[SHFWDWLRQ WK
SDJH WRUBXIKDMR DGG WKLV WR WKH SDJH ZH ZL(
GDWD IRU WKH UHSHDWHU

&ROQWUROOHU

$V ZH PHQWLRQHG LQ WKH SUHFHGLQJ V HEMW HLRWQV
REMHFW ,Q R U@ PRHYRE NDISFBVWEH ZLOO XVH D FRQ
FRPPHQWYV LQ LWV VFRSH 8V H FWiKe dREMIRZW QLIQ VN

&UHDWH D QHZ ILOH LQ MRRHAHR®&RG W URTOMR WV C

DQJXODU PRGXOH FRPPHQWYV
FRQWUROOHU &RPPHQW&RQWUROOHU > WHFRSHI "I XQFWL



VFRSH FRPPHQWV >@
'@
$GG LW WR WKH ZHE SDJH DIWHU WKH $QJXOD

VFULSW VUF DSS FRPPHQW&RQWUROOHU MV ! VFULSW!
1RZ ZH FER@PBIGWE&RQWWROMWIKH SDJH

GLY QJ FRQWUROOHU &RPPHQW&RQWUROOHU !
/KHQ DGG D UHSHDWHU IRU WKH FRPPHQWYV D

X0 QJ UHSHDW FRPPHQW LQ FRPPHQWYV !
OLI""FRPPHQW ~ OL!
XO!

5XQ WKH SURWUDFWRU WHVW DQG OHWPV VHH

(UURU 1R HOHPHQW IRXQG XVLQJ ORFDWR FRP\PHBSHDW H
FRPPHQWYV

+PPP ‘H JHW WKH VDPH HUURU

/IHWPV ORRN DW WKH DFWXDO SDJH WKDW JHW
JR WWRVS ORFDOKRVIQG RSHQ WKH FRQVROHWRC(
6KLIW <RX VKRXOG VHH VRPHWKLQJ OLNH ZKDYV

1RWLFH WKDW WKH UHSHDWHU DQG FRQWUROC
FRPPHQWHG RXW 6LQFH 3URWUDFWRU LV RQO’
UHSHDWHU

*UHDW 1RZ ZH NQRZ ZK\ WKH UHSHDWHU LVQE
D FRPPHQW WR VKRZ XS LW KDRARAYRQM/MR/SM RTXK
VPDOOHVW FKDQJH LV WR DGG VRPHWKLQJ WR
IROORZLQJ FRGH VQLSSHW

FRQWUROOHU &RPPHQW&RQWUROOHU > WFRSH "IXQFWLF
VFRSH FRPPHQWV > DQ\WKLQJ @



@
1RZ UXQ WKH WHVW DQG ZH JHW WKH IROORZL

([SHFWHG DQ\WKLQJ WR EH D FRPPHQW

'RZ ‘HILQDOO\ WDFNOHG DOO WKH HUURUYV DQG
+70/ FRGH ORRNVY OLNH VR IDU

'2&7<3( KWPO!
KWPO!
KHDG!
WLWOH! WLWOH!
KHDG!
ERG\ QJ DSS FRPPHQWYV !
GLY QJ FRQWUROOHU &RPPHQW&RQWUROOHU !
LQSXW W\SH WH[wW !
XO!
OL QJ UHSHDW FRPPHQW LQ FRPPHQWYV !
"MERPPHQW YDOXH ™
OoL!

XO!
GLY!

VFULSW VUF ERZHUBFRPSRQHQWY DQJXONBUDL@WODU MV !
VFULSW VUF DSS FRPPHQWYV MV ! VFULSW!

VFULSW VUF DSS FRPPHQW&RQWUROOHU MV I VFULSW!
ERG\!

KWPO!

fKHRPPHQWWRWG XOH ORRNYV DV IROORZYV

DQJXODU PRGXOH FRPPHQWV >@
+HUHRPVHQWE&RQWUROOHU MV

DQJXODU PRGXOH FRPPHQWYV
FRQWUROOHU &RPPHQW&RQWUROOHU RQVARRSEH I'KQFWL
VFRSH FRPPHQWV >@

‘@
ODNH LW SDVV

LWK 7' \RX ZDQW WR DGG WKH VPDOOHVW SRVV|
ZH KDYH KDUGFRGHG |IRU WKH PRPHQW QW KIHMFRHK
DQ\WWKL@ORFRPPHOMMKLY VKRXOG PDNH WKH WHVW SDV
SDVV

DQJXODU PRGXOH FRPPHQWYV

FRQWUROOHU &RPPHQW&RQWUROOHU > WFRSH "IXQFWLRQ
VFRSH FRPPHQWYV > D FRPPHQW @

@

U
5XQ WKH WHVW DQG EDP :H JHW D SDVVLQJ WHYV



WHVW DVVHUWLRQ IDLOXUHYV

DLW D VHFRQG ‘H VWLOO KDYH VRPH ZRUN WR G
GRQH ‘H DGGHG VRPH KDFNV MXVW WR JHW WKH

o SOLFNLQOSXEPEWMWIWRQ ZKLFK UHDOO\ GRHVQP)
e +DUGFRGHG LQLWLDOL]|DWLER®RRIPHWWH H[SHFWF

/KH SUHFHGLQJ FKDQJHY DUH FULWLFDO VWHSYV ¢
7KH\ ZLOO EH WDFNOHG LQ WKH QH[W SKDVH RI W
UHIDFWRU



ODNH LW EHWWHU

/TKH WZR FRPSRQHQWYVY WKDW QHHG WR EH UHZRU

e $GGLQJ EHKDLRREWW WRM
e SHPRYLQJ KDUGFRGHG YDOXH RI WKH FRPPHQW



,PSOHPHQWLQJ WKH 6XEPLW E

TKEXEPEWWWRQ QHHGV WR DFWXDOO\ GR VRPHWEK
LPSOHPHQWDWLRQ E\ MXVW KDUGFRGLQJ WKH YD
VZLWFK WR DQ DSSURDFK IRFXVHG RQ XQLW WHWV!
SXVKLQJ FKDQJHVY WR WKH FRGH 'H KDYHQPW ZUI

JRU WKLV QH[W ELW RI ZRUN ZH ZLOO VZLWFK JH
WKHKEPEWWWRQ WKURXJK WHVWY ‘H ZLOO EH IRO
LW UXQ PDNH LW EHWWHU

&RQILIXULQJ .DUPD

‘H GLG VRPHWKLQJ YHU\ VLPLODU &KW SWKHWN . (GMR
, ZRQPW VSHQG DV PXFK WLPH GLYLQJ LQWR WKH
IRU D GHHSHU GLVFXVVLRQ RQ VRPH RI WKH DWW
FRQILIJXUH .DUPD

8SGDW&HWKHWLRQ ZLWK WKH DGGHG ILOHV

ILOHV >

DSS FRPPHQWYV MV
DSS FRPPHQW&RQWUROOHU MV

@
6WDUW .DUPD

NDUPD VWDUW
&RQILUP WKDW .DUPD LV UXQQLQJ

&KURPH 'LQGRZV ([HFEXWHG R&(668& VHEV
VHEV

/HVW ILUVW

[HWPV ILUVW VWDUW ZHAWKQ LIV QG I Uk FeHO @@VGIK AL O C
WKH EDVH WHPSODWH

GHVFULEH IXQFWLRQ ~
EHIRUH(DFK IXQFWLRQ ~

LW IXQFWLRQ A

$FFRUGLQJ WR WKH VS6HEFEPIERDWNLRQ L X KH®L WNKHHG
FRPPHQW ‘H ZLOO QHHG WR ILOO LQ WKH EODQN
$FW $VVHUW



$VVHPEOH

/KH EHKDYLRU ZLOO QHHG WR EH SDUW RI D FRQ\
XQGHU WHVW LQ WKLWFB\RHE ¥ PVWK HZ H RAQ\W O ROHDHHA
DVVHPEOH RI WKLY WHVW 7R ZLUH XS WKH $Q@IK®
DQG WKHQ&ROMIKARWRIIMMURESGHU LQWR W K H_ QMG W7HEN
.DUPD :@XH ZLOO GR WKH VDPH LQ WKH IROORZLQ:

YDU VFRSH ne
EHIRUH(DFK IXQFWLRQ ~
PRGXOH FRPPHQWYV
LOMHFW IXQFWLRQ FRQWUROOHU ~#
FRQWUROOHU &RPPHQW&RQWUROOHU ~ VFRSH VFRSH"

1RZ WKH FRQ@GWIREQMHHWPVZKLFK LV XQGHU WHVW
$FW

7KH VSHFLILFDWLRQ GHWHUDPBG&®HW MWK® RMEGZRAERIHH A ¢
WKH IROORZLGH RBEBYWRWIRE RI WKH WHVW

EHIRUH(DFK IXQFWLRQ ~*
U
VFRSH DGG DQ\ &RPPHQW

1RZ IRU WKH DVVHUWLRQ
$VVHUW

$VVHUW WKDW WKH FRPFR-EQMA W HOFRZ\ LFRAMWEBA B K F
HOHPHQW $GG WKH IROORZLQJ FRGH WR WKH WH

LW IXQFWLRQ ~
H[SHFW VFRSH FRPPHQWV> @ WR%H DQ\ FRPPHQW

6DYH WKH ILOH DQG OHWPV PRYH RQ WR WKH QH]

ODNH LW UXQ

1RZ WKDW ZH KDYH PRVW RI WKH WHVW SUHSDUH
RXWSXW RI WKH FRQVROH ZKHUH .DUPD LV UXQQL

7\SH(UURU XQGHILQHG LV QRW D IXQFWIQRMIXYLW FRPPH

JRRNLQJ DW WKH OLQHRQDRPHEHKQ WK DWH VW DL XOIF
JHWPV JR DKHD ® DIX® BWWRIQQLR R A% K R ERRHIPMU RD
IROORZLQJ VWHSV

2SHQ WKH FRQWUROOHU VFRIM$DQG FUHDWH |

VFRSH DGG IXQFWLRQ ~°



&KHFN .DUPDPV RXWSXW DQG OHWPY VHH ZKH!

([SHFWHG D FRPPHQW WR EH DQ\ FRPPHQW

1RZ ZH KDYH KLW WKH H[SHFWDWLRQ S5HPHPE
WKLV WR ZRUNGORGEW LW QHW Rs N 1 Kp AVYDQUWY D ® \W R
FRPPHAWHQ FDOOHG

VFRSH DGG IXQFWLRQ ~#
VFRSH FRPPHQWYV XQVKLIW DQ\ FRPPHQW

/LS

8QVKLIW D VWDQGDUG -DYD6FULSW IXQFWLRQ W
KHQ ZH FKHFN .DUPDPV RXWSXW ZH VHH WKH

&KURPH ‘LQGRZV ([HFXWHG R&(668&

6XFFHVV 7KH WHVW SDVVHV EXW DJDLQ QHHGV \
PDNH LW EHWWHU UHIDFWRU

ODNH LW EHWWHU

7KH PDLQ SRLQW WKDW Q HbicS\X Q/RWHE IR @ H,\l FGARRHUM
DUJXPHQWY 7KLV VKRXOG EH VWUDLJKWIRUZDUG
UXQV 8S G DBaND AMWNER@HRMW&RQWURWERHWRWH DQ DUJY
DUJXPHQW WHRR ErG GDAW B DW K H

VFRSH DGG IXQFWLRQ FRPPHQW7R$GG *
VFRSH FRPPHQWY XQVKLIW FRPPHQW7RS$GG

&KHFN WKH RXWSXW ZLQGRZ RI .DUPD DQG HQVXL
WHVW ORRNV DV IROORZV

GHVFULEH IXQFWLRQ ~
YDU VFRSH ~°
EHIRUH(DFK IXQFWLRQ A
PRGXOH FRPPHQWV
LOQMHFW IXQFWLRQ FRQWUROOHU ~
FRQWUROOHU &RPPHQW&RQWUROOHH ~ VFRSH VFRS

VFRSH DGG DQ\ FRPPHQW

LW IXQFWLRQ 7
H[SHFW VFRSH FRPPHQWV> @ WR%H DQ\ FRPPHQW

/KEHMRPPHQW&RQWMROBHRQRZ ORRNV DV IROORZV



DQJXODU PRGXOH FRPPHQWYV
FROQWUROOHU &RPPHQW&RQWUROOHU DPRQYFREBRISHIXQFW
VFRSH FRPPHQWV >@
VFRSH DGG IXQFWLRQ FRPPHQW7R$GG ~
VFRSH FRPPHQWY XQVKLIW QHZ&RPPHQW

‘@
%DFN XS WKH WHVW FKDLQ

‘H FRPSOHWHG WKH XQLWDWHVAF W QRQD AR EZWLR DD
WR VSHFLI\ WKH EXECEWVRY RRQ WKH DB\EPWRY OR G NV\
EXWWRQ LV VR NERWWU MEKHNVH 7KH VW H $ X BAPREVDW
DUH DV IROORZV

2SHQAWKHKw®DbJH DQG OLQN LW DV IROORZYV

EXWWRQ W\SH EXWWRQ QJ FOLFN DGG XEPRWPHQIWWR® !

'DUQLQJ ,V WKH YDOXH KDUGFRGHG" :HOO DJI
HQVXUH WKDW WKH WHVW VWLOO SDVVHV :H Z
KRZ ZH ZDQW LW EXW LQVWHDG RI D ELJ EDQJ
LQFUHPHQWDO FKDQJHYV

1RZ OHWPV UHUXQ WKH 3URWUDFWRU WHWW D!
SDVVHV DQG ZH DUH RND\ 7KH KDUGFRGHG YL
IHWPV JR DKHDG DQG UHP RrGW VIR D WL @RV R KO
DV IROORZV

VFRSH FRPPHQWYV >@
5XQ WKH WHVW DQG VHH WKDW ZH VWLOO JHW

1RZ WKH ODVW WKLQJ ZH QHHG WR PR LXY KN MRKE
EHLQJ DGGHG VKRXOG EH GHWHUPLQHG E\ WKH L

%LQG WKH LQSXW

+HUH DUH WKH VWHSV \RX QHHG WR IROORZ WR E

/R EH DEOH WR ELQG WKH LQSXW Q0 MR HNOR MWHN
WKe&lsxWDJ

LQSXW W\SH WH[W QJ PRGHO QHZ&RPPHQW !
TKHQ 0OFOMKBMWWULEXWH QWEZRSFOPPRIWGH OVRN W K

EXWWRQ W\SH EXWWRQ QJ FOLFN DGG GRZWREXMQWR QS|

5XQ WKH SURWUDFWRU WHVW DQG FRQILUP WKDW



2Q0ZDUGYV DQG XSZDUGV

1RZ WKDW ZH KDYH WKH ILUVW VSHFLILFDWLRQ Z
WKH QH[W VSHFLILFDWLRQ 7KH QH[W VSHFLW\FW R
FRPPHQW

'H ZLOO XVH WKH VDPH WRS GRZQ DSSURDFK DQ&
FRQWLQXH WR IROORZ WKH 7' OLIH F\FOH WXDW



/HVW ILUVW
JROORZLQJ WKH SDWWHUQ ZH ZLOO VWDUW ZLWK

GHVFULEH IXQFWLRQ ~#
EHIRUH(DFK IXQFWLRQ ~

LW IXQFWLRQ A

KHQ ZH ILOO LQ WKH VSHFLILFDWLRQ ZH JHW WEK

GHVFULEH :KHQ , OLNH D FRPPHQW I[IXQFWLRQ *
EHIRUH(DFK IXQFWLRQ 7

LW VKRXOG WKHQ EH OLNHG IXQFWLRQ ~#

‘LWK WKH WHPSODWH LQ SODFH ZH DUH UHDG\ W

$VVHPEOH

7KH DVVHPEO\ RI WKLV WHVW ZLOO UHTXLUHKDQFR
HILVWLQJ SRVWHG FRPPHQW WHVW W VKRXOG O

GHVFULEH *LYHQ , DP SRVWLQJ D QHZ FRIFRFHQW IXQFW
GHVFULEH :KHQ , OLNH D FRPPHQW IXQFWLRQ *
U

$FW

/KH XVHU VSHFLILFDWaRNGE XMW WRIQY V8 HWYI RMKRDW DWW KE
FRPPHQW +HUH DUH WKH VWHSV WKDW ZLOO EH |
WKDW WKH IROORZLQJ VRHHREM DWHOWEH DGGHG WF

6WRUH WKH ILUVW FRPPHQW VR WKDW LW FDQ

YDU ILUVW&RPPHQW QXOO
EHIRUH(DFK IXQFWLRQ ~
U

)LQG WKH ILUVW FRPPHQWPY OLNH EXWWRQ

YDU ILUVW&RPPHQW HOHPHQW DOO E\ UHS®DWHU FRPPH
FRPPHQWYVY ILUVW
YDU OLNH% XWWRQ ILUVW&RPPHQW HOHPHQMWNE\ EXWWRQ

/KH FRGILNRBEXWKMHRQ ZKHQ LW LV FOLFENHG LV

OLNH%XWWRQ FOLFN



$VVHUW

7KH VSHFLILFDWLRQ H[SHFWDWLRQ LV WKDW RQW¥
EHVW GRQH E\ SXWWLQJ DQ LOQGLFDWRU RI WKH K
FRGH ZLOO WKHQ EH DV IROORZV

LW 6KRXOG LQFUHDVH WKH QXPEHU RI OLMNWNVNRWR "RQH [IXQ
YDU FRPPHQW/LNHYV ILUVW&RPPHQW HOHROHQWWE\ ELQGLQJ
HISHFW FRPPHQW/LNHV JHW7H[W WR%H

/KH FUHDWHG WHVW QRZ ORRNV DV IROORZV

GHVFULEH :KHQ , OLNH D FRPPHQW I[IXQFWLRQ *
YDU ILUVW&RPPHQW QXOO
EHIRUH(DFK IXQFWLRQ 7

$VVHPEOH
ILUVW&RPPHQW HOHPHQW DOO E\ UHSHRQWHRW PHRPPWHQ W U

YDU OLNH%XWWRQ ILUVW&RPPHQW HOMHHMWQWLENHEXWWRQ

$FW
OLNH®%WXWWRQ FOLFN

$VVHUW
LW 6KRXOG LQFUHDVH WKH QXPEHU RI OXKHWWRQORQH

YDU FRPPHQW/LNHV ILUVW&RPPHQW HIOHP H-QWHEX ELQG
HISHFW FRPPHQW/LNHV JHW7H[W WR%H



ODNH LW UXQ

/KH WHVW KDV EHHQ SUHSDUHG DQG LV LWFKLQJ
XQWLO WKH WHVW SDVVHV 7KH IROORZLQJ VXVWHS
PDNH WKH WHVW SDWK

5XQ 3BURWUDFWRU
9LHZ WKH HUURU PHVVDJH LQ WKH FRPPDQG O

(UURU 1R HOHPHQW IRXQG XVLQJ ORFDWRW BLEKWWRQ7
$V WKH HUURU \owWnhDEXHVW R HURH DLRWHQK DQG D(

OL QJ UHSHDW FRPPHQW LQ FRPPHQWYV !
ANERPPHQW
EXWWRQ W\SH EXWWRQ !OLNH EXWWRQ!
oL!

5XQ 3BURWUDFWRU
O9LHZ WKH QH[W HUURU PHVVDJH

([SHFWHG D FRPPHQW OLNH WR EH D FRPPHQW

%\ DGGOONHEXMHVRQ ZH FDXVHG RXU RWKHU W
WHKHW7HWPHWKRG 3URMWUDWPHWREKRG JHWV WKH L
LOQQHU HOHPHQWYV 7R IL[ WKLV ZH ZLOO Q®&IHE
SDUW RI WKH WHVW

LW 6KRXOG WKHQ DGG WKH FRPPHQW IXQFWLRQ *
YDU FRPPHQWY HOHPHQW DOO E\ UHSHDWRIRIPH@WNFNHQW W
HISHFW FRPPHQWY JHW7H[W WR%H D FRPPHQW OLNH

5XQ SURWUDFWRU
O9LHZ WKH QH[W HUURU PHVVDJH

(UURU 1R HOHPHQW IRXQG XVLQJ ORFDWRMWNHVELQGLQJ

7LPH WRBLDEEE @GLQJ 7KLV RQH LV D OLWWOH |
ERXQG WR D FRPPHQW :H QHHG WR FKDQJH WK
FRQWUROOHU &RPPHERNYHQBBEHVRQIGR @ & HVB KF
FRPPHQW VKRXOG EH D QORE M id ENW G L1 B HQW KMLK/H
VWHS LV MXVW WR JHW WKH WHVW WR SDMAG 7|
IXQFWLRQ WR FUHDWH FRPPHQWYV EDVHG RQ W
2 SHARPPHQW&RQWURD OIEU MBGWX WKWLRQ DV IROOR:

VFRSH DGG IXQFWLRQ FRPPHQW7R$GG

YDU QHZ&RPPHQW A~YDOXH FRPPHQW7R$GG OLNHYV
VFRSH FRPPHQWV XQVKLIW QHZ&RPPHQW

8SGDWH WKH SDJH WR XVH WKH YDOXH IRU WK



OL QJ UHSHDW FRPPHQW LQ FRPPHQWV !
AMERPPHQW YDOXH™

%YHIRUH UHUXQQLQJ WKH 3URWU [BFRMNPR QWANOHEN MY (
WR WKH +70/ SDJH

OL QJ UHSHDW FRPPHQW LQ FRPPHQWYV !
U
AMERPPHQW OLNHV™

1RZ UHUXQ WKH 3URWUDFWRU WHVWY DQG OH

([SHFWHG D FRPPHQW OLNH WR EH D FRPPHQW OLNH

%YHFDXVH WKH LQQHU WH[W RI WKH FRPPHQW |
HISHFWDWLRQ RI WKH WHVW

LW 6KRXOG WKHQ DGG WKH FRPPHQW IXQFWLRQ ~
U
HISHFW FRPPHQWY JHWT7H[W WR%H D FRPPHQW OLNH

5XQ 3BURWUDFWRU

([SHFWHG WR EH

1RZ ZH DUH ILQDOO\ GRZQ WR WKH H[SHFWDW
SDVV WKH VPDOOHVW FKODQEKW WRY EFS G/OIRWRD Y
FRPPHOWUD\ 7KH ILUVWLNMNHW KLFKGWRQDW IGHDF R Q\
XSGDWH WKH QXPEHU RI OLNHYV

VFRSH OLNH IXQFWLRQ FRPPHQW ~
FRPPHQW OLNHYV

ILOQNOWKAFHW KRG WR WKH +70J S HNWW U QE XDVH
IROORZV

EXWWRQ W\SH EXWWRQ QJ FOLFN OLNH AFRPPWREY! 'OLNEF
5XQ SURWUDFWRU DQG FRQILUP WKDW WKH Wt

/KH SDJH QRZ ORRNV DV IROORZYV

&RPSDUHG WR WKH GUDZLQJ DW WKH EHJLQQLQJ
FUHDWHG 1RZ WKDW ZH PDGH WKH WHVW SDVVWF



HQVXUH WKDW RXU FKDQJHV GLGQPW EUHDN WKH

JLILQJ WKH XQLW WHVWYV

2QH RI WKH SULPDU\ FKDQJHVY UHTXLUHG ZDV WR
YDOXH DQG QXPEHU RI OLNHV %HIRUH WKLQNLQJ
EHHQ DIIHFWHG OHWPV NLFN WKHP RIl ([HFXWH

NDUPD VWDUW
$V H[SHFWHG WKH HUUR®RPENREHVAHIFWHG WR WKH (

([SHFWHG ~ YDOXH DQ\ FRPPHQW OLNEHN DQ\WRPPHQW

SHYLHZLQJ WKH H[SHFWDWLRQ LW VHHERRKNPIOIWN MM
EH XVHG LQ WKH H[SHFWDWLRQ DV RSSRVHG WR \
DV IROORZV

LW IXQFWLRQ A
YDU ILUVW&RPPHQW VFRSH FRPPHQWV> @
H[SHFW ILUVW&RPPHQW YDOXH WR%H DQ\ FRPPHQW

6DYH WKH ILOH DQG FKHFN WKH .DUPD RXWSXW ¢
DQG SURWUDFWRU WHVWYV SDVV DQG ZH KDYH FRF
FRPPHQW DQG OLNLQJ LW <RX DUH IUHH QRZ WR
EHWWHU



ODNH LW EHWWHU

$00 LQ DOO WKH DSSURDFK HQGHG XS ZLWK WKk
FRPPHQW LQ WKH 8, DQG VHH WKH QXPEHU RI OLN
VWDQGSRLQW LV WKDW ZoH NIDHW KRREW SHYLLWM 2L DV Vi
WR GR OLVW ZH VHH WKDW WKH WR GR OLVW LV |
ZUDSSLQJ XS WKH IHDWXUH OHWDPV GLVFXYVNWVHWKF
IXQFWLRQDOLW\

&RXSOLQJ RI WKH WHVW

$V DOUHDG\ GLVFXVVHG LQ WKLV ERRN WHVWV D
JRRG WKLQJ ZKHQ WKHUH LV D FRPSOLFDWHG OR.
DVSHFWV RI WKH DSSOLFDWLRQ EHKDYH LQ FHUW
FRXSOLQJ DQG NQRZ ZKHQ LW LV LPSRUWDQW WR
7KHLNHXQFWLRQ ZH FUHDWHG VLPSO\ LQFUHPHQW
WHVWHG KRZHYHU WKH FRXSOLQJ ZH ZLOO EULQ
YDOXH ,Q WKLV FDVH ZH ZLOO QRWLRBEWIQREG G
DSSOLFDWLRQ SURJUHVVHV ZH PD\ ILQG WKH QH|
HIWHQG WKH IXQFWLRQ +HUH DUH D FRXSOH RI W

'‘RHY DGGLQJ D WHVW RXWZHLJK WKH FRVW RI
,V WKH WHVW DGGLQJ YDOXH WR WKH FRGH"

o 'RHV LW KHOS RWKHU GHYHORSHUV EHWWHL
,V WKH IXQFWLRQDOLW\ EHLQJ WHVWHG LQ VRI

%»DVHG RQ RXU GHFLVLRQ WKHUH LV QR PRUH UH
ZH ZLOO WDNH D VWHS EDFN DQG UHYLHZ WKH PD



6HOl WHVW TXHVWLRQV

4 TKGHzZIXQFWLRQ LV XVHG WR/AHRSHDWHA D FKLOG

7UXH
)DOVH

4 *LYHQ WKH IROORZLQJ FRGH VHIPHQW KRZ ZR

XO!

OL QJ UHSHDW LWHP LQ P\,WHPV !
AMLWHP YDOXH

oL

XO!

HOHPHQW DOO E\ UHSHDWHU LWHP LQ LWHPV
HOHPHQW DOO E\ UHSHDWHU LWHP LQ P\,WHPV
HOHPHQW DOO LWHP LQ LWHPV

4 7KH $QJIXODWHPRFENWLRQ LV XVHG WR

SHVROYH DSSOLFDWLRQ GHSHQGHQFLHV UHIHI
,QMHFW GHSHQGHQFLHV LQWR WKH DSSOLFDW
1RQH RI WKH DERYH



6 XPPDU\

'Q WKLV FKDSWHU ZH ZDONHG WKURXJK WKH 7'V
WRIJHWKHU $V WKH DSSOLFDWLRQ ZDV GHYHORSFH
DSSO\ WKH 7" WHVWLQJ WRROV DQG WHFKQLTXHYV
WKH ERWWRP XS DS SUKDSAWHGL VIFX P BDHEX DS WG W
HQG 7HVWLQJ ZLWK BURKHUBRWRBRP XS DSSURDFK
EXLOG XQLW WHVWV DQG WKHQ EXLOG WKH 8, OD
DSSURDFK ZDV VKRZQ WR IRFXV RQ WKH XVHUbPV |
DQG WKHQ ILOWHUV WKH GHYHORSPHQW WKURXJF
PHULW :KHQ DSSO\LQJ 7' LW LV HVVHQWLDO WR
WKURXJK D GLITHUHQW 7' DSSURDFK \RX VDZ VR}
$QJXODU-6 VXFK DV

7HVWLQJ D FRQWUROOHU IURP HQG WR HQG DQ
8VLQJ $QJXODU PRENSREWRHEMVRI WKHRQWUROO
SURWUDFWRUPV DELOLW\ WR

o WLQ @QIWRSHDWHRG PRGHO
o 6HQG NH\ VWURNHV WR LQSXW FROXPQV
o *HW DQ HOHPHQWbPV WH[W E\ LWV LQQHU +7(

7KH QH[W FKDSWHU ZLOO EXLOG RQ WKH WHFKQL"
WHVWLQJ DGYDQFHG WHFKQLTXHV IRU 3URWUDF\



&KDSWHU )OLS )ORS

$W WKLV SRLQW \RX VKRXOG EH IHHOLQJ FRQILG
$QIXODU-6 DSSOLFDWLRQ XVLQJ 7' <RX VKRXOG
,Q WKLY FKDSWHU \RX ZLOO FRQWLQXH WR H[SDC(
$QIJXODU-6 E\ ORRNLQJ DW WKH IROORZLQJ

$QJIJXODU-6 URXWHYV

3DUWLDO YLHZV

3URWUDFWRU ORFD&ERO WAD 8 UG D B MADOZHG\BHKAOH |
HOHPHQWYV

+HDGOHVV EURZVHU WHVWLQJ ZLWK .DUPD



)XQGDPHQWDOV

7KLV FKDSWHU ZLOO ZDON \RX WKURXJK DSSO\LQ
DSSOLFDWLRQ %HIRUH JHWWLQJ LQWR WKH ZDON
WHFKQLTXHV FRQILIXUDWLRQV DQG IXQFWLRQV
LQFOXGH

e 3URWUDFWRU ORFDWRUYV
e +HDGOHVYVY EURZVHU WHVWLQJ

$IWHU \RX KDYH UHYLHZHG WKHVH FRQFHSWYV \R)



SURWUDFWRU ORFDWRUYV

SURWUDFWRU ORFDWRUY DUH NH\ FRPSRQHQWYV W
QRW EH DEOH WR VKRZ H[DPSOHV RI DOO WKH GLI
WKH PRVW FRPPRQ RQHYV

SURWUDFWRU ORFDWRUV DOORZ \RX WR ILQG HOF
ZLOO VHH WKH IROORZLQJ LQ DFWLRQ &66 +7WRI
DUH SDV VHbG PN BXVKWML RQHPHKMQ FWLRQ ZLOO ILQG |
D SDJH 7KH JHQHULF ORFDWRU V\QWD[ LV DV IRO

HOHPHQW E\ /2&%$725!

,Q WKH SUHFREL+QILAMRGBGKODFHKROGHU 7KH IROOI
FRXSOH RI WKHVH ORFDWRUYV

&66 ORFDWRUYV

&66 LV XVHG WR DGG OD\RXW FRORU IRUPDWWLC
HQG WHVWLQJ SHUVSHFWLYH WKH ORRN DQG VW'
DQ HI[DPSOH FRQVLGHU WKH IROORZLQJ +70/ VQLS

GLY FODVV DQ\&ODVV LG DQ\,G! GLY!

YDU H HOHPHQW E\ FVV DQ\&ODVV
YDU H HOHPHQW E\ FVV DQ\,G
YDU H HOHPHQW E\ FVV GLY

YDU H GLY

$00 IRXU VHOHFWLRQV ZLOO VHOHFW WKH GLY H(

% XWWRQ DQG OLQN ORFDWRUV

%HVLGHY EHLQJ DEOH WR VHOHFW DQG LQWHUSR
EH DEOH WR ILQG EXWWRQV DQG OLQNV ZLWKLQ I
VLWH HDVLO\ +HUH DUH D FRXSOH RI H[DPSOHYV

e WXWWRQ WH[W ORFDWRU
EXWWRQ!DQ\%XWWRQ EXWWRQ!

YDUE HOHPHQW E\ EXWWRQ7H[W DQ\%XWWRQ
e /LOQN WH[W ORFDWRU

D KUHI IDQ\/LQN D!
YDUD HOHPHQW E\ OLQN7H[W DQ\/LQN

$QJXODU ORFDWRUYV

2Q0H RI SBURWUDFWRUPYV NH\ VWUHQJWKV LV WKRDW
$QJXODU-6 7KH UHSHDWHU ORFDWRU ZLA® Y Z&H



UHSHDADV XVHG 7KLV LV HVSHFLDOO\ XVHIXO ZKHC(
DQG WKH YDOXHV RI LQGLYLGXDO UHVXOWYV 2QH
UHSHDWHU ORFDVWR UHBXVWURLMW PK WEH Q WKH $Q.
LV DQ HI[DPSOH RI XVLQJ WKH UHSHDWHU ORFDWR

7KH /LVW LQ WKH DSSOLFDWLRQ WR XVH QJ UHSHDW RQ
OL QJ UHSHDW LWHP LQ OLVW !
GLY!
D KUHI 'OLQN D!
GLY!
OoL!

YDU ILUVW ,WHP HOHPHQW DOO E\ UHSHDWMU ILWNW LQ OL

/KH SUHFHGLQJ FRGH KLIJKOLJKWY KRZ WR ILQG V
WKDW LQ WHAHNP HFOWIKCQFWHRQ ILQGYVY DOO WKH HOF
TKHQ IWXKW PHWKRG LV XVHG WR UHWXUQ WKH ILU

85/ ORFDWLRQ UHIHUHQFHYV

KHQ WHVWLQJ $QJXODU-6 URXWHV \RX QHHG WR
DGGLQJ WHVWV DURXQG WKH 85/ DQG ORFDWLRQ
URXWHYV 7KLV LV LPSRUWDQW EHFDXVH URXWHV\
KRZ WR JHW WKH 85/ UHIHUHQFH LQ D 3URWUDFW

YDU ORFDWLRQ EURZVHU JHW/RFDWLRQ$EV8UO

1RZ WKDW \RX KDYH VHHQ KRZ WR XVH WKH GLIIH
XVH



S&UHDWLQJ D QHZ SURMH

, W LV LPSRUWDQW WR JHW D SURFHVYVY DQG PHWK
\RXPUH WKLQNLQJ RI WKH VWUXFWXUH RI WKH GL
\RXPUH GHYHORSLQJ

6RPH SHRSOH XVH WKNHVB®JXODNKYXHH®RP DO URMML
<HRPDQ RU FUHDWH D FXVWRP WHPSODWH $0OWK
PHULW ZKHQ VWDUWLQJ RXW LQ $QJXODU-6 LVB L
DSSOLFDWLRQ IURP WKH JURXQG XS %\ EXLOGLQ
\RXUVHOI \RX ZLOO XQGHUVWDQG $QJXODU-6 EH\
EDVHG RQ \RXU VSHFLILF DSSOLFDWLRQ DQG QHH
$V \RX JURZ DQG EHFRPH D EHWWHU $QJXODU-6 G
ZLOO EHFRPH VHFRQG QDWXUH WR \RX

,Q SUHYLRXV FKDSWHUV ZH GLVFXVVHG KRZ WR :
FRPSRQHQWY LQYROYHG DQG ZDONHG WKURXJK
H[SHFW WKDW \RX FDQ UHFDOO KRZ WR SHUIRUP
LQVWDOODWLRQ KHUH LV D VFUHHQVKRW RI WKH




6HWWLQJ XS KHDGOHVYV EURZ)

,Q SUHYLRXV FKDSWHUV \RX ZHUH UXQQLQJ .DUP
&KURPH FRQILIXUDWLRQ ODXQFKHV &KURPH RQ H
EURZVHU ZKLFK WKH DSSOLFDWLRQ ZLOO UXQ LQ
EURZVHU PD\ QRW EH KRZ \RX DOZD\V ZDQWHG LW
ZDQW WKH EURZVHU WR EH ODXQFKHG LQ D ZLQG
ORQJ WLPH WR UXQ RU \RX PD\ QRW DOZD\V KDYH

IXFNLO\ .DUPD FRPHV HTXLSSHG ZLWK WKH DELO
EURZVHU $ KHDGOHVYV EURZVHU UXQV LQ WKH ED
8, 7KH 3KDQWRP-6 KHDGOHVYVY EURZVHU LV D UKD
VHW XS WR WDNH VFUHHQVKRWYVY RI \RXU WHVWYV
XVHG RQ WKH 3IKROWRBP -6 WD QMKRIPWMIXFRHHGLQJ VH
ZLOO VKRZ \RX KRZ WR VHW XS 3KDQWRP-6 ZLWK

SUHFRQILIJIXUDWLRQ

'KHQ .DUPD LV LQVWDOOHG LW DXWRPDWLFDOO\
\RXU UHIHUHQFH WKHKW®@6M Q JLW®REDPRIRGND WP D
ODXQFKHHUH VKRXOGQPW EH DQ\ DGGLWLRQDO LG
+RZHYHU LI \RXU VHWXS WD W B Rr/D GWKRD Wy LOBRIEVE KDL
HDVLO\ LQVRS®POO LW XVLQJ

QSP LQVWDOO NDUPD SKDQWRPMV ODXQFKHU

&RQILIXUDWLRQ

SKDQWRP-6 LV FRURIVWIHIWILR QW RH WKH .DUPD FR
NDUPD FRQOH DQG XSGDWH LW ZLWK WKH IROORZLC

EURZVHUV > 3KDQWRP-6 @

1RZ WKDW WKH SURMHFW KDV EHHQ LQLWLDOL]HC
\RX FDQ VHH LW LQ DFWLRQ WKURXJK WKH IROOR.



:DON WKURXJK RI $QJXOI

7KLV ZDON WKURXJK ZLOO OHYHUDJH $QJXODU M\ X
RI $QJXODU-6 7KH\ DOORZ \RX WR FRQWURO FHU\
YLHZV 7KLV ZDON WKURXJK ZLOO IOLS EHWZHHQ
URXWHYV 7KH IROORZLQJ DUH WKH VSHFLILFDWLR

*LYHQ D YLHZ $ WKDW KDV D VLQJOH EXWWRAQ

o 7TKH EXWWRQ LV SXVKHG
o 7TKH YLHZ LV VZLWFKHG WR YLHZ %

*LYHQ D YLHZ % WKDW KDV D VLQJOH EXWWRQ

o 7TKH EXWWRQ LV SXVKHG
o 7KH YLHZ LV VZLWFKHG WR YLHZ $

(VVHQWLDOO\ WKLV ZLOO EH DQ DSSOLFDWLRQ W



6HWWLQJ XS $QJXODU-6 URXW

%HIRUH \RX XVH $QJXODU-6 URXWHV \RX QHHG W
FDQ LQVWDOO $QJXODU-6 URXWHV XVLQJ ERZHU I

ERZHU LQVWDOO DQJXODU URXWH

$QIJIXODU URXWHYV UHTXLUHV $QJXODU DV \RX FD(
ZRXOG ORRN DV IROORZYV

'2&7<3( KWPO!
KWPO!
KHDG!
WLWOH! WLWOH!
KHDG!
ERG\!
VFULSW VUF ERZHUBFRPSRQHQWY DQJXODU DQJXODU MV !
VFULSW!
VFULSW
VUF ERZHUBFRPSRQHQWY DQJXODU URXWH I DFXYQOBWIURXWH I

ERG\!
KWPO!

'"HILQLQJ GLUHFWLRQV

$ URXWH VSHFLILHVY D VSHFLILF ORFDWLRQ DQRGVH
WKH URXWHYV PXVW ILUVW EH VSHFLILHG DQGNWHKF

&RQILIXULQJ QJ5RXWH

,Q RUGHU WR XVH $QJXODU-6 WR>RAXWM W DLG M B/H:
WKH DSSODEDWLRQRSARGLI\ WKH FRGHRWERAME DLQJ
GHSHQGHQF\ DQG UHWXUQ WKH PRGXOH

YDU IOLS)ORS DQJXODU PRGXOH IOLS)ORS > QJ5RXWH

1RZ WKH VHFRQG WKLQJ UHTXLUHG LV ZH QHHG V
FDVH ZH QHHG W ZRLWZAOQNGHR QIRHIQEUKRIUURXWH FRQ
WKHQ ORRN DV IROORZV

IOLS)ORS FRQILJ > URXWH3URYLGHU IXQRWLEBRUWRXWHS3U
URXWH3URYLGHU
ZKHQ YLHZ D ~
WHPSODWH8UO DSS YLHZ$ KWPO
FRQWUROOHU 9LHZ$&RQWUROOHU

ZKHQ YLHZ E *
WHPSODWHS8UO DSS YLHZ% KWPO
FRQWUROOHU ILHZ%&RQWUROOHU

RWKHUZLVH #
UHGLUHFWT7R YLHZ D



@
$ URXWH LV GAHHIZKGFXVKDRY D ILUVW DUJXPHQW D

VHFRQG DUJXPHQW LV DQ REMHFW ZKLFK WDNHYV
DQG WKH FRQWUROOHU IRU WKH URXWH FRQWUR

'HILQLQJ WKH URXWH FRQWUROOHUYV

JRU ERWK URXWHV FUHDWH DQ HPSW\ FRQWUROC
FRQWUROOHU +HUH DUH WKH VWHSV \RX QHHG W

&UHDWH D QHZ ILOH IRUDWXK# 19234 B QW B REDOW U R ©

DQJXODU PRGXOH IOLS)ORS
FRQWUROOHU 9LHZ$&RQWUROOHU > VPRERSHXQFWLRQ

@
&UHDWH DQRWKHU QHZ ILOH IR L MZEERQWHZ GO H

DQJXODU PRGXOH I10OLS)ORS
FRQWUROOHU 9LHZ%&RQWUROOHU > VNERRIHIXQFWLRQ

Q@
$GG WKH WZR FRQ&HY RWeDHHBY WR WKH

VFULSW VUF DSS YLHZ$&RQWUROOHU MV | VFULSW!
VFULSW VUF DSS YLHZ%&RQWUROOHU MV ! VFULSW!

'HILQLQJ WKH URXWH YLHZYV

5RXWH YLHZV DUH SDUWLDO +70/ HOHPHQWYV WKD
DSSOLFDWLRQ )RU WKH WZR YLHZAMYNDUHRX LKMBF |
VKRZQ LQ WKH IROORZLQJ VWHSYV

&UHDWH D Q48ZyLHOHK WO

GLY LG YLHZ$ ! GLY!
&UHDWH D Q345ZyLHO® KIMRRD

GLY LG YLHZ% ! GLY!

7KH ODVW WKLQJ UHTXLUHG LV WR SXW D SODFHEK
LQGH[ KW®PDJH

GLY QJ YLHZ! GLY!

1RZ WKH URXWHYVY DUH VHW XS ZLWK WKH LQLWLD
SURWUDFWRU WHVW

$VVHPEOLQJ WKH IOLS IORS WHVW

JROORZLQJ WKH ILUVW RI WKH $pV $VVHPEOH V
DVVHPEOH WKH WHVW



6WDUW ZLWK WKH 3URWUDFWRU EDVH WHPSOL

GHVFULEH *LYHQ D YLHZ $ WKDW KDV D VLUJOFKN EXR® WR Q
GHVFULEH :KHQ WKH EXWWRQ LV SXVKHG IXQFWLRQ *
EHIRUH(DFK IXQFWLRQ ~

LW VKRXOG EH VZLWFKHG WR YLHZ % » IXQFWLRQ

1DYLIJDWH WR WKH URRW RI WKH DSSOLFDWLR

EURZVHU JHW LQGH[ KWPO

7 KEHIRUH(DPKHWKRG QHHGYVY WR FRQILUP WKDW W
7KLV FDQ EH GRQH XVLQJ D & NVOIRABYWSRKHNR (
HISHFWDWLRQ ZLOO ORRN DV IROORZV

YDU YLHZ$ HOHPHQW E\ FVV YLHZ$
H[SHFW YLHZ$ LV3UHVHQW WR%H7UXWKN\

7KHQ DGG DQ HYSHER:W DQRVR § LWK B O/H

YDU YLHZ% HOHPHQW E\ FVV YLHZ%
H[SHFW YLHZ% LV3UHVHQW WR%H)DOV\

<RX ZLOO QRWLFH KRIZHXKHENHIVHE RQ R QR RIHVALUGHKID |
PHWKRG VR LW FDQ EH XVHG IRU RWKHU H[SHFWI

ODNLQJ WKH YLHZV IOLS

/KH SUHFHGLQJ WHVW QHHGV WR FRQILUP WKDW
VZLWFK ,Q RUGHU WR WH ¥YWwvWKQERADIVRLQ HXHUHHN
ORRN OLNH

YDU EXWWRQ7R3XVK HOHPHQW E\ OLQN7H[W 10LS
EXWWRQ7R3XVK FOLFN

{KBHIRUH(DPXQFWLRQ LV QRZ FRPSOHWH DQG ORRN

YDU YLHZS$ HOHPHQW E\ FVV YLHZS$

YDU YLHZ% HOHPHQW E\ FVV YLHZ%

EHIRUH(DFK IXQFWLRQ ~

EURZVHU JHW LQGH[ KWP

H[SHFW YLHZ$ LV3UHVHQW WR%H7UXWK\

YDU EXWWRQ7R3XVK HOHPHQW E\ OLQN7H[W IOLS
EXWWRQ7R3XVK FOLFN

1RZ \RX FDQ DGG WKH DVVHUWLRQ
$VVHUWLQJ D IOLS
/KH DVVHUWLRQ ZLOO DJDLQ XVH S3VRWVYUDBDWRUOY



LW VKRXOG EH VZLWFKHG WR YLHZ % IXQFWLRQ *
HISHFW YLHZ% LV3UHVHQW WR%H7UXWKN\

<RX DOVR QHHG WRzERQQRUGRMQKBW DYDLODEOHLH
VKRXOG QRW H[LVW

LW VKRXOG QRW GLVSOD\ YLHZ $ IXQFWLRQ *
H[SHFW YLHZ$ LV3UHVHQW WR%H)DOV\

/KH WHVW KDV QRZ EHHQ DVVHPEOHG

ODNLQJ IOLS IORS UXQ
1RZ \RX ZLOO VHH WKH VWHSV UHTXLUHG WR PDN
,Q D QHZ FRQVR XM W4 Q&UREU VWDUW

QRGHBPRGXOHV KWWS VHUYHU ELQ KWWS VHUYHU S
5XQ SBURWUDFWRU

QRGHBPRGXOHV SURWUDFWRU ELQ SURRVWWORFWRWYSURWIL

7TKH ILUVW (HURLR §QVXOD W HR.XOG QRW EH IRXQG RQ W
KWWS ORFDOKRVW DQJXODU QHYHWBH®R RRGHGN W B
\RX JHW WKLY HUURU SURFHHG ZLWK WKH IRO

7KLV HUURU PHDQV WKDW QR $QJXODU-6 D¢
DSSOLFDWLRQ ,WPV QRZ WLPH WR FUHDWH
SDJH

&UHDWH D QHEZsELIOHSQRP @

DQJXODU PRGXOH IOLS)ORS >@

$GG WKH QHZ RG&GH{BHWSD RHW KH

VFULSW VUF DSS IOLS)ORS MV ! VFULSW!

$GG WKH $QJXODU-6 DSSOLFDWLRQ LGHQWI
ERG\ QJ DSS IOLS)ORS !

SHUXQ WKH 3URWUDFWRU WHVW

/KH HYUUDRU UN HOHPHQW IRXQG XVLQJ ORFDWRIDLEB\ O
UHFWLI\ WKLY SHUIRUP WKH IROORZLQJ VWHSYV

2SHQ YSsWKHzs$s KWP@OH DQG DGG D OLQN WR 'V
IOLS WHI[W

GLY LG YLHZS$ !
D KUHI YLHZ E 'IOLS EXWWRQ!
GLY!



SHUXQ WKH WHVW

/KH 3URWUDFWRU WHVWYV QRZ SDVV

ODNLQJ IOLS IORS EHWWHU

JRU SUDFWLFH \RX VKRXOG DXGHX 4 ®RHZN7W IRUHZ L W
WKDW KDV EHHQ FDOOHG RXW WKDW QHHGV WR E
WKLV ZDON WKURXJK LV KRZ WR XVH 3URWUDFWR
DSSOLFDWLRQ

e 7KH LQLWLDO LQGH[ SDJH LV VKRZQ LQ WKH IR

e 7TKH IROORZLQJ LV ZKDW \RXPOO VHH DIWHU W|I



6HDUFKLQJ WKH 7' ZD\

7KLY ZDON WKURXJK ZLOO VKRZ \RX KRZ WR EXLO
WKURXJK KDV WZR FRPSRQHQWY 7KH ILUVW GLVF
XVHV URXWHV WR GLVSOD\ VHDUFK UHVXOW GHWI



'HFLGLQJ RQ WKH DSSURDEFK

7KLV ZDON WKURXJK XVHV WKH WRS GRZQ 7'' DSS
IURP WKH 8, SRLQW RI YLHZ XVLQJ 3URWUDFWRU
D FRPELQDWLRQ RI XQLW DQG HQG WR HQG WHVW



:DON WKURXJK RI VHDUFK TXH

/KH DSSOLFDWLRQ EHLQJ EXLOW LV D VHDUFKFBS
DUHD ZLWK VHDUFK UHVXOWY ,PDJLQH , DP SHOWO
RFFXU

e $ VHDUFK TXHU\ LV W\SHG LQ
e SHVXOWY DUH GLVSOD\HG RQ WKH OHIW VLGHE

7KLV SLHFH RI WKH DSSOLFDWLRQ LV YHU\ VLPLO
&KDSWHUVW 6WHSSSOLFDWLRQ ZLOO QHHG WR X
FRQILUP WKH UHVXOWLQJ GDWD 6LQFH WKH WHV
SUHYLRXV H[DPSOH LW LV QRW ZRUWK SURYLGLQ
IXQFWLRQDOLW\ ,QVWHDG WKH IROORZLQJ VHFW
H[SODQDWLRQV



/KH VHDUFK TXHU\ WHVW
7KH IROORZLQJ FRGH UHSUHVHQWY WKH WHVW IR

GHVFULEH IXQFWLRQ ~#
6WRUH WKH VHDUFK5HVXOW IRU XVH LQ WKH WHVW
YDU VHDUFKSHVXOW QXOO
EHIRUH(DFK IXQFWLRQ ~

$66(0%/(
EURZVHU JHW LQGH[ KWPO
YDU VHDUFK5HVXOW HOHPHQW DOO E\ WHS® DMNY O WV X O
H[SHFW VHDUFK5HVXOW FRXQW  WR%H

$&7
YDU VHDUFK4XHU\,QSXW LQSXW
VHDUFK4XHU\,QSXW VHQG.H\V DQ\ YDOXH
YDU VHDUFK% XWWRQ HOHPHQW E\ EXWWRQ7H[W VHDUEFK
VHDUFK%XWWRQ FOLFN

$VVHUW
LW IXQFWLRQ A
H[SHFW VHDUFK5HVXOW FRXQW  WR%H

<RX VKRXOG QRWLFH D SDUDOOHO WR SUHYLRXYV
EHKDYLRU RI D XVHU W\SLQJ LQ WKH VHDUFK ER]J
DQRG WKHQ VHOHFW VWV WKWHFEKXWDAWR/ G WKIDRND WIR\WY' | L U
FRQWDLQV D VLQJOH YDOXH 7KH QH[W VHFWLRQ



/KH VHDUFK TXHU\ +70/ SDJH
7KH IROORZLQJ FRGH VKRZV WKH UHVXOWLQJ ERC

ERG\ QJ DSS VHDUFK !
GLY QJ FRQWUROOHU 6HDUFK&RQWUROOHU !
LQSXW W\SH WH[W QJ PRGHO VHDUFKAXHU\ ! LQS
EXWWRQ QJ FOLFN VHDUFK VHDUFK4XHEXMWWRHDUFK
XO!
OL QJ UHSHDW UHVXOW LQ UHVXOWYV OMMUHVXOW "
XO!
GLY!

VFULSW VUF ERZHUBFRPSRQHQWY DQJXOMBUDLGWODU MV
VFULSW VUF DSS VHDUFK MV ! VFULSW!

VFULSW VUF DSS VHDUFK&RQWUROOHU MV ! VFULSW!
ERG\!

7KH PDLQ KLJKOLJKWV RI WKH +70/ SDJH DUH

e 7KH XVHVRDUWEK&ERQWURODNWY P PR G H®i DM RK ¥\H R\D M
LQSXW

LQSXW W\SH WH[W QJ PRGHO VHDUFK4XHU\ ! LQSXW!
e SVVRFLDWLQJ WKH EXWMbR QK & RO WUNR BEVBHLOAK  WXRQ

EXWWRQ QJ FOLFN VHDUFK VHDUFK4XHURQVHDUFK EXWVWV
7KH QH[W VHFWLRQ ZLOO VKRZ WAKHH Ul K &/RQOWY R GQ)aJH A



/KH VHDUFK DSSOLFDWLRQ

+HUH LV WKH VU B YRPKOREHRIB W K H

YDU VHDUFKORGXOH DQJXODU PRGXOH VHDUFK >@
+HUH LV WKHVUWBYRPK@ RO R URR & Hu

DQJXODU PRGXOH VHDUEFK
FRQWUROOHU 6HDUFK&RQWUROOHU > QFRBRISHXQFWLR
VFRSH UHVXOWV >@
VFRSH VHDUFK IXQFWLRQ ~*
VFRSH UHVXOWV > $Q\ 9DOXH @

@
7KH SUHFHGLQJ $QJXODU-6 FRPSRQHQWY DUH VLF
SUHYLRXV FKDSWHUV 1RZ WKDW \RX KDYH UHYLH

DSSOLFDWLRQ \RX FDQ ZDON WKURXJK WKH VWH:!:
ZKDW WKH VHDUFK DSSOLFDWLRQ ORRNV OLNH VF



6KRZ PH VRPH UHVXOWYV

1RZ WKBWDWEKXWWRQ LV VHW ZLWK WKH UHTXLUHC
EH GLVSOD\HG ZKHQ D VHDUFK UHVXOW LV YWHI® NF
IROORZLQJ VHDUFK UHVXOWYV

, VHOHFW DQ LWHP IURP WKH VHDUFK UHVXOW!"
, ZLOO VHH WKH GHWDLOV LQ WKH PDLQ SDJH

JROORZLQJ WKH WRS GRZQ DSSURDFK WKH ILUVW
QHFHVVDU\ VWHSY WR JHW WKH DSSOLFDWLRQ IX



S&UHDWLQJ WKH VHDUFK UHYV X(

7KLY DSSOLFDWLRQ ZLOO XVH URXWHV WR \OALDNH
FRQILIXUDWLRQ LW GRHVQPW PDNH VHQVH WO
EULHIO\ UHFDS WKH QHFHVVDU\ VWHSVY DV \RX KI
IOLS IORS DSSOLFDWLRQ

, QVODXOU URXWHWYI %RZHU

ERZHU LQVWDOO DQJXODU URXWH
$GEO®IXODUPGIXODU URMRHYWEH KwebDJH

VFULSW VUF ERZHUBFRPSRQHQWY DQJXONBUDGWODU MV
VFULSW VUF ERZHUBFRPSRQHQWY DQJXODBXMEWHN D QWKL

SUHRQWRXWPHRGXOH DV D GHSHQGH®§&S D WK H1\D

YDU VHDUFKORGXOH DQJXODU PRGXOH MHBUFK > QJ5RX'

&RQILIXUH WKbist RXWHNMOMH WHKEG WKH IROORZ
FRQILIXUDWLRQ

VHDUFKORGXOH FRQILJ > URXWH3URYLGHWHRKNEFRAWIGRHQY YR
URXWH3URYLGHU
ZKHQ VSODVK #
WHPSODWHS8UO DSS VSODVK KWPO
FRQWUROOHU 6SODVK&RQWUROOHU

ZKHQ GHWDLO LG ~
WHPSODWH8UO DSS VHDUFK'HWDLO KWPO
FRQWUROOHU 6HDUFK'HWDLO&RQWUROOHU

RWKHUZLVH #
UHGLUHFWT7R VSODVK

@
/KH SUHFHGLQJ FRQILIXUDWLRQ FRQWDLQV W

SDJH WKDW ZLOO EH GLVSOD\HG ZKHQ WKH XVI
URXWH WR JHW WKH VHDUFK GHWDLOV

$GG WKH URXWH VWXE FRQWUROOHUV
&UHDWH D QHZ ILOH DY 60D VeRQR/Q MOWR O @

DQJXODU PRGXOH VHDUFK
FRQWUROOHU 6SODVK&RQWUROOHU > VWREBHH PXQF\
@
&UHDWH D éHDOFILOWIDLR&ERQWUROOHU
DSS VHDUFK'HWDLO&RQWUROOHU MV

DQJXODU PRGXOH VHDUEFK
FRQWUROOHU 6HDUFK'HWDLO&RQWUROQHRWLRQV NVER!



@
$GG WKH GHWDLOQERQWERIOOHU WR WKH

VFULSW VUF DSS VHDUFK'HWDLO&RQWURWOHU MV !
&UHDWH WKH SDUWLDO YLHZ +70/ ILOHV E\ IRC

&UHDWH D Q3bDMVKk RWPIR U

GLY LG VSODVK ! GLY!
&UHDWH D QHbOUHAK OWMDLB®KWPO
GLY LG VHDUFK5HVXOW'HWDLO ! GLY!

VFUL

7KH URXWHV IRU WKH WHVW KDYH QRZ EHHQ FUHI
DGGLQJ WKH IXQFWLRQDOLW\ WR OLQN VHDUFK U



/HVWLQJ WKH VHDUFK UHVXOYV

$V WKH VSHFLILFDWLRQ VWDWHYV \RX ZLOO QOWYWG
FUHDWLQJ D WHVW IURP VFUDWFK \RX FDQ DG&EN
WHVW HPEHGGHG LQ WKH VHDUFK TXHU\ WHVW DV

GHVFULEH *LYHQ , DP VHDUFKLQJ IXQFWLRQ *
GHVFULEH ZKHQ , W\SH LQ D VHDUFK TXXQU\" IXQFWL

GHVFULEH *LYHQ VHDUFK UHVXOWYV IXQFWLRQ ~*
GHVFULEH :KHQ , VHOHFW DQ LWHP ITFRPUWKMKOMD UI XQFW
EHIRUH(DFK IXQFWLRQ 7

LW VKRXOG VHH WKH GHWDLOV LQ WKRPEBRIQHQWIHXQFW

1RZ PRYH RQ WR WKH QH[W VWHS DQG EXLOG WK}t

$VVHPEOLQJ WKH VHDUFK UHVXOW

, Q WKLY FDVH WKH VHDUFK UHVXOWY DUHWDGBMNLC
KDYH WR DGG DQ\ PRUH VHWXS VWHS IRU WKH WH

6HOHFWLQJ D VHDUFK UHVXOW

/KH REMHFW XQGHU WHVW LV WKH UHVXOW KkKH )\
DSSOLFDWLRQ PXVW GR VRPHWKLQJ 7KH VWHSV '

)LQG D UHVXOW LWHP XVLQJ WKH IROORZLQJ F

YDU UHVXOW , WHP HOHPHQW E\ UHSHDWHAO WMWYV XQAWW) U

BHOHFW WKH UHVXOW LWHP $V \RX ZLOO EH L
FUHDWH D OLQN WR WKH GHWDLOV SDJH DQG F
OLQN

6HOHFW WKH OLQN ZLWKLQ WKH UHVXOW HY
DQG WKHQ ILQGY DQ\ VXEHOHPHQWY WKDW |
IROORZV

YDU UHVXOW/LQN UHVXOW,WHP HOHPHQW E\ FVV D
1RZ WR VHOHFW WKH OLQN DGG WKH IROOR

UHVXOW/LQN FOLFN

&RQILUPLQJ D VHDUFK UHVXOW



1RZ WKDW WKH VHDUFK LWHP KDV EHHQ VHOHFWY)
SDJH LV YLVLEOH 7KH VLPSOHVW VROXWLRQ BW
YLVLEOH 7KLV FDQ EH GRQH XVLQJ 3URWUDFWRU
/KH IROORZLQJ LV WKH FRGH WR EH DGGHG IRU F

LW 6KRXOG VHH WKH GHWDLOV LQ WKH PDQM) $0QHWILRRFPG RQH
YDU UHVXOW'HWDLO HOHPHQW E\ FVV HMWDUGEK5HVXOW:'
HISHFW UHVXOW'HWDLO LV'LVSOD\HG WR%H7UXWKN\

+HUH LV WKH FRPSOHWH WHVW

GHVFULEH :KHQ , VHOHFW DQ LWHP IURP W&WW HDUFKWLRY *

EHIRUH(DFK IXQFWLRQ 7
YDU UHVXOW, WHP HOHPHQW DOO E\ UWMSHPWHYXOWWXO ILL

YDU UHVXOW/LQN UHVXOW,WHP HOHPHQW E\ FVV D
UHVXOW/LQN FOLFN

LW B6KRXOG VHH WKH GHWDLOV LQ WKH PBIQQVS DX 8 FRRIPRS@R
YDU UHVXOW'HWDLO HOHPHQW E\ FVVW"WMDUFK5HVXO
H[SHFW UHVXOW'HWDLO LV'LVSOD\HG WR%H7UXWK\

1RZ WKDW WKH WHVW LV VHW XS \RX FDQ FRQWL
UXQ



ODNLQJ WKH VHDUFK UHVXOW

JRU WKLV VWHS RI WKH OLIH F\FOH ZH ZLOO HFHR
LQ RUGHU WR PDNH WKH WHVW UXQ VXFFHVVIXOO

7KH ILUVW AU URHOHPHQW IRXQG XVLQJ ORFDWRW B\

o 'H QHHG WR DGG D OLQN WR WKH UHVXOW L'
UHVXOW ,Q WHUPV RI $QJ>XcG{DLO RMHWXIW ,E H

OL QJ UHSHDW UHVXOW LQ UHVXOWYVY ! D KUBH V XG0 WWN
AMUHVXOW QDPH™ D! OL!

1RZ UHUXQ WKH sWHKMY¥QDUUEB UZ HQNHWZQ HUURU (OF
FOLFNDEOH DW SRLQW 2WKHU HOHFHQWHZWR K8 G OHF

o 7KLV HUURU LV QRW DV FOHDU :KHQ WKLV K
UHTXLUHG \RX FDQ MXPS WR WKH VLWH LW\
HUURUWWWS WRRFDOKRVWHUH LV D VFUHHQVKI
VHH

o 7TKH PDLQ SUREOHP LV WKDW WKH OLQN LV (
\RX FDQ VHH WKDW WKH VHDUFK UHVXOW RE
DQ DUUD\ RI REMHFWYV WKDW KDYH DQ ,"' DQ((

o 8SGCGDWIHEIMKIBUFK&RQWUROWBU MK IXQFWLRQ DV

VFRSH VHDUFK IXQFWLRQ ~
VFRSH UHVXOWV >7~LG QDPH $Q\ 9DOXH '@
o 1RZ UHUXQ WKH WHVW

/KH URXWHV KDYH QRZ EHHQ FRQWDI1X&UMHG WKW
DQG WKH WHVWYV QRZ SDVV






&S&UHDWLQJ D ORFDWLRQ DZDU]I

$V WKH DSSOLFDWLRQ XVHV URXWHV WKH URXWFE
\RX ZLOO QHHG WR HQVXUH WKH 85/ KDV WKH ," R
WKH WHVW

, Q MHKRUH(DPKHWKRG UHWULHYH WKH ,' RAUWIKH W
OLQN DWWULEXWH

YDU UHVXOW,G QXO0O0

EHIRUH(DFK IXQFWLRQ 7

U

UHVXOW,G UHVXOW/LQN JHW$SWWULEXWHFWURIQ DWKHR X
UHWXUQ DWWU PDWFK ? GHWDLO? ?G > @

SHVROWMNXWKSE RPLVH FRQWDLQLQJ WKH ," RI W

LW 6KRXOG VHW WKH XUO WR WKH VHOHFWHBFEHR@PLO YL
UHVXOW,G WKHQ IXQFWLRQ LG *

LWKLQ WKH SUHRREWHGSBOHDWH

YDU H[SHFWHG8UO GHWDLO LG

*HW WKH ORFDWLRQ RI WKH 85/

EURZVHU JHW/RFDWLRQS$EV8UO

8VH WKH SURPLVH WR FKHFN WKH H[SHFWDWL|

WKHQ IXQFWLRQ XUO A
H[SHFW XUO VSOLW > @ WR%H H[SHFWHG8UO

IRFDWLRQ DZDUH WHVWYV FDQ EH YHU\ KHOSIXO Z
VLPSOH RU FRPSOH[ EXW KHOS DOLJQ WKH URXW



ODNLQJ WKH VHDUFK UHVXOW

1RZ WKDW WKHUH LV D SDVVLQJ WHVW VRPH FOH
SULPDU\ FDOORXWYV

e 1R XQLW WHVWYV
e +RZ GR \RX¥HDQYRKEZEHVXOWIHWYIHHFLILF WR WKH VH

8S WR WKLV SRLQW WKHUH KDVQPW EHHQ D QHH !
IRFXV KDV EHHQ RQ WKH 8, LQ WKH DSSOLFDWLRC
EXLOG RQ WKH EDFNHQG ORVW RI WKH GHYHORSHF
IURQWHQG DQG PDNLQJ VXUH WKH FRPSRQHQWYV 1

7KH RWKHU DFWLRQ WKDW \RX QHHG WR ORRN DW
ORDGHG YLHZ DFWXDOO\ UHIOHFWYV GDWD G URP W\
SDUwWV 7KH ILUVW SDUW LV WR HQVXUH WKDW Wk
7KH VHFRQG SDUW ZLOO EH WR GLVSOD\ WKH ,' Q

&RQILUPLQJ WKH URXWH |’

7KH ," ZLOO QRW EH GLVSOD\HG WR WKH XVHUV K
DSSOLFDWLRQ $V WKH DSSOLFDWLRQ JURZV LQ V
," WR H[WUDFW IXUWKHU GDWD 7KLV ZDON WKUR>
.DUPD WR EXLOG WKH IHDWXUH

6HWWLQJ XS WKH URXWH ," XQLW WHVW
/R LOMHFW WKH VFRSH LOWR D FRQWUROOHU WK

GHVFULEH IXQFWLRQ ~
YDU VFRSH ~°
EHIRUH(DFK IXQFWLRQ ~
PRGXOH VHDUFK
LOQMHFW IXQFWLRQ FRQWUROOHU
FRQWUROOHU 6HDUFK&RQWUROOHU ~ VFRSH VFRSH"

LW IXQFWLRQ ~°

,Q RUGHU WR WHVW WKH UR XJW dWH 3t/URHEE WMHHPW ZK 6
URXWH3DUREWMHFW JLYHVY DQ REMHFW DFFHVV WR L
EURXJKW WKH DSSOLFDWLRQ WRHWEK Ho QUREHOMH. K1
WKEHWDLO URXWH3DUBDRXWH ZLOO"JAYH REX MAWA )RU
IDNHRXWH3DUREWHFW FRQWDLQLQJ WKH ,'" RI WKH G
WHVW VR WKDW LW KBRYWNKHRRWODORILIKULULBKEZLOO

EHIRUH(DFK IXQFWLRQ ~
YDU URXWH3DUDPV ~LG

FRQWUROOHU 6HDUFK'HWDLO&RQWUROOHIRXWHFFRBIHDVFFRSH
URXWH3DUDPV °



1RZ WKDW WKWHIDNBDEWMHFW KDV EHHQ LQMHFWHG
FROQWLQXH WR WKH QH[W SKDVH DQG PDNH WKH D

&RQILUPLQJ WKH '

/KH DVVHUWLRQ LV WKDW WKH VFRSH KWDRXWH &oH\Wi
VSHFLILHG 7KH FRGH IRU FRQILUPLQJ WKH ," LV L

LW 6KRXOG UHWXUQ UHVXOWYV IXQFWLRQ ~
H[SHFW VFRSH GHWDLO LG WR%H

ODNLQJ WKH URXWH SDUDPHWHUPYVY WHVW UXQ

1RZ WKDW .DUPD LV UXQQLQJ XVLQJ D KHDGOHVYV
DQG OHW LW UXQ DV ZH ZDON WKURXJK WKH LVVX

6WDUW .DUPD

NDUPD VWDUW

7TKH ILUVW LVVXbs2ZHFDHW WVEWHKRWQG 7KLV LV
DQJXODU URMMRHWKH SURMHFW BEVOWPHK BN SIQE WWIHGV
NDUPD FRQGDWH WKH MBHFWLRQ ZLWK WKH IROORZL

ILOHV >

ERZHUBFRPSRQHQWY DQJXODU URXWH DQJXODU URXWH M

$IWHU UHUXQQLQJ WKHSWHVRN ZXQBOMWHQOM | Wy £
REMHFW HYDOXDWLQJ VFRSH GRwWWHFWEL I\ WKLY SHU
VWHSYV

/KLV HUURU LQNMNFEPY oW WRHENHAWHERHYV Q P!
FRQWUROOHU ‘H ZLOO QRZ XSGDWH WKH FR
IL[LQJ WKLW RMVWR MER®UFK'HWDLO&RQWUROOHU

FRQWUROOHU 6HDUFK'HWDLO&RQWUROOHU
> VFRSH URXWH3DUDPV IXQFWLRQ VFRSHA URXWH3I

1RZ LQ WKH FRQWUROOHU F UHRRWHS DMKk G |
VFRSH GHWDLO ~LG URXWH3DUDPV LG

/KH GHWDLO REMHFW KDV QRZ EHHQ FUHDV
UHUXQ WKH WHVW

/KH WHVW SDVVHYV

7KH DSSOLFDWLRQ QRZ ORRNV OLNH ZKDW LV VKF
RSHQ LW



$IWHU D VHDUFK TXHU\ WKH DSSOLFDWLRQ ORRN

JRU GHWDLOV RI WKH DSSOLFDWLRQ ORRNYVY DV VK
85/ FRQWDLQV WKH GHWDLO URXWH



6HOl WHVW TXHVWLRQV

4 *LYHQ WKH IROORZLQJ +70/ FRGH KRZ ZRXOG

XO!
OL!ILWHP OoL!
OL!ILWHP OoL!
XO!

HOHPHQW DOO E\ FVV OL VHFRQG
HOHPHQW E\ UHSHDWHU LWHP LQ OLVW > @
HOHPHQW DOO E\ FVV OL JHW

4 *LYHQ WKH IROORZLQJ $QJXODU-6 FRPSRQHQW
VLPXODWH D FOLFN"

D KUHI I6RPH /LQN D!

D FOLFN
HOHPHQW E\ FVV OL FOLFN
HOHPHQW E\ OLQN7H[W 6RPH /LQN FOLFN

4 :KHQ XVLQJ URXWHV ZLWK $QIXXXDbu & RRWHQ HH

7UXH
)DOVH



6 XPPDU\

7KLV FKDSWHU KDV VKRZQ \RX KRZ WR XVH 7'" WR
DSSURDFK XS WR WKLV SRLQW KDV IRFXVHG RQ
XVLQJ 7'" TURP WRS GRZQ DSSURDFK 7KLV WHFKQ
FRPSRQHQWYVY WHVWHG DQG FRPSOHWHG IRU WKH
FRPSOH[LW\ $V ZH PRYH RQ WR WKH QH[W FKDSW
DQG VHH ZKHQ WR XVH WKDW WHFKQLTXH RYHU D

7KLV FKDSWHU KDV VKRZQ \RX KRZ 7'"" FDQ EH XV}
LQFOXGHV XWLOL]LQJ PXOWLSOH FRQWUROOHU\LF
RI \RXU FRPSRQHQWY DQG YLHZV :H KDYH VKRZQ
IURP &66 WR UHSHDWHUV WR OLQN WH[W WR LQ
DOVR OHDUQHG KRZ WR FRQILJXUH .DUPD ZLWK D
DFWLRQ



&KDSWHU /HOOLQJ WK

7KH EXLOGXS RI 7" IRFXVHG RQ IXQGDPHQWDO FF
XVLQJ VWHS E\ VWHS ZDON WKURXJKV <RX KDYH
XS XQGHUVWDQGLQJ KRZ WR EXLOG $QJXODU-6 D
WLPH WR H[SDQG IXUWKHU LQWR WKH GHSWKV RI
DQG URXWHYV

7KLY FKDSWHU ZLOO EH VOLJKWO\ GLITHUHQW WK

e QVWHDG RI EXLOGLQJ D EUDQG QHZ DSSOLFDV
&KDSWBUS )ORS

e« $SOVR D ERWWRP XS DSSURDFK ZLOO EH XVHG
WKHQ PRYLQJ WR WKH 8,



“HIRUH WKH SOXQJH

%YHIRUH WKH ZDON WKURXJK WKH FRUH FRQFHSW
LPSRUWDQW WKDW \RX XQGHUVWDQG WKHVH FRQ



.DUPD FRQILIJIXUDWLRQ

6R IDU WKH GHIDXOW .DUPD FRQILIXUDWLRQ KDV
FRQILIXUDWLRQ KDV EHHQ JLYHQ \HW )LOH ZDWF
EH UHYLHZHG

J)LOH ZDWFKLQJ

JLOH ZDWFKLQJ LV HQDEQ@QbB&Gr kL @ERPIPODOWE ¥ K HQ/ M/(
LQ .DUPD LV FRQILIXUHG ZLWK WKWHPIIRKRQRMQ2GJ G

DXWR:DWFK WUXH

7KH ILOH ZDWFKLQJ IHDWXUH ZRUNV DV H[SHFWH
FRQILJXUDDWIDRIQUEM :KHQ D ILOH LV XSGDWHG FKI
UHVSRQG E\ UHUXQQLQJ WKH WHVWV )URP D 7V E
FRQWLQXH WR UXQ ZLWKRXW DQ\ PDQXDO LQWHU

7KH PDLQ SRLQW WR ZDWFK RXW IRU LV WKH DGG
PDWFK WKH FUuowbBUUDdX @QRWKBHBXUDPHWHU ZRQPW |
FKDQJH $V DQ H[DPSOH OHWPV FRQVLGHU WKDW

ILOHV > GLU MV @

I WKLV LV WKH FDVH WKH ZDWFKHU ZLOQGLQ®BW
D QHZ ILOH LV LQ D GLIEHUHQKH G LW KIHF VE R W\F IKQHRUNZ
UHVSRQG WR WKH QHZ ILOH EHFDXVH LW LV LQ® |



SVLQRJ D ERWWRP XS DSSURDF

7TKH WRS GRZQ DSSURDFK RI 7'" FDQ EH YHU\ XVHI
FRPSRQHQWYV ILUVW DQG WKHQ ILOOV XS WKH EDI
WKDW WKH VSHFLILFDWLRQ EHLQJ EXLOW LV PRUI
/TKH ERWWRP XS DSSURDFK EXLOGYV IURP WKH LQC
NLQG RI DSSURDFK LV HIWUHPHO\ LPSRUWDQW ZK
UHTXLUHPHQWY LWK WKH ERWWRP XS DSSURDFK
GLUHFWLYHV ZLWK DOO WKH FRPSOH[LWLHV RBVHG
WR FUHDWH HQG WR HQG WHVWYV ZLWK 3URWUDFV



6HUYLFHV

$QJXODU-6 VHUYLFHV IDFWRULHVY DQG UHVRXUPB!
XVHG WR DEVWUDFW DSSOLFDWLRQ ORJLF 7KH\ LC
SDUWLFXODU DFWLRQ 6LQJOH UHVSRQVLELOLW\G
7KLV LV EHFDXVH WKH IRFXV LV RQ RQH FRPSRQH

+HUH LV D VXPPDU\ RI VRPH RI WKH RWKHU $QJXC
VR IDU

e SWWULEXWHV D@EHVIHUBBWYN HDWWLRQV DQG 10
e SRQWURDKOAIWUYURYLGHV WKH JOXH EHWZHHQ W
e 6HUYLFKNVNVY LVRODWHY WKH ORJLF



3XEOLVKLQJ DQG VXEVFULELQ

2QH RI WKH JUHDW IHDWXUHV RI $QJXODU-6 LV LV
ZLWKLQ D SDJH 3XEOLVKLQJ DQG VXEVFULELQJ P
ZLWK DQ\WWKLQJ ZKHQ XVHG WKH ZURQJ ZD\ LW F

2QH DUHD ZKHUH WKLV SDWWHUQ LV XVHIXO LV Z
DSSOLFDWLRQ $SSOLFDWLRQ ERXQGDULHV DUH L
FRGH &RPSOH[LW\ RFFXUV ZKHQ VHSDUDWH 8, FR
RWKHU DUHDV RI WKH 8, LWK D SXEOLVKLQJ DQC
FRPPXQLFDWH VHDPOHVVO\ XVLQJ PHVVDJHV 7KL
VXEVFULELQJ <RX ZLOO EH DEOH WR WDNH D FOF
JRRG SODFHV WR OHYHUDJH WKLV IHDWXUH LQ \R

7TKHUH DUH WZR ZD\V LQ ZKLFK PHVVDJHV FDQ EH
W LV LPSRUWDQW WR NQRZ WKH GLIITHUHQFH DV
DIIHFW WKH SHUIRUPDQFH RI \RXU DSSOLFDWLRQ

(PLWWLQJ

2QH ZzD\ WR SXEOLVK HYHQWYV LV WR HPLW WKHP
KWWSYV GRFV DQJXODUMY RUJIDYIHQ IWWHS HX QUFRARL

HPLW PHWKRG DV IROORZV

'‘'LVSDWFKHYVY DQ HYHQW QDPH XSZDUGV WKURXJK "
URRWG6FRSH 6FRSH OLVWHQHUYV

/KH LPSRUWDQW AMPKWQ@QIRWRIQRWNKSLWKURXJK WKH
WRS RI WKH KLHUDUFK\ 7KLV LV LPSRUWDQW EHF
LW LV JRLQJ WR KDYH WR SURSDJDWH DOO WKH Z
FDXVH D SHUIRUPDQFH LVVXH +HUH LV DQ H[DPS!

VFRSH VRPH$FWLRQ IXQFWLRQ *
VFRSH HPLW $1<(9(17

7KH EHVW ZD\ WR VHH WKH XSZDUG SURSDJDWLRC(
ZLOO VKRZ \RX KRZ WR XQLWHWHNW WKH XSZDUG

/HVWLQJ HPLW

7KH IROORZLQJ WHVWYV 1RIB ¥ ko WikrahidsHsoHHR: @ GWAMURDG@XEH)
% RWWRP &R Q WAULRSAGMHE R QW URIOOOUHPLW WKH HYHQW )U
EH PDGHRWMKRDWURDIOEO® UHFHLY Ho RMAKWR R @R Q@S
HPLVVLRQ SURSDJDWHY LQ DQ XSZDUG IHrPY W LARHOWN

&UHDWH VSLHV WR WHVW WKH HPLVVLRQ RI H"

YDU WRS(YHQW6S\ MDVPLQH FUHDWHG6S\
YDU ERWWRP(YHQW6S\ MDVPLQH FUHDWHGS\



/KH WHVW VHWXS ILUVW VHWYV WKH KLHUDUFK

LOMHFW IXQFWLRQ FRQWUROOHU URRWVFRSH #
YDU WRS6FRSH URRWVFRSH QHZ

YDU PLGGOH6FRSH WRS6FRSH QHZ

YDU ERWWRP6FRSH PLGGOHG6FRSH QHZ

/TKHQ WKH FRQWUROOHUYV DUH VHW ZLWK WKH

FRQWUROOHU 7RS&RQWUROOHU ~ VFRSH WRS6FRSH"
FRQWUROOHU OLGGOH&RQWUROOHU ~ VFRSH PLGGOHG6FR
FRQWUROOHU %RWWRP&RQWUROOHU "~ VFRSH ERWWRPG6F

6HW WKH VS\ WR FDSWXUH WKH HYHQWYV

WRS6FRSH RQ 0,"'/((0,7 WRS(YHQWG6S\
ERWWRP6FRSH RQ 0,"'/((0,7 ERWWRP(YHQWS®6S\

(PLW WKH HYHQW IURP WKH PLGGOH VFRSH

PLGGOH6FRSH HPLW 0,"/((0,7
$GG WKH H[SHFWDWLRQ WKDW WKH WRS VS\ Z

LW 6KRXOG QRWLI\ WRS FRQWUROOHU IXQFWLRQ ~
HISHFW WRS(YHQW6S\ ZDV&DOOHG WR%H WUXH

$G6G WKH H[SHFWDWLRQ WKDW WKH ERWWRP V

LW 6KRXOG QRW QRWLI\ ERWWRP FRQWUROOHU [IXQFWLR
HISHFW ERWWRP(YHQW6S\ ZDV&DOOHG WR%H IDOVH

+HUH DUH D FRXSOH RI WKLQJY WR QRWH IURP Wt

e 7KLV LV D XQLW WHVW WKDW ZH ZLOO UXQ LQ .

e 7TKHOQMHIWHWKRG SURYLGHYV AR QAWUIRHODD@ERHNY WER/SHR
7KHIRRWVFREFHRSH LV WKH WRSPRVW VFRSH RI D¢
XVLQHERWVFA¥R HPLW HYHQWY WKH\ ZRXOGQbPW
URRWVFRSHDW WKH KLIKHVW OHYHewYOZM&D 6B
LQWR WKH FRQWUROOHU DQG XVHG WR OLVWH:

e $ VFRSH FDQ FUHDWH D QHZ FKLOG VFRSMiz$ FI
PHWKRG <RX FDQ LPDJLQH WKLV WR EH HTXLY
FRQWDLQHUYV

GLY QJ FRQWUROOHU WRS&RQWUROOHU
GLY QJ FRQWUROOHU PLGGOH&RQWUROOHU !
GLY QJ FRQWUROOHU ERWWRP&RQWUROOHU !
GLY!
GLY!
GLY!

/HVWLQJ EURDGFDVW



/KH GRFXPHAWIWEWVRQGBWY DQJXODUMY RUJ\DVEDV)
WKH IXQFWLRKURO & WOWVRHWKKRIG DV IROORZV

'LVSDWFKHY DQ HYHQW QDPH GRZQZDUGV WR DOC
UHJLVWHUHG URRWG6FRSH 6FRSH OLVWHQHUYV

$V RSSRVHEBP WWRHWKIRG ZKLFK SXVKHV HYHQWV X¢
EURDGFISXVKHV HYHQWY GRZQ WKH FKDLQ 7KH RV
WKEURDGFOWHQW FDQPW EHPFPREHMHOHEHEKW UH \
LI QRW XQGHUVWRRG SURSHUO\ FDQ KDYH D QHJL
HPLWFHYHQW WKH IROORZLQJ H[DPSOH VKRZV WKH

THVWLQJ EURDGFDVW

S8WLOL]JLQJ VLPLODU WHFKQLTXHV IURP WW HWHKML V
EURDGFDVWLQJ RI HYHQWYV

&UHDWH WKH VSLHV

YDU WRS(YHQW6S\ MDVPLQH FUHDWHG6S\
YDU ERWWRP(YHQW6S\ MDVPLQH FUHDWHGS\

, QLWLDOL]H WKH VFRSHYV

YDU WRS6FRSH URRWG6FRSH QHZ
YDU PLGGOH6FRSH WRS6FRSH QHZ
YDU ERWWRPG6FRSH PLGGOHG6FRSH QHZ

6HW WKH UHVSHFWLYH FRQWUROOHU VFRSHYV

FRQWUROOHU 7RS&RQWUROOHU ~ VFRSH WRS6FRSH"
FRQWUROOHU OLGGOH&RQWUROOHU ~ VFRSH PLGGOHG6FR
FRQWUROOHU %RWWRP&RQWUROOHU ~ VFRSH ERWWRPGF

6HW WKH VSLHV WR OLVWHQ IRU WKH HYHQWYV

WRS6FRSH RQ O0,"'/((0,7 WRS(YHQW®G6S\
ERWWRP6FRSH RQ 0,"'/((0,7 ERWWRP(YHQWG6S\

YURDGFDVW WkKatdHGCEHRBW IURP

PLGGOH6FRSH EURDGFDVW 0,"/((0,7
+DYH WKH H[SHFWDWLRQ WKDW WKH WRS VFR!¢

LW B6KRXOG QRW QRWLI\ WRS FRQWUROOHU IXQFWLRQ ~
H[SHFW WRS(YHQW®6S\ ZDV&DOOHG WR%H IDOVH

+DYH WKH H[SHFWDWLRQ WKDW WKH ERWWRP

LW 6KRXOG QRWLI\ ERWWRP FRQWUROOHU IXQFWLRQ ~#
HISHFW ERWWRP(YHQW6S\ ZDV&DOOHG WR%H WUXH

7KH SUHFHGLQJ H[SODQDWLRQV KDYH VKRZHG KR



HYHQWV $V \RX SURJUHVV WKURXJK WKH UHVW R
WHFKQLTXHV XVHG KHUH ZLOO EH XVHG WKURXJK



3XEOLVKLQJ DQG VXEVFULELQ

.QRZLQJ ZKHQ WR XVH SXEOLVKLQJ DQG V XE\QFRMW!
XVH WKHP LV WKH GLIILEFXOW SDUW

/KH JRRG

%HIRUH ORRNLQJ DW WKH SUREOHPV WKDW SXEO|
RI WKH EHVW VFHQDULRY ZKHUH \RX FDQ XVH WKI

e 8RPPXQLFDWLQJ LPSRUWDQW HYHQWYV WR GLII
e 5GHGXFLQJ FRXSOLQJ

&RPPXQLFDWLQJ WKURXJK HYHQWYV

'KHQ WKLQNLQJ DERXW HYHQWV WKDW QHHG WR I
DFWLRQV DUH GULYLQJ WKH DSSOLFDWLRQ *LYH(
'(326,7(' DQ,G+'5(: TKHVH WZR VLPSOH HYHQWYV PD\ E
7KLQN DERXW \RX ZDQWLQJ WR VHQG DQ H PDLO \
DXWRPDWLFDOO\ XSGDWHG VRPH UHDO WLPHHUHS
UHDO WLPH QRWLILFDWLRQ PHVVDJH FDQ EH RVHEH
PDGH XS RI GLIIHUHQW FRPSRQHQWYV WKDW FDQ L
QRWLILFDWLRQV XSGDWLQJ ZRUNIORZV HQDEOL:

&RPPXQLFDWLQJ HYHQWY VR WKDW RWKHU FRPSR
ZDQW WR HDVLO\ UHVSRQG WR HYHQWY DQG FKDC(C
/KH IROORZLQJ LV DQRWKHU WHVW WR VKRZ KRZ

&UHDWH VFRSHV IRU WKH FRQWUROOHUYV

UHFHQW7UDQVDFWLRQG6FRSH URRWG6FRSH QHZ
DWPG6FRSH UHFHQW7UDQVDFWLRQ6FRSH QHZ

$VvVVvLIQ WKH VFRSHY WR WKH FRQWUROOHUYV

FRQWUROOHU $WP&RQWUROOHU ~ VFRSH DWPB6FRSH"
FRQWUROOHU 5HFHQW7UDQVDFWLRQV&RQWUROOHU
AN VFRSH UHFHQW7UDQVDFWLRQ6FRSH"

6HW WKH VSLHV

VS\2Q DWP6FRSH HPLW DQG FDOO7KURXJK
VS\2Q UHFHQW7UDQVDFWLRQB6FRSH UHFHQW SXVK

&DOO WKH PHWKRG EHLQJ WHVWHG
DWP6FRSH ZLWKGUDZ
6HW WKH H[SHFWDWLRQ WKDW WKH HYHQW ZD

LW VKRXOG HPLW DQ HYHQW IXQFWLRQ ~
H[SHFW DWP6FRSH HPLW WR+DYH%HHQ&DOOHG



6HW WKH H[SHFWDWLRQ WKDW WKH UHFHQW W

LW VKRXOG VHQG HYHQW WR UHFHQW WUDRYDFWLRQV IX
HISHFW UHFHQW7UDQVDFWLRQ6FRSH UHFPFHHD SXO®H®/ R +

+HUH DUH WKH FRQWUROOHUV WR IXUWKHU FODU
7TKMPERQWURDWRGHUWN SXEOLVKHU

EDQNORGXOH FRQWUROOHU $WP&RQWUROXGHWLRQVNRRBBH
VFRSH ZLWKGUDZ IXQFWLRQ DPRXQW #
VFRSH HPLW :,7+'5(: DPRXQW

@
7TKEHFHQW7UDQVDFWLRQVSROHRVIHOMWIW VXEVFULEHU

EDQNORGXOH FRQWUROOHU SHFHQW7UDQVDFWIER@GW&RQW I
IXQFWLRQ VFRSH 2

VFRSH UHFHQW >@

VFRSH RQ :,7+'5(: IXQFWLRQ DPRXQW 7

VFRSH UHFHQW SXVK DPRXQW

T@

$V GLVFXVVHG 2ZWWeR QWK RROWEWY W MSKCHHYHQW DIWHU
RFFXUYV

7KH SUHFHGLQJ VWHSY DUH MXVW D VLPSOH HI[DP
FRPPXQLFDWH LPSRUWDQW DFWLYLWLHY DFURVYV

SHGXFLQJ FRXSOLQJ

&RPPXQLFDWLRQ LV RQH DVSHFW RI WKH EHQHILYV
GHFUHDVHG FRXSOLQJ 7KLQN DERXW WKH SUHFH
D ZLWKGUDZDO RFFXUV 7KH PHVVDJHV PD\ EH XV
DSSOLFDWLRQ DQG VLQFH LW LV GHFRXSOHG ZH
ZD\ WHKMKGUDQFWLRQ GRHVQPW FDUH DERXW WKH
RQ WKH IDFW WKDW LW ZLOO SHUIRUP D ZLWKGUL
JURP WKH VXEVFULSWLRQ SHUVSHFWLYH WK K QUI
KDSSHQV ,W RQO\ KDV WR IRFXV RQ ZKDW LW QH

'HFRXSOLQJ WKH DSSOLFDWLRQ FDQ EH HIWUHRH:
DQRWKHU ORRN DW WKH EDQN DSSOLFDWLRQ LI \I
FRXOG FUHDWH D QHZ W BRAWQW KUDW vDBWIRHINFUW.\F &

DSSOLFDWLRQ LV GHFRX Sswh &R QWA R& K itiy\Q B WWF B D €
RXW DV IROORZV

7TKEHIRUH(DPKQFWLRQ FDQ EH UHGXFHG WR RQO\
UHFHQW7UDQVDFWLRQV&RKDRBR/GE RS H



YDU UHFHQW7UDQVDFWLRQ6FRSH N

YDU URRWG6FRSH ~°

EHIRUH(DFK IXQFWLRQ ~

PRGXOH EDOQN

LOMHFW IXQFWLRQ FRQWUROOHU URRWG6FRSH #
URRWG6FRSH URRWG6FRSH QHZ
UHFHQW7UDQVDFWLRQ6FRSH URRWG6FRSH QHZ

FRQWUROOHU S5HFHQW7UDQVDFWLRQV&RQWUROOHU
" VFRSH UHFHQW7UDQVDFWLRQ6FRSH"

VS\2Q UHFHQW7UDQVDFWLRQ6FRSH UHFHQW SXVK
URRWG6FRSH HPLW :,7+'5(:

, Q MHKRUH(DIPKQFWLRQ DGG D VS\ WR KHOS ZLWI

VS\2Q UHFHQW7UDQVDFWLRQ6FRSH UHFHQW SXVK

,QVWHDG R W@ Ow QFo®BAHWR G UIDZQ FW LR Q  Zi# LFA
URRWG6FRSH

URRWG6FRSH HPLW :,7+'5(:
7 KOHWHU (DEXQFWLRQ DQG WKH H[SHFWDWLRQ DU

DIWHU(DFK IXQFWLRQ 2
UHFHQW7UDQVDFWLRQ6FRSH UHFHQW SXVK FDOOV UHVH\

LW VKRXOG VHQG HYHQW WR UHFHQW WEWORQFWLRQV |
HISHFW UHFHQW7UDQVDFWLRQ6FRSH URN HR®W GB&XIVEO MWIR

7KLV H[DPSOH KDV VKRZQ WKDW XVLQJ PHVVDJLQ
DSSOLFDWLRQ WHVWV DOORZV WKH DSSOLFDWLR!
HQWLUH DSSOLFDWLRQ $Wp aW &\WUSObHFK BQ OH GF DW Kl
UHFHQW 7 U D QVDWWH\RWVIDHE BQW KU QVDER QAU ROOHU ZRQ
FKDQJHG $V ORGJ: BY HMDKM LV B EQW MIOK GDE WOrRR\Q |
WR EH XSGDWHG



+DUQHVVLQJ WKH SRZHU

3XEOLVKLQJ DQG VXEVFULELQJ HYHQWY FDQ OHD
FRGH 1RZ WKDW WKH IRXQGDWLRQV IRU WKH FKELC
LPSOHPHQWLQJ HYHQWY LQWR WKH VHDUFK DSSO



7KH SODOQ

7KH VHDUFK DS SEIDFDWAIR) ) ARRHA XLWH EDVLE $W
UHWXUQ D VHW RI UHVXOWV DQG WKHQ ZKHQ WK
DSSOLFDWLRQ SURYLGHV D IRXQGDWLRQ IRU IXW:
ZLOO EH H[SDQGHG WR LQFOXGH SXEOLVKLQJ DQ
VHDUFK DSSOLFDWLRQ

e /KH VHDUFK DSSOLFDWLRQ ZLOO EH UHEUDQGY
ZLOO GLVSOD\ D OLVW RI SURGXFWYV

e :KHQ D SURGXFW LV VHOHFWHG GHWDLOV ZLO

e $O00 VHOHFWHG SURGXFWV IURP WKH VHDUF®&\Z
YLHZHG& LWHPV

e 7/KH GHWDLOHG YLHZ RI WKH SURGXFW ZLOO KI
ZLOO WKHQ EH DYDLODEOH LQ WKH FDUW YLHZ

7KH SODQ LV VRPHZKDW DPELWLRXV EXW ZLWK D
$QIJXODU-6 WKH GHYHORSPHQW VKRXOG IORZ QLF¥



SHEUDQGLQJ

7KH VHDUFK DSSOLFDWLRQ ZLOO EH UHEUDQGHB ®&
VHDUFK IXQFWLRQDOLW\ WKDW KDV DOUHDG\ HHH
SURMHFW LW ZLOO EH FRSLHG LQWR D QHZ SUWRM
GULYH WKH GHYHORSPHQW FKDQJHV DQG UHIDFW
UHYLHZ RI WKH FRGH ZLOO VKRZ KRZ WKH FRGH D
DSSOLFDWLRQ

/KH UHIDFWRU VWHSYVY XSGDWHG WKH XQLW WHVW
WKH DSSOLFDWLRQ W LV LPSRUWDQW WR WDNH

e SHIDFWRU VPDOO WR LQWURGXFH ELJ FKDQJHYV
SURJUHVVLYHO\ JHW WR WKH QH[W VWDJH RI W
EH FRQIXVLQJ WR NQRZ ZKHUH DQG ZKDW WR F
WKH VDPH FRGH LV UHYLVLWHG VHYHUDO WD PH
LQVWHDG RI ULSSLQJ WKH DSSOLFDWLRQ DSDU
WRJIJHWKHU DJDLQ

e 7'"" DSSOLHV GXULQJ UHIDFWRULQJ MXVW DV P X
UHIDFWRU VWHSY IROORZHG ZHUH WKH VDPHHDN
WR PHHW RXU VSHFLILFDWLRQ DQG WKHQ PDNF
$SSO\LQJ WKHVH SULQFLSOHYVY KHOSV NHHS SU]I

%RWK WKH XQLW WHVWYV DQG HQG WR HQG WHMW\
ILUVW IHDWXUH Rl WKH DSSOLFDWLRQ



6HHLQJ UHFHQWO\ YLHZHG LW

1RZ WKDW WKH LQLWLDO UHIDFWRULQJ LV FRPSO
DSSOLFDWLRQ FDQ EH FRQVLGHUHG 7KH ILUVMELWNV
WR VHH aUHFHQWO\ YLHZHG& LWHPV 7KH VSHFLIL
IROORZV

e /KH XVHU VHOHFWYVY D SURGXFW WR YLHZ WKH |
e 7KH\ ZLOO EH DEOH WR VHH WKH YLHZHG SURG

7KLV LV DQ HIDPSOH RI ZKHUH EURDGFDVWLQJ ZR
FDVH WKH VSHFLILFDWLRQ LV FRQFHUQHG ZLWK
ZKHQ DQ HYHQW RFFXUV D VXEVHTXHQW DFWLRQ
EURDGFDVMPLW WKH HYHQW RI VHOHFWLQJ D SURC
WKHQ FRQVXPHG E\ WKH UHFHQWO\ YLHZHG FRPS

7KH VWDQGDUG 7'" OLIH F\FOH ZLOO EH XVHG WR)
PDNH LW EHWWHU ‘H ZLOO EH XVLQJ D ERWWRP R
FKRRVLQJ WKLY DSSURDFK LV WKDW WKHUH DUH!I
WR VWDUW DW WKH ERWWRP DQG PDNH RXU ZD\ X

/HVW ILUVW

7TKH ILUVW WHVW ZH ZL &HD EHeR G WARADBINVIVY ZW ® O WS X
ZKHQ D SURGXFW LV VHOHFWHG 7KH IROORZLQJ "

$VVHPEOLQJ 6HDUFK&RQWUROOHU
+HUH DUH WKH VWHS8YuRAKR RDWVYR@&BWHA WKH
6WDUW ZLWK WKH WHVW VWXE XVLQJ WKH IRO

GHVFULEH IXQFWLRQ ~
EHIRUH(DFK IXQFWLRQ ~

LW IXQFWLRQ A

*HW WKHeNBPWREEHRRWURROWKDW DQ DFWLRQ FDQ

GHVFULEH IXQFWLRQ ~
EHIRUH(DFK IXQFWLRQ ~
PRGXOH SURGXFW
LOMHFW IXQFWLRQ FRQWUROOHU URRWG6FRSH #
YDU VHDUFK&RQWUROOHUGFRSH URRWG6FRSH QHZ
FRQWUROOHU O6HDUFK&RQWUROOHU &RQANRIBRIONDHHIULS Ik

LW IXQFWLRQ ~



3ODFH D WG (&R@3IWKEHAYHQW

YDU VHOHFWHG3URGXFW6S\ MDVPLQH FUHDWHGS\

YDU VHDUFK&RQWUROOHUG6FRSH ne

EHIRUH(DFK IXQFWLRQ 7

PRGXOH SURGXFW

LOMHFW IXQFWLRQ FRQWUROOHU URRWG6FRSH #
VHDUFK&RQWUROOHUG6FRSH URRWG6FRSH QHZ
FRQWUROOHU 6HDUFK&RQWUROOHU

" VFRSH VHDUFK&RQWUROOHUG6FRSH URRWVFRSH"
VHDUFK&RQWUROOHUG6FRSH RQ 6(/(&7HFWHER3IU R/GHPOF W ¢

$GG D FOHDQXS IXQFWLRQ WR FOHDU WKH VFF

DIWHU(DFK IXQFWLRQ ~
VHDUFK&RQWUROOHUG6FRSH ~°
VHOHFWHG3URGXFW6S\ UHVHW

6HOHFWLQJ D SURGXFW

7TKH WHVW UHT/KXLIZU BR8P WQDV KDV EHHQ SXEOLVI
ZKHQ WKH VHOHFWHG SURGXXFWMARWHWKRG LV FDOO

YDU IDNH3URGXFW ~"SURGXFW,G
VHDUFK&RQWUROOHUG6FRSH VHOHFW3URGXFW IDNH3URGXFW

(ISHFWLQJ HYHQWYVY WR EH SXEOLVKHG
7KH H[SHFWDWORKWH3IWRIGEBINe EIHHQ FDOOHG

LW IXQFWLRQ ~
H[SHFW VHOHFWHG3URGXFW6S\ WR+DYH%HHQ&DOOHG

ODNLQJ WKH VHDUFK FRQWUROOHU
1RZ ZH KDYH WR PDNH WKH WHVW SDVV DQG UXQ
6WDUW .DUPD XVLQJ WKH IROORZLQJ FRPPDQC

NDUPD VWDUW

<RXPOO JHW DQSHUWRU QOFHHIOHG LV QRW D IXQF
HYDOXDWLQJ VHDUFK&RQWUROOHUGFRSHN N HORHEXNRBWRRS X F
UHFWLI\ WKLY SHUIRUP WKH IROORZLQJ VWHS

$GG WKH BHWKRERJWRROOHU

VFRSH VHOHFW3URGXFW IXQFWLRQ ~°

7TKHQ \RXP OO ([BHMWVWXKWHSHXQWNREZQ WR KDYH EHHQ FI
([SHFWHG VS\ XQNQRZQ WR KDYH EARI QU#bPOWIHE\ WKLV S



IROORZLQJ VWHSYV

7KH HISHFWDWLRQ KDV IDLOHG ZKLFK PHD!
6HDUFK&RQWURQGHD GG I XQFWHRPANG U MB\WWIAK RACK

DQ HYHQW

VFRSH VHOHFW3URGXFW IXQFWLRQ SURGXFW,G ~
URRWG6FRSH EURDGFDVW 6(/(&7('352'8&7 SURGXFW,(

SHUXQ WKH WHVW
/KH WHVW ZLOO SDVV

1RZ ZKHQ D SURGXFW LV VHOHFWHG WKH HYHQW
ZKHQ VRPHWKLQJ JHWV VHOHFWHG FDQ VLPSO\ O

5HFHQWO\ YLHZHG XQLW WHVW

7KH QH[W VWHS LV WR DGG DQRWKHU WHVW |IURP
5HFHQWO\9LHZHG&RQWUROOHU

THVW ILUVW

$IJDLQ WKH ZDON WKURXJK RI WKH WHVW VWHSV

$VVHPEOLQJ 5SHFHQWO\9LHZHG&RQWUROOHU

+HUH DUH WKH VH#SYWWR LB ¥VEFEREWHROOHU
6WDUW ZLWK WKH WHVW VWXE XVLQJ WKH IRO

GHVFULEH IXQFWLRQ ~
EHIRUH(DFK IXQFWLRQ ~

LW IXQFWLRQ

*HW WKHs NFHROSMWO\RUHZHG&RAMRUMOIOBW DQ DFWLRQ

GHVFULEH IXQFWLRQ ~
EHIRUH(DFK IXQFWLRQ ~
PRGXOH SURGXFW
LOMHFW IXQFWLRQ FRQWUROOHU URRWG6FRSH #
YDU UHFHQWO\9LHZHG6FRSH URRWG6FRSH QHZ
FRQWUROOHU 5HFHQWO\9LHZHG&RQWUROOHU
"VFRSH UHFHQWO\9LHZHG6FRSH"

LW IXQFWLRQ ~

&RQILUP WKDW WKH QXPEHU RI UHFHQWO\ YLH



HISHFW UHFHQWO\9LHZHG6FRSH UHFHQW OHQJWK WR%H

,QYRNLQJ D UHFHQWO\ YLHZHG LWHP

/KH DFWLRQ IRU WK/ &7 WsEHV AWHW WDRAD WEEHHQ S X
WKH SXEOLVK HYHQW

YDU IDNH3URGXFW(YHQW ~SURGXFW,G
URRWVFRSH EURDGFDVW 6(/(&7('352'8&7(YIBDPQW3URGXFW

&RQILUPLQJ 5HFHQWO\9LHZHG&RQWUROOHU
7KH DVVHUWLRQ LV WKDW WKH QXPEHU RI UHFHQ

LW IXQFWLRQ A
H[SHFW UHFHQWO\9LHZHG6FRSH UHFHQW OHQJWK WR%H

ODNLQJ SHFHQWO\9LHZHG&RQWURO

+HUH DUH WKHHYMORVOVIWRHEXKDWUROOHU
6WDUW .DUPD XVLQJ WKH IROORZLQJ FRPPDQC

NDUPD VWDUW

<RXPOO JHW DQUHWURIS DQBPAHOUIXPHQW
5HFHQWO\9LHZHG&RQWUROOHU LV QRW mMGHIEQHER WHW
WKLY HUURU SHUIRUP WKH IROORZLQJ VWHSYV

&UHDWH WKH UHTXLUHG FRQWUROOHU DQG
SHFHQWO\9LHZHG&RQWUROOHU MV
/KHQ DGG WKH IROORZLQJ GHWDLOV

DQJXODU PRGXOH SURGXFW
FRQWUROOHU 5HFHQWO\9LHZHG&RQWURQGFWURY WS

@
SHUXQ WKH WHVW

7TKHQ \RXPOO7J4HHW WRKH YJEWRQHG LV QRW DQ REMI
HYDOXDWLQJ UHFHQWO\9LHZHG6FRSH UHAKHEW Ol DVRV
HISHFWDWLRQ WKDW LK/DW KEH H @ QW W RVAEOHF
LW WURI AN & WMO\9LHZHYEFFRS H

7TKHQ \RXPOO([BHWWWX HWHUEUBWR WUUURU ([SHFWHG 7WR
UHFWLI\ WKLY SHUIRUP WKH IROORZLQJ VWHS"

7KH H[SHFWDWLRQ KDV EHHQ KLW 1RZ WKH
WR WKH FRQWUROOHU
$GGRRW6FRER WKH FRQWUROOHU

FRQWUROOHU 5HFHQWO\9LHZHG&RQWUROOHU
> VFRSH URRWG6FRSH IXQFWLRQ VFRSH URRWG6FRSF



6 XEVFULEH WR WKRMeHFSHQOQW IURP

URRWG6FRSH RQ 6(/(&7('352'8&7 IXQFWLRHRBURGXFW ('

1RZ BGREGXFW(WRBWWKH UHFHQW DUUD\

URRW6FRSH VFRSH UHFHQW SXVK SURGXFW(YHQW
SHUXQ WKH WHVW

TKH WHVWY ZLOO QRZ SDVV

(QG WR HQG WHVWLQJ

7KH XQLW WHVWYV DUH FRPSOHWH DQG ZLOO YHUL
FRPPXQLFDWH ZLWK HYHQWY 1RZ WKH ZDON WKU
DQG ZLOO VKRZ \RX KRZ WR FUHDWH DQ HQG WR I
LWHPV LV WKDW LQ D JLYHQ VHDUFK UHVXOW

e $ SURGXFW LV VHOHFWHG
, W ZLOO EH DYDLODEOH LQ WKH UHFHQWO\ YLF

1RZ LW LV WLPH WR PRYH RQ WR DFWXDOO\ FUHEL
THVW ILUVW

$v DOzD\V VWDUW E\ WUDQVODWLQJ WKH VSHFNV
XWLOL]H WKH H[LVWLQJ WHVWYV

$VVHPEOLQJ WKH UHFHQWO\ YLHZHG HQG WR HQG WHVW

HIRUH \RX UHSHRWDFSRHOEBGQRRRBRMAKRXOG QRWLF
DOUHDG\ VHDUFKHV IRU DQG UHWULHYHW WIKHZMB
FDQ EH HPEHGGHG ZLWKLQ WKH H[LVWLQJ WHVV$V
ERWWRP RI WKH H[LVWLQJ IXQFWLRQ RI D VHDUFF¥

GHVFULEH ZKHQ , W\SH LQ D VHDUFK TXHU\ IXQFWLRQ

GHVFULEH IXQFWLRQ ~
EHIRUH(DFK IXQFWLRQ ~

LW IXQFWLRQ ~

/KHUH LV QRWKLQJ HOVH WR DVVHPEOH IRU WKH
6HOHFWLQJ D VHDUFK UHVXOW
1RZVHDUFKS5HVQEHWGY WR EH LQYRNHG XVLQJ WKH IR

/KH ILUVW VWHS ZL Ov® DiulH KRHRERORMPHHEMWY W KH | LU

YDU ILUVW5HVXOW VHDUFK5HVXOW ILUVW



)LQG WKH OLQN ZLWKLQ WKH ILUVW LWHP

YDU UHVXOW/LQN ILUVW5HVXOW HOHPHQW E\ FVV D
&OLFN RQ WKH UHVXOW

UHVXOW/LQN FOLFN

&RQILUPLQJ UHFHQWO\ YLHZHG LWHPYV

1RZ WKDW D SURGXFW KDV EHHQ VHOHFWHG DQG
YLHZHG LWHPV OLVW ZH QHHG WR YLHZ WKHVBRHGE

*HW WKH UHFHQWO\ YLHZHG LWHPV

YDU UHFHQWO\9LHZHG,WHPV HOHPHQW EX U@ SHIAMIQW LW
&RQILUP WKDW WKH FRXQW RI UHFHQWO\ YLHZ

HISHFW UHFHQWO\9LHZHG, WHPV FRXQW WR%H

ODNLQJ WKH UHFHQWO\9LHZHG, WHPV WHVW SDVYV
1RZ WKH WHVW QHHGV WR SDVV +HUH DUH WKH V
6WDUW WKH ZHEVLWH

QRGHBPRGXOHV KWWSBVHUYHU ELQ KWWSBVHUYHU
5XQ 3URWUDFWRU

QRGHBPRGXOHYV SURWUDFWRU ELQ SURWURDFIWRW FKURPH

<RXPOO JHW D QsHMHEU WRDEHH O\
7KH HUURU LV WKDW WKH H[SHFWDWLRQ KDV I
UHSHDWHU WR WKH UHFHQWO\ YLHZHG LWHPYV

GLY QJ FRQWUROOHU 5HFHQWO\9LHZHG&RQWUROOHU !
GLY QJ UHSHDW LWHP LQ UHFHQW !
ANLWHP
GLY!

GLY!

5HUXQ WKH WHVW

7KH HUURU LV WKH VDPH DV EHIRUH 7KLV WR.F
ZKDW WKH LVVXH LV 7KH QH[W VWHS LV WR RS
-DYD6FULSW FRQVROH LV VD\LQJ 3RLQW \RXU
KWWS ORFDOKRVW UHFHQW®BHGEHBOWHO\ RQH H
QDPHQADUHT@ $UIJXPHQW 5HFHQWO\9LHZHG &R PWMNEREB Wk
JRW XQGHILHGUHFWLI\ WKLV SHUIRUP WKH IROC

1RZ WKDW WKHUH LV DQ DFWXDO HUURU WEF
LQGLFDWHYVY WKDW WKH FRQWUROOHU ZDV Q
DGGHG LW LV WLPH WR DGG WKH E®RIHVKMEDI



DQG DGG WKH FRQWUROOHU UHIHUHQFH

VFULSW VUF DSS UHFHQWO\9LHZHG&RQWIWLROIOHU MV !
SHUXQ WKH WHVW

1RZ WKH WHVW ZLOO EH VXFFHVVIXO

ODNLQJ UHFHQWO\ YLHZHG LWHPV EHWWHU

7KH UHFHQWO\ YLHZHG FRQWUROOHU LV QRZ FRP
YLHZ KRZHYHU WKLV FDQ KDSSHQ ODWHU 7KH SF
FRPPXQLFDWLRQ EHWZHHQ VHSDUDWH YLHZV DQC
DFKLHYHG DQG QRZ \RX FDQ PRYH WR WKH QH[W



&S&UHDWLQJ D SURGXFW FDUW

$QRWKHU LPSRUWDQW DVSHFW RI WKH DSSOLFDW
SXEOLVKLQJ DQG VXEVFULSWLRQ PRGHO ZLOO EH
D FDUW $ VXEVFULSWLRQ WR WKH HYHQW ZLOODW
HDVLO\ VHH ZKHQ VDYHG LWHPV JHW XSGDWWHHGQLVY
SURGXFW GHWDLOV RI D SDUWLFXODU SURGXFW

, I WKH SURGXFW LV VDYHG WR D FDUW
e S3URGXFW ZLOO EH GLVSOD\HG LQ WKH SURGXF

1RZ WKH QHFHVVDU\ WKLQJY DUH LQ RUGHU WR J

SXEOLVKHU WHVW ILUVW

7TKH SXEOLVKHU ¥HOUW KFRWIH d &JFRORVUKRHO AMH VW ZL OO |
ZKHQ DQ LWHP LV VDYHG DQ HYHQW LV SXEOLVKI

$VVHPEOLQJ VHDUFK'HWDLO&RQWUROOHU

TKMHDUFK'HWDLO&RQORKHOBIG\ KDV VRPH XQLW WHVW
OHYHUDJHG WR FRQILUP WKH SXEOLVKLQJ IHRVKX!
WKH VDYLQJ RI D FDUW

6WDUW ZLWK DQ LQQHU VWXE

GHVFULEH IXQFWLRQ ~
EHIRUH(DFK IXQFWLRQ ~

LW IXQFWLRQ ~

,Q RUGHU WR WHVW WKDW DQ HYHQW KIRYWSIHR]
%ULQURR6FA3QG DGG D VS\ WR LW

YDU VDYHG7R&DUW(YHQWG®G6S\ MDVPLQH FUHDWHGS\
EHIRUH(DFK IXQFWLRQ ~
LOMHFW IXQFWLRQ URRWG6FRSH 7

URRWG6FRSH RQ 6%$9('72&%$57 VDYHG7R&DUW(YHQWG6S

$GGWHU(DWKR UHVHW WKH VS\

DIWHU(DFK IXQFWLRQ ~
VDYHG7R&DUW(YHQW6S\ FDOOV UHVHW

,QYRNLQJ WKH VDYLQJ RI D SURGXFW
, Q WHKRUH(D¥KHFWLRQ VHOHFW WKH PHWKRG DQG F



EHIRUH(DFK IXQFWLRQ ~

YDU IDNH3URGXFW ~ASURGXFW,G
VHDUFK'HWDLOG6FRSH VDYH3URGXFW IDNH3URGXFW

&RQILUPLQJ WKH VDYH HYHQW
7KH H[SHFWDWLRQ LV WKDW WKH VS\ KDV EHHQ F

LW IXQFWLRQ ~
H[SHFW VDYHG7R&DUW(YHQW6S\ WR+DYH%HHQ&DOOHG

ODNLQJ WKH VDYH3URGXFW WHVW £

1RZ ZH QHHG WR PDNH WKH WHVW S DAY H 3tUHR G\WAHDAY
6WDUW .DUPD

NDUPD VWDUW

7KH ILUVW HUUHRURILXQGHHLQHG LV QRW D IXQFWLUF
VHDUFK'HWDLOG6FRSH VDYH3URGXFW IDNNMROKRE@KAW WKLV
IROORZ WKHVH VWHSV

7KH IXQFWLRQ GRHVQPW H[LVW RQ WKH VFF

VFRSH VDYH3URGXFW IXQFWLRQ SURGXFW ~°
SHUXQ WKH WHVW

1RZ WKH HUURU KDV KLW(MWHF G /9 FXN\OD YHAQQW E
EHHQ FDOOMGE WKLY FDVH IROORZ WKH JLYHQ VWI

/KH VPDOOHVW WKLQJ ZH FDQ DGG WR WKH
PHWKRG )uRAMWFRMGRE WKH FRQWUROOHU

FRQWUROOHU 6HDUFK'HWDLO&RQWUROOHU

> VFRSH URXWH3DUDPV SURGXFW6HUYSH HI XQUBFRRW €
RSH URXWH3DUDPV SURGXFW6HUYLFH URRWG6FRSH #

TKHQ De&EGRWAEFHWHW HQW WR LW

URRW6FRSH EURDGFDVW 6%9('72&%$57 SURGXFW
SHUXQ WKH WHVW

/KH WHVW LV VXFFHVVIXO

/HVW IRU WKH VXEVFULEHU ILUVW

/KH VXEVFULEHU XQLW WHY(Zb&sGHFRQW UFR/ WAIRD
SURGXFW ZLOO EH DGGHG WR WKH I6®9y W2 & BERMYHFQW



JLYHQ WKH IROORZLQJ DFWLRQ ZLOO EH SHUIRUF
e W ZLOO DGG WKH SURGXFW WR WKH FDUW
$VVHPEOLQJ WKH SURGXFW FDUW WHVW

+HUH DUH WKH VWHSVY WR DVVHPEOH WKH SURGXH

&UHDWH Ds@HZXQUWD FHbuUw MV
6WDUW ZLWK WKH EDVH VWXE

GHVFULEH IXQFWLRQ ~
EHIRUH(DFK IXQFWLRQ 7

LW IXQFWLRQ A

, QLWLDOL]H WKH PRGXOH

PRGXOH SURGXFW
, QLWLDOL]H WKH VFRSH VR WKDW H[SHFWDWLI

YDU VFRSH N
EHIRUH(DFK IXQFWLRQ ~*

LOQMHFW IXQFWLRQ FRQWUROOHU
FRQWUROOHU &DUW&RQWUROOHU ~ VFRSH VFRSH"®

, QLwupowdHRsR VXEVFULSWLRQV FDQ EH PDGH

LOMHFW IXQFWLRQ FRQWUROOHU URRWG6FRSH ~#
VFRSH URRWG6FRSH QHZ
FRQWUROOHU &DUW&RQWUROOHU * VFRBE8&HYARSRHW &JFRRRS

/KH ODVW WKLQJ WR FRQILUP LV WKDW WKH F
HQVXUH WKH WHVW LV VHW XS SURSHUO\

HISHFW VFRSH FDUW OHQJWK WR%H

,QYRNLQJ D VDYHG FDUW HYHQW

KLV WHVW LV DURXQ G $&K#2 &lsi3iF WHY WDIW ZSKKHE@ MVKK
&DUW&RQWUBUOUHRHIVHUWN ZLOO SHUIRUP D VSHFLILF DF
WR BMKRHUH(DRKHWKRG

EHIRUH(DFK IXQFWLRQ ~

YDU IDNH3URGXFW ~"SURGXFW,G
URRW6FRSH EURDGFDVW 6%$9('72&%$57 IDNH3URGXFW

&RQILUPLQJ WKH VDYHG FDUW



1RZ WKDW WKH WHVW KDV EHHQ VHW XS DQG WKH
QXPEHU RI FDUW LWHPWGGVQHTWEE WRODORZLQJ FR(

LW IXQFWLRQ ~
H[SHFW VFRSH FDUW OHQJWK WR%H

ODNLQJ WKH FDUW FROQWUROOHU W|I

1RZ LWPV WLPH WR ZDON WKH WHVW WKURXJK WK
JUHHQ WHVW

6WDUW .DUPD

NDUPD VWDUW

/TKH ILUVWURU WBRBUWU OMNMT@ $UIXPHQW &DUW&RQWUROC
IXQFWLRQ JRW XQGHIVQWHHQ SUHYLRXVO\ WKH FR¢
&UHDWH D QHZ ILOH DQG YSIWFXBVIMWWXE FRQW

DQJXODU PRGXOH SURGXFW
FRQWUROOHU &DUW&RQWUROOHU > VFRSH *XQFWLRQ \

@

7KH QH[W HUWYRWURUO QQEHILQHG LV QRW DQ REMHF
VFRSH FDUW OHQIWK.VY LQGLFDWHYV WKDW QR REMI
FDUWR DKHDG DQG FohssDFWHWLW QRZ LQ

VFRSH FDUW >@

7TKHQ \RXPOO JHW DQ H[$FHFWHHDAN LMRRQEH U U RUWR U(
([SHFWHG WR EAWAR UHFWLI\ WKLV SHUIRUP WKH II

$W WKLV SRLQW WKH FRQWUROOHU LV QRYV
$GCWRRW6FABMM D GHSHQGHQF\ WR WKH DSSOLF

FRQWUROOHU &DUW&RQWUROOHU
> VFRSH URRWG6FRSH IXQFWLRQ VFRSH URRWG6FRSF

$GG WKH KDQGOLQJ ORJLF WR FDSWXUH WK

URRWG6FRSH RQ 6%$9('72&%$57 IXQFWLRQ SURGXFW(YHC
VFRSH FDUW SXVK SURGXFW(YHQW

6XFFHVV $00 WKH WHVWYV KDYH SDVVHG

(QG WR HQG WHVWLQJ

/KH XQLW WHVWYV DUH QRZ FRPSOHWH DQG LW L\
FDUW

$VVHPEOLQJ WKH FDUWPVY HQG WR HQG WHVW



/KH WHVW FRPHV IURP WKH SHUVSHFWLYH RI EHL
6DYH WREADWRQ 2QFH WKH LWHP KDV EHHQ VDYF
+HUH DUH WKH VWHSVY WR DVVHPEOH WKH FDUWDBP)

&GUHDWH D QHZAHE O H QDUMWHEHQDULR MV
e6wDUW ZLWK WKH EDVH WHPSODWH WHVW

GHVFULEH IXQFWLRQ ~#
EHIRUH(DFK IXQFWLRQ ~

LW IXQFWLRQ A

7KH QH[W WKLQJ ZH QHHG WR GR LV QDYLJDWI|
EURZVHU JHW SURGXFW
6HOHFW WKH EXWWRQ WKDW ZLOO VDYH WKH |

YDU VDYH7R&DUWX%XWWRQ HOHPHQW E\ BRWVIDRIQV H[W 6D

 QYRNLQJ D VDYH WR FDUW DFWLRQ

7KH DFWLRQ LV ODREFONLWR REAWLROH WKH IROORZLQ
VDYH7R&DUW»BXWWRQ FOLFN

&RQILUPLQJ SURGXFWYV KDYH EHHQ VDYHG

7KH DVVHUW LV WR FRQILUP WKDW WKH FDUW YL}

LW IXQFWLRQ ~
YDU SURGXFWV,Q&DUW HOHPHQW DOO B\XEMWSH@ WBHUWSUR
H[SHFW SURGXFWV,Q&DUW FRXQW  WR%H

ODNLQJ WKH FDUWPVY HQG WR HQG \
+HUH LV WKH ZDON WKURXJK RI WKH SURFHVV RI
6eWDUW WKH VLWH
QRGHBPRGXOHY KWWS VHUYHU ELQ KWWS VHUYHU
5XQ 3 URWUDFWRU
QRGHBPRGXOHV SURWUDFWRU ELQ SURWMEBRWRIY FKURP

TKH ILUVM¢ A EIYERHP HLAWW (UURU 1R HOHPHQW IRXQG XVI
E\ EXWWRQ7H[W 6DYH WR/&UWFWLI\ WKLY SHUIRUF

*R DKHDG DQG FUHDWH WKH EXWWRQ ZLWK
DSS VHDUFK'HWDLS XWWwWdA. DO YLHZ

EXWWRQ!6DYH WR &DUW EXWWRQ!



SHUXQ WKH WHVW

7KH QH[W[$HBWR& WR EMR UHFWLI\ WKLV SHUIR

/KLY HUURU PHDQVIRWKDBW RNGKH \W R XLAQNVWLKH |
LQGH[ SDJH \RX FDQ VHH WKDW WKH FDUW |
UHIHUHQFH WR WKH FDUW FRQWUROOHU

VFULSW VUF DSS FDUW MV ! VFULSW!

1H[W WKH LWHPV LQ WKH FDUW QHHG WR E
FRQWUROOHU

GLY QJ FRQWUROOHU &DUW&RQWUROOHU ! GLY!
)LQDOO\ DGG D UHSHDWHU WR GLVSOD\ WK

XO!

OL QJ UHSHDW SURGXFW LQ FDUW I"MSURGXFW " OL
XO!

SHUXQ WKH WHVW

7KH VDPH HUUYWRBMWRE FYB\EAR UHFWLI\ WKLV SH
VWHSYV

(YHQ WKRXJK WKH SURGXFW GDWD KDV EHH
TXHVWLRQ LV ZKHWKHU DQ\WKLQJ LV EHLQJ
EXWWRQ LV EHLQJ VHOHFWHG EXW QR DFWL

EXWWHRQ L HDUFK'HWD LW RWRWHDWAKHHWDLO &R QWO RX
VDYH3URGRHWKR G

EXWWRQ QJ FOLFN VDYH3URGXFW '6DYHR@WR &DUW E
SHUXQ WKH WHVW

$O00 WKH WHVWYV SDVYV



6HOl WHVW TXHVWLRQV

/KH IROORZLQJ DUH VRPH TXHVWLRQV WR FKHFN
4 'KHQ EURDGFDVWLQJ D PHVVDJH LW SURSDJD'

7UXH
)DOVH

4 7KH IROORZLQJ FUHDWHYVY D VS\ LQ -DVPLQH

YDU VS\ MDVPLQH FUHDWHG6S\
YDU VS\ MDVPLQH QHZ
YDU VS\ MDVPLQH FUHDWH)DNH

4 T7TKBRRW6FRSHRSH LV WKH KLIKHVW OHYHO VFRSH

7UXH
)DOVH

$GGLWLRQDOO\ LI \RX ZzDQW PRUH SUDFWLFH DG



6 XPPDU\

7KLV FKDSWHU KDV H[SORUHG HYHQWYV ZLWKLQ $¢
HYHQW HPULAMWWHDYMQE® LW <RX DOVR VDZ VRPH H[DF
7" WR HYHQWYV DQG KRZ HYHQWV JLYH D VHSDUD\
H[SDQGHG WKH W\SHV Rl WHVWLQJ WHFKQLTXHV \
FRQWUROOHUVY DQG PRGHOV <RX DOVR H[SORUHC
IHDWXUHV ,Q WKH QH[W FKDSWHU \RX ZLOO ORR
LQWR DQ $QJXODU-6 DSSOLFDWLRQ



&KDSWHU *LYH OH 6RP

$SSOLFDWLRQV QHHG D ZzD\ WR FRQVXPH WKH HY}
ZULWWHQ WRGD\ FRQVXPH GDWD /XFNLO\ IRU $Q.
HDV\ 7THVWLQJ GDWD FRQVXPSWLRQ LV DOVR D FI
ZH ZLOO FRYHU WKH IROORZLQJ WRSLFV

,QWHJUDWLQJ D 5(67 EDVHG VHUYLFH
&UHDWLQJ DQG PRFXW@3 $QJXODU-6bPV
+DQGOLQJ H[FHSWLRQV

' PSOHPHQWLQJ D IDNH $3, EXLOGHU SDWWHUQ



5(67 U WKH ODQJXDJH RI

5HSUHVHQWDWLR Q 5Q66§WBMW HQHM RRIPHWKH :HE VK
JURP DQ $QJXODU-6 DSSOLFDWLRQ VWDQGSRLQW
JRU +773 PHWKRGV 5(67 FDQ EH WKRXJKW RI DV V
FDQ PDNH 6SHFLILFDOO\ DQ +773 UHTXHVW FDZ8
DQG '(/(7( )URP DQ $3, VWDQGSRLQW WKH +773 P
ORJLF VKRXOG KDQGOH WKH VSHFLILF +773 UHTX}
+773 PHWKRGYV

+773 OHV"KRG '"HVFULSWLRQ ||([DPSOH |

*(7 RXQOW UHTXHVW *(7 KWWS  620( 85/! |

5HWULHYHYVY GDWD IURP DQ HQGS{

3267

3RVWY D QHZ GDWD HOHPHQW WHIFWIQI-HUHTQEE\SI\RQ_ZC@WKWWS 620( 85/! 1 D DQ\C

387 ||,QVHUWV RU XSGDWHV WKH HQFQ"RMHGWGTW/ID/ HOH RM@IV WRR( BEK HI G SIRLG

(T ( G SUPL QWTXHVW "(/(7( KWWS  620( 85/! |

'"HOHWHV D UHTXHVW WR WKH H4

1RWH

TKEXUWRRO LV D FRPPDQG OLQH WRRO WKDW FDQ
PDFKLQHV LW LV DYDLODEOH LQ WKHOFRPPDQGRQ
PDFKLQHV LW LV EHVW WR LQVWDOO *LW EDVK D
,QVWDOODWLRQ LQVWUXFWLRQV KRNW3I W IDQG *LW
VEP FRP GRZQORDGYV

$V FDQ EH VHHQ IURP WKH SUHFHGLQJ H[SODQDW
GHILQH WKH EDVLFV IRU PRVW $3,V 7KH SUHFHGL
ZHE VHUYLFH WHFKQLTXHV RU SURWRFROV DQG F
VLPSOLFLW\ 5(67 EDVHG ZHE VHUYLFHV DUH WHID
RQO\ EH RQ KRZ WR XVH $QJXODU-6 ZLWK D 5(67 E



*HWWLQJ VWDUWHG ZLWI

%HIRUH MXPSLQJ LQWR KRZ $QJXODU-6 FRPPXQLF
VHH KRZ WR FRPPXQLFDWH XVLQJ VWDQGDUG WRI
SUHYLRXV GHIEOOWHHR AVHG WR FRPPXQLFDWH WR
PDQXDO +773 UHTXHVW RXWVLGH RI D EURZVHU L
EDVLFV Rl KRZ D EURZVHU PDNHV DQ $3, UHTXHVV
UHTXHVWV FDQ EH PDGH WR 5(67 OD\HUV WKURXJ
WKDW ZRQPW DIIHFW WKH RWKHU SDUWV RI WKH |
IUHH]H DQG EHFRPH XQXVDEOH 7KH ZHE SDJH UH

%YURZVHUV SURYLGH D PHFKDQLVP WR PDNH DV\Q
;0/+WWSSHTXHNW KR G/+ BWSSHTXHNW KRG FDQ EH XVHG
3267387 RU(7( UHTXHVW +HUH LV DQ H[OPBEMHXRHVKR

YDU UHTXHVW QHZ ;0/+WWS5HTXHVW
UHTXHVW RSHQ *(7 DQ\ UHVW HQGSRLQW
UHTXHVW VHQG

7KH SUHFHGLQJ HI[DPSOH FUHDWHY D QHZ UHTXI\
ILQDOO\ VHQGV WKH UHTXHVW 7KH PLVVLQJ SLH
IROORZLQJ FRGHVMX® MWEKHRIRUH WKH

UHTXHVW RQUHDGVWDWHFKDQJH IXQFWLRQ ~#
LI UHTXHVW UHDG\6WDWH A
FRQVROH ORJ UHFHLYHG UHVSRQVH ZLAVIKXNW®WXAD W XNV

/KH SUHFHGLQJ FRGH KDQGOHV ZKHQ WKH UHTXH
LV FRPStMVvDWH LWKLQ WKH FRQGLWLRQ JLYH
WKH SDUVLQJ RI WKH UHVSRQVH WKH GHWHUPLQ

:KDWPV JUHDW DERXW WKH SUHFHGLQJ FRGH LV V
LV WKDW WKH FRGH FDQ JURZ LQ VL]H DQG EHFRF
DEVWUDFWHG WKH UHTXHVW IRU \RX



7HVWLQJ DVI\QFKURQRXYV

1RZ WKDW \RX XQGHUVWDQG KRZ WR PDNH +773 U
XQGHUVWDQG KRZ WR WHVW WKHVH FDOOV 7KH ¢
$VIQFKURQRXV PHDQV WKHUH LV QR JXDUDQWHH
UHIHUHQFH KHUH LV DQ H[DPSOH RI VIQFKURQRX

YDU VIQFKURQRXV)XQF IXQFWLRQ ~
FRQVROH ORJ ,Q VIQFKURQRXV)XQF

VIQFKURQRXV)XQF
FRQVROH ORJ $IWHU FDOO WR VI\QFKURQRXV)XQF

KHQ WKH SUHFHGLQJ FRGH LV UXQ WKH RXWSXW

,Q VIQFKURQRXV)XQF

$IWHU FDOO WR VI\QFKURQRXV)XQF

(DFK IXQFWLRQ FDOO RFFXUV LQ WKH RUGHU RI W
LV QRW JXDUDQWHHG $ FDOOEDFN IXQFWLRQ LV
PHWKRG LV FRPSOHWH

/LS

&DOOEDFN IXQFWLRQV KDYH WZR PDLQ FRQYHQWI
VHFRQG LV WKH 1RGH MV PHWKRG 7KH M4XHU\ FF
DUJXPHQWY WR D PHWKRG 7KH ILUVW FDOOEDFN
1RGH MV FRQYHQWLRQ LV WR XVH D VLQJOH FDOC
SDUDPHWHUV WKH ILUVW EHLQJ DQ HUURU DQG V

)W LV XS WR \RX WR GHFLGH ZKLFK FRQYHQWLRQ
'RQPW FUHDWH \RXU RZQ QHZ FRQYHQWLRQ XVH
GHYHORSHUV FDQ HDVLO\ XQGHUVWDQG DQG UHD

+HUH LV DQ H[DPSOH RI WKH RXWSXW RI DQ DV\QI

YDU DVV\QFKURQRXV)XQF IXQFWLRQ FDOOEDFN A
VHW7LPHRXW FDOOEDFN

YDU FDOOEDFN IXQFWLRQ ~
FRQVROH ORJ ,Q DV\QFKURQRXV)XQF

DVIQFKURQRXV)XQF FDOOEDFN
FRQVROH ORJ $IWHU FDOO WR DV\QFKURQRXV)XQF

KHQ WKH SUHFHGLQJ FRGH LV UXQ WKH RXWSXW

$IWHU FDOO WR DV\QFKURQRXV)XQF
,Q DVI\QFKURQRXV)XQF

7KH QH[W VHFWLRQV ZLOO ORRN DW KRZ WHVW W



&UHDWLQJ DVI\QFKURQRXV FEDC(

JURP WKH SUHFHGLQJ DVI\QFKURQRXYV H[DPSOH L
WHVW QHHGV WR EH PRGLILHG WR DFFRXQW IRU L
VWUDLIJKWIRUZDUG ZKHQ WHVWLQJ ZLWK .DUPD

+HUH DUH WKH VWHSVY WR WHVW WKH SUHFHGLQJ
&UHDWH WKH VWXE WHVW XVLQJ WKH IROORZL

GHVFULEH IXQFWLRQ ~#
EHIRUH(DFK IXQFWLRQ 7

LW IXQFWLRQ A

&UHDWH D VS\ WR WHVW ZKHQ WKH DV\QFKUR(

YDU VS\ MDVPLQH FUHDWHGBS\
&DOO WKH DV\QFKU R RXMDBPKQARIR QQ WK H

EHIRUH(DFK IXQFWLRQ ~*
YDU DVI\QFKURQRXV)XQF IXQFWLRQ FDOOEDFN ~
VHW7LPHRXW FDOOEDFN

YDU FDOOEDFN IXQFWLRQ ~#
V S\

DVIQFKURQRXV)XQF FDOOEDFN

$GG D FDOOEDFN WR MK HSDRKQFMW R Q V %R\l GVRKL
PDGH WKH IXQFWLRQ DV\QFKURQRXYV
EHIRUH(DFK IXQFWLRQ GRQH *

0

& D OORYWHHHW KR @ \WQFYWURIH RXVIRQFOED F N

YDU FDOOEDFN IXQFWLRQ A

V S\

GRQH

$GG WKH DVVHUWLRQ IXQFWLRAQ

LW IXQFWLRQ 7
H[SHFW VS\ WR+DYH%HHQ&DOOHG

7KH NH\ WR WKH SUHFHGLQJ FRGH LVEWIRDMWDBXRDB I
<RX FDQ WU\ WR UXQ WKLV WHVW ZLWKRXW WKH F



FDOOEDFN FDQ EHRHSBDMNYOFFEV H QW WY KIHEDIQWP HW KR G

<RX ZLOO EH OHYHUDJLQJ WKLV H[DPSOH WKURXJ
XQGHUVWDQG WKH PDLQ FRQFHSWYVY 1RZ WKDW \R
VKRZ \RX ZKDW 3URWUDFWRU RIIHUV IURP DQ DV\



&UHDWLQJ DVI\QFKURQRXV FEDC(

SURWUDFWRU LV GLITHUHQW LQ WKH ZD\ LW KDQG
KDQGOH DV\QFKURQRXYV DFWLRQV VSHFLILFDOO\
WR D SDJH 3URWUDFWRU ZLOO ZDLW XQWLO $QJ>
WHVWYV -XOLH 5DOSK WKH PDLQ FRQWULEXWRUWYX
LVVKWWSYV JLWKXE FRP DQJXODU SURWUDFWRU

SURWUDFWRU SDWFKHV -DVPLQH VR WKDW LW LV
ILQLVKHY ZKHQ WKH :HE'ULYHU TXHXH RI FRPPDQ!

:KDW WKLYV PHDQV LV WKDW \RX GRQPW KDYH WR
ZKHQ WKH SURPLVHYV DUH FRMNWSV®HWXH VW \HWHRQFRD
HIDPSOH RI XVLQJ BURWUDFWRU

GHVFULEH :KHQ , W\SH LQ D VHDUFK TXHU?® IXQFWLRQ
YDU VHDUFK5HVXOW HOHPHQW DOO E\ WHB® DWANX OWHYV XO
EHIRUH(DFK IXQFWLRQ 7
EURZVHU JHW LQGH[ KWPO
LESXW VHQG.H\V DQ\ YDOXH
HOHPHQW E\ EXWWRQ7H[W VHDUFK VOB DRN-K% XWWRQ F

LW 6KRXOG WKHQ DGG WKH UHVXOW IXQFWLRQ *
H[SHFW VHDUFK5HVXOW FRXQW WR%H

7KH SUHFHGLQJ FRGH X IESWMIDLO/ WVHDHNHRRLLOLERRPL J |
3URWUDFWRU H[HFXWHV HDFK RQH RI WKH FRPPD
EHKDYLRUV IRU \RX ,Q WKH QH[W VHFWLRQ \RX :
$QJIJXODU-6



ODNLQJ 5(67 UHTXHVWYV X

1RZ WKDW ZH KDYH ORRNHG DW ZKDW 5(67 UHTXH
LQ .DUPD DQG 3URWUDFWRU LW LV WLPH WR VHH
ORZHVW OHYHO $QJXWWBREGEXORYIGHWWE&HKOH DO
+773 UHTXHVWYVY %\ YLVLWLQJ WKH GRFXPHQWDW|
KWWSV GRFV DQJXODUMV RHU FDGQLVBRHB WKW AAV

7KH KWWS VHUYLFH LV D FRUH $QJXODU VHUYPREH
+773 VHUYHUV YLD WKH EURZVHUPV ;0/+WWS5HTX|

$V \RX KDYH DOUHDG\ VHHOWSRZT YHRW VKR XC0DXG [HH
\RX NQRZ ZKDW LV JRLQJ RQ XQGHU WKH KRRG +|
KWWS JMMMHTXHVW LQ $QJXODU-6

KWWS JHW DQ\ UHVW HQGSRLQW
VXFFHVV IXQFWLRQ GDWD VWDWXV KHDGHU FRQILJ ~

HUURU IXQFWLRQ GDWD VWDWXV KHDGHU FRQILJ #

TKMXFFHHUURIKQFWLRQ LV FDOOHG DV\QFKURQRXV(

8VLEXWwWEVY QRW WKH RQO\ ZD\ WR PDNH D UHTXHV'
$QIXODU-6 SURWVWRGHRARBXOBGH $ UHVRXUFH JHWV GI
WKH IROORZLQJ VWHSYV

'HILQH D UHVRXUFH IRU D VSHFLILF HQG SRLQ

YDU WKLQJ UHVRXUFH DQ\ UHVW HQGSRLQW LG ~"LG
ODNH WKH7HI/HBXHVW

WKLQJ JHW ~LG " IXQFWLRQ D7KLQJ *
U

7KH SUHFHGLQJ H[DPSOH GHILQHAM @i DWHINVR XXRUF B QV
UHWULHYHV WKDWHGPOAMWWNZLWK D

YRWK RI WKH SUHFHGLQJ H[DPSOHV VKRZ \RX KRZ
EH ORRNLQWWBMWKRIG LQ WKH UHPDLQLQJ H[DPSO
GLITHUHQW ZD\V LQ ZKLFK UHTXHVWYV FDQ EH FUH



/THVWLQJ ZLWK $QJXODU-6 5(6

1RZ WKDW \RX KDYH VHHQ KRZ WR PDNH UHTXHVW
DVIQFKURQRXVO\ \RX ZLOO QHHG WR ORRN DW K¥
ORRNVY DW D VSHFLILF VHUYLFH DQG WKHQ GLVFX

/HVWLQJ WKH SURGXFW VHUYLFH
7KH VHUYLFH WKDW QHHGV WR EH WHVWHG LV DV

DQJXODU PRGXOH DQ\ORGXOH
VHUYLFH SURGXFW6HUYLFH > KWWS WSHSEQFWLRQ KW
UHWXUQ ~#
VHDUFK IXQFWLRQ TXHU\ ~
UHWXUQ KWWS JHW SURGXFW VHDUEFK

7KH SUHSFHRGXOW6HWDVHDPHWHU SURYLGHY DQ REM
DQG UHWWWRWRPLVH 7KH SURGXFW VHUYLFH FDQ

SURGXFW6HUYLFH VHDUFK TXHU\
VXFFHVV IXQFWLRQ GDWD *
VFRSH UHVXOW GDWD

HUURU IXQFWLRQ GDWD #
VFRSH HUURU GDWD

DQJXODU PRGXOH DQ\ORGXOH
FRQWUROOHU SURGXFW&RQWUROOHU WOWARJIHH SURGXF
IXQFWLRQ VFRSH SURGXFWG6HUYLFH ~
VFRSH VHDUFK IXQFWLRQ TXHU\ ~
SURGXFW6HUYLFH VHDUFK TXHU\
VXFFHVV IXQFWLRQ GDWD ~#
VFRSH UHVXOW GDWD

HUURU IXQFWLRQ GDWD #
VFRSH HUURU GDWD

‘@
7KH SUHFHGLGIRGKHWR HUWKRIZV \RX W K DKW &S$IFR XMV
UHWXUQHG \RWKFD@EHRMROFWLRQV WR GHILQH Z

1RZ WKDW WKHUH LV D FRQWUROOHU DQG D VHUY
FRPSRQHQWYV

/HVWLQJ KWWS ZLWK .DUPD

/KH .DUPD WHVW ZLOO ORR NSWHSG FRAWG HLUM PRKWHAHE [E®!
VXFFHVVIXO DQG LV RQH WR ORRN DW LI DQ HUWK
DQG RWKHUV WKDW KDYH EHHQ ORRNHG DW VR ID



RXWVLGH RI $QJXODU-6 7KLV LV D SHUIHFW FDVH
DURXXW&¥ R WWWWHWKRHBURSDWKY RI WKH UHTXHVW
PRFN REMHFW WKDW FDQ EH XWVWOG/SZEBEYHKQEY $QJ>

+HUH DUH WKH VWHSVY WR FUHDWH D SRVLWLYH W
6WDUW ZLWK WKH WHVW VWXE

GHVFULEH IXQFWLRQ *
EHIRUH(DFK IXQFWLRQ ~

LW IXQFWLRQ ~

, QLWLDOL]H WKH PRGXOH

EHIRUH(DFK IXQFWLRQ 7
PRGXOH DQ\ORGXOH

, Q MKH\PW % D F DHRGBR G X FW 6 H LLYQ FIYWHKRHUH (DIPKQ FW LR Q

YDU KWWS%DFNHQG QXO0O

YDU SURGXFW6HUYLFH QXO0OO0

EHIRUH(DFK IXQFWLRQ ~*

PRGXOH DQ\ORGXOH

LOMHFW IXQFWLRQ B KWWS%DFNHQGB BSURGXFW6HUYLFHE
KWWS%DFNHQG B KWWS%DFNHQGB
SURGXFWG6HUYLFH BSURGXFW6HUYLFHB

ORFN*WKHXFFHVVIXO UHTXHVW ZLWK DQ KRGO R/Z
LW IXQFWLRQ ~

KWWS%DFNHQG ZKHQ *(7 SURGXFW VHBDUFK UHVSRQ
6HW WKH H[SHFWDWLRQ DV IROORZV
LW  IXQFWLRQ *

0

KWWS%DFNHQG H[SHFW*(7 SURGXFW VHDUFK

ODNH WK UR®XPFQ@sWRVEKYI WKH IROORZLQJ FRGFH

SURGXFW6HUYLFH VHDUFK DQ\
JOXVK WKH UHTXHVW XVLQJ WKH IROORZLQJ F

KWWS%DFNHQG I0XVK

$V \RX FDRWWHHDFIDHHBGRZYV H[SHFWDWLRQV DQG PR
/R WLH XS ORRVH HQGY KHUH DUH WKH DGGLWLR
VWHSV WR DGG H[SHFWDWLRQV IRU D IDLOHG UHT



$GG WKH H[SHFWDWLRQ VWXE WR DQ DV\QFKU

LW IXQFWLRQ GRQH #

ORFN*WKIK®QVXFFHVVIXO UHTXHVW ZLWK DQ +77:¢

KWWS%DFNHQG ZKHQ *(7 SURGXFW VHDUFK UHVSRQG
& DSORGXFW6HUYLFH 6HDUFK

SURGXFWB6HUYLFH VHDUFK DQ\

&RQILUP WKDW WKH HUURU IXQFWLRQ JHWYV FI

SURGXFWBHUYLFH VHDUFK DQ\ HUURU IXQFWLRQ ~
H[SHFW WUXH WR%H WUXH
GRQH

JOXVK WKH UHTXHVW
KWWS%DFNHQG I0XVK
'H KDYH QRW DGGHG DQ\ RWKHU OD\HUV WR WKH

ZRUN GXULQJ D VXFFHVVIXO DQG XQVXFFHVVIXO |
WHVW +773 UHTXHVWYV LQ URWUDFWRU



ORFNLQJ UHTXHVWYV ZLWK 3UR

1RZ WKDW XQLW WHVWY IRU WKH EDFNHQG DUH F
+773 UHTXHVW WKURXJK SURWUDFWRU <RX PLJKW
VXSSRVHG WR WHVW \RXU VLWH IURP DQ HQG WR
DSSOLFDWLRQ ZLOO EH WRXFKHG 2QH EHQHILW F
FDVHV ZKHUH \RX KDYHQPW VHW XS WKH EDFNHQ((
SDJH DQG LQWHUDFWLRQV EHIRUH WKH EDFNHQG
SXWWLQJ \RXU VLWH WRJIJHWKHU

,Q RUGHU WR PRFN WKH EDFNHQG +77 X\0W3 HJF R K
LYV SDUWIRFMRRGXOH DQG LV XVHG WR PRFN WKH
SURWUDFMWRUS %D KBHDRESHUW\ XVHG IRU SURWUDFWF
LQ WKH SUHYLRXV .DUPD WWW3W D7 RRX&AL 6 Q G) WHRGF
QJORFN(RPV D GHSHQGHQF\ LQWR WKH DSSOLFDWLR:
WR KDYH LQ D SURGXFWLRQ VLWH

+HUH DUH WKH VWHSV WK RWWEB 4 biF MR EUHR WRIEENFHAGR
$GG $QIXODU-6 DQG $QJXODU PRFNV WR WKH

VFULSW VUF ERZHUBFRPSRQHQWY DQJXONBUD@WODU MV
VFULSW VUF ERZHUBFRPSRQHQWY DQJXOBHBHFNRFNYVY DQUKXWU

&UHDWH D PRGYORFNQG UHTXLUH

DQJXODU PRGXOH DQ\ORGXOH > QJORFN( ( @
$GCGEXMXQFWLRQ KW KB Wb BXNHHD &

UXQ > KWWS%DFNHQG IXQFWLRQ KWWS%DFNHQG A
&UHDWH WKH PRFN GDWD

UXQ > KWWS%WDFNHQG IXQFWLRQ KWWS%DFNHQG ~#
YDU SURGXFWV >7LG LG QDPH SURGXFW =~ ~LG
LG QDPH SURGXFW @

@
6HW WKH PRFN GDWD UHTXHVW

UXQ > KWWS%DFNHQG IXQFWLRQ KWWS%DFNHQG *
YDU SURGXFWV >ALG LG QDPH SURGXFW  ALG

LG QDPH SURGXFW @

KWWS%DFNHQG ZKHQ*(7 SURGXFW VHDUGBKFWMVSRQG SL

@

1RZ WKH UHKBUDREXYAWW WHBLUEKO UHVSRQG ZLWK WKH Sl
/KLY PHDQV WKDW WKH DSSOLFDWLRQ ZLOO ZRUN
EH DEOH WR EH WHVWHG DV DQ DSSOLFDWLRQ ZL
PRFNHG EDFNHQG ZLOO EH VKRZQ LQ WKH ZDON V



'LVSOD\LQJ SURGXFWYV Z|

$00 WKH FRUH FRPSRQHQWYV RI 5(67 DV\QFKURQF
KDYH EHHQ GLVFXVVHG 1RZ WKH IROORZLQJ ZDC
ZLOO ORRN DW GLVSOD\LQJ SURGXFWV WKDW DUF
H[DPSOH ZLOO LJQRUH WKH FUHDWLRQ RI DQ H[W
OLVW Rl SURGXFWV LQ D -621 IRUPDW 7KH ZDON
WKDW WKH FRUH GDWD OD\HU LV ZRUNHG RXW EH



QLW WHVWLQJ SURGXFW UHT

/KH DSSURDFK IURP WKH XQLW OHYHO LV WR FRUYH
SURGXFWYV 7KH FRQWUROOHU ZLOO WKHQ EH EXL

6HWWLQJ XS WKH SURMHFW

YHIRUH ZULWLQJ WHVWYV WKH SURMHFW QHXOGS W
VWUXFWXUH ORRNYVY OLNH

.DUPD FRQILIJXUDWLRQ

1RZ WKDW WKH SURMHFW WHPSODWH KDV EHHQ V
/KH .DUPD FRQILIJXUDWLRQ QHHGV WR XVH D KHD
FRUUHFW ORFDWIPRQFRIBMYE PPOPNH WKH IROORZLQ!

8SGDWUHRWKHHFWLRQ WR 3KDQWRP-6 IRU KHDG

EURZVHUV > 3KDQWRP-6 @
8SGDWHWKIHWLRQ WR LOQFOXGH WKH XQLW Wt

ILOHV >
ERZHUBFRPSRQHQWY DQJXODU DQJXODU MV
ERZHUBFRPSRQHQWY DQJXODU PRFNNVDWM XODU PR
DSS MV
VSHF XQLW MV
Q@

.DUPD KDV EHHQ FRQILIJXUHG DQG WKH SURMHFW
VHW XS DQ $3, EXLOGHU IRU WKH SURGXFW GDRVE
XVHG LQ D WHVW ZKHUH PRENLQJ GDWD LV UHTXL

SVLQJ DQ $3, EXLOGHU SDWWHUQ

$ EXLOGHU LV DQ REMHFW WKDW LV XVHG WRWHW
GDWD $Q $3, EXLOGHU FDQ UHGXFH GXSOLFDWLR
D FHQWUDO ZD\ WR KDQGOH PHWKRGYVY DQG FUHDYV
ZULWWHQ ZLOO KDYH WR KDYH D VHSDUDWH IOV



GHVLIQ ZKHQ WKH $3, EHLQJ XVHG FKDQJHV

7KH SURGXFW GDWD $3, LV GHILQHG E\ D VLQJOH
RI SURGXFWY +HUH DUH WKH VWHSV WR FUHDWH

&UHDWH D QWH#IROHKE H Qs PHBARIIHW' DWD % XLOGHU MV

WRXFK SURGXFW'DWD%XLOGHU MV
&UHDWH D QHZ EXI@ & X WRQV YR Bl GH U

PRGXOH H[SRUWYV IXQFWLRQ SURGXFW'DWD%XLOGHU ~°

SHWXUQ DQ REMHFW ZLWK PHWKRGVY WR VHW ,
PRGXOH H[SRUWYV IXQFWLRQ SURGXFW'DWD%XLOGHU A
UHWXUQ ~*
ZLWK,G IXQFWLRQ LG ~
ZLWK1DPH IXQFWLRQ QDPH ~

EXLOG IXQFWLRQ A

,QLWLDOL]H D EDVLF SURGXFW

PRGXOH H[SRUWYV IXQFWLRQ SURGXFW'DWD%XLOGHU ~*
UHWXUQ *
BPRFEFN3URGXFW " LG QDPH SURGXFWI1DPH
ZLWK,G IXQFWLRQ LG ~
ZLWK1IDPH IXQFWLRQ QDPH ~#

EXLOG IXQFWLRQ A

+DYH WKH VHWWHU FRPPDQGY XSGDWH WKH P

UHWXUQ ~

ZLWK,G IXQFWLRQ LG ~
WKLV BPRFN3URGXFW LG LG
UHWXUQ WKLYV

ZLWK1DPH IXQFWLRQ QDPH ~

WKLY BPRFN3URGXFW QDPH QDPH
UHWXUQ WKLV

+DYH WKH EXLOG PHWKRG UHWXUQ WKH PRFEN

UHWXUQ ~
EXLOG IXQFWLRQ A



UHWXUQ WKLY BPRFN3URGXFW

7KH EXLOGHU DOORZV \RX WR XVH D IOXHQW L QB
IROORZV

YDU SURGXFW'DWD%XLOGHU UHTXLUH ARG XFW'DWD % XL
YDU VRPH3URGXFW SURGXFW'DWD%XLOGHU EXLOG

$ PRUH FRPSOLFDWHG XVH ZLOO EH WR VHW WKH
IROORZLQJ

YDU SURGXFW'DWD%XLOGHU UHTXLUH CAUHRG XFW'DWD % XL
YDU VRPH3URGXFW SURGXFW'DWD®%XLOGHU ZLWK,G
ZLWK1DPH 3URGXFW

7TKH SUHSWHRGXOW DWDWRIEOMHEW ZLOO EH XVHG LQ W



/KH SURGXFW GDWD VHUYLFH

, WbV WLPH WR JHW WR WKH DFWXDO WHVW RXMF¥W
WKH ERRN ZLOO EH XVHG WHVW ILUVW PDNH LWC
RI D VHUYLFH WKDW XVHV +773 KDV DOUHDG\ EHH
JRU UHIHUHQFH WKH WHVWYVY DUH LQ WKH FREBHAVU

DQJXODU PRGXOH SURGXFW

VHUYLFH SURGXFW6HUYLFH > KWWS BXQFWLRQ KWW
UHWXUQ ~*

JHW$0O IXQFWLRQ A
UHWXUQ KWWS JHW SURGXFWYV

T@
‘LWK WKH VHUYLFH FRPSOHWH WKH QH[W VWHS L
PDNH XVH RI WKH +773 GDWD



/KH SURGXFW GDWD FRQWURC

7TKH QH[W FRPSRQHQW QHHGHG LV Ds bRXWesk O DKAH
FRQWUROOHU QHHGV WR KDYH RQH PHWKRG WR P
QHHGV WHRXWHMKMH Q WKH UHTXHVW WORIKKHE@ HYWR/HXOHDO
XQVXFFHVVIXO

$SVVHPEOLQJ WKH SURGXFW FRQWUI

+HUH DUH WKH VWHSVY WR DVVHPEOH WKH SURGXH
&UHDWH D QHZ WHVW |LOWsHR UK E&XF\8&JRRGX R @O

WRXFK VSHF SURGXFW&RQWUROOHU MV
8VH WKH VWDQGDUG WHVW VWXE

GHVFULEH IXQFWLRQ ~#
EHIRUH(DFK IXQFWLRQ 7

LW IXQFWLRQ ~

&GUHDWH Y D URIBEXEE W SloROFNHQ G

YDU VFRSH ~°
YDU KWWS%DFNHQG QXOO

, QLWLDOL]H WKH SURGXFW PRGXOH
EHIRUH(DFK IXQFWLRQ ~

PRGXOH SURGXFW

*HW AREWUROD QBN WS % DFNHQG

EHIRUH(DFK IXQFWLRQ ~
LOQOMHFW IXQFWLRQ FRQWUROOHU B KWWWS%DFNHQGB *

6 HWws»bDFVWHRAWKH LOQMHFWHG YDULDEOH

LOMHFW IXQFWLRQ FRQWUROOHU B KWWS%DFNHQGB *
KWWS%DFNHQG B KWWS%DFNHQGB

, QLWLDOL]H WKH FRQWUROOHU VFRSH
LOQMHFW IXQFWLRQ FRQWUROOHU B KWWS%DFNHQGB

KWWS%DFNHQG B KWWS%WDFNHQGB
FRQWUROOHU 3URGXFW&RQWUROOHU "~ VFRSH VFRSH"

*HWWLQJ SURGXFWYV



/KH REMHFW XQGHU WHYVW \WYSRHWHK RIEQ WH B 19 MRUUHE
WKH PHWKRG IRU D VXFFHVVIXO +773 UHVSRQVH

JRU D VXFFHVVIXO +773 UHVSRQVH XVH WKH E
LW IXQFWLRQ ~

YDU WHVW3URGXFW SURGXFW'DWD%XLOGHU EXLOG
ORFN WKH +773 UHTXHVWHWUMVE&RXFWH WR UHWX

KWWS%DFNHQG ZKHQ *(7 SURGXFWV HYWSRIREG X F W@
&DOO WKH REMHFW XQGHU WHVW

VFRSH JHWS$OO

1RZ WKH XQVXFFHVVIXO +773 UHVSRQVH UHTXIRUL
WKH XQVXFFHVVIXO +773 UHTXHVW

ORFN WKH +773 UHTXHVWHWUMVE&RXFWH WR UHWX
LW IXQFWLRQ A

KWWS%DFNHQG ZKHQ *(7 SURGXFWV >WHWSRIUR G XFW (
&DOO WKH REMHFW XQGHU WHVW

VFRSH JHWS$OO

/KH +773 UHVSRQVH KDV EHHQ FRYHUHG DQG WK

$VVHUWLQJ SURGXFW GDWD UHVXO

$Q DVVHUWLRQ FDQ EH XVHG WR UHTXLUH WKDW
KWWS%DFISHRES HU W\ FOXQ KFRIOW KRIGHW R H[HFXWH WK
VIQFKURQRXVO\ VR \RX GRQPW KDYH WR ZRUU\ D
IRU WKH VXFFHVVIXO +773 UHVSRQVH H[SHFWDWL

JOXVK WKH UHTXHVW

KWWS%DFNHQG IOXVK
([SHFW WKH UHVXWrWsRKRBMHP RO WRR KU KIFHwW ' D w D

H[SHFW VFRSH UHVXOWV> @ WR(TXDO WHVW3URGXFW'DWL

+HUH DUH WKH DVVHUW VWHSV IRU WKH XQVXFFH
J)OXVK WKH +773 UHTXHVW XVLQJ WKH IROORZI

KWWS%DFNHQG IOXVK
&RQILUP WKDW WKH VFRSHVP HUURU YDOXH KI



HISHFW VFRSH HUURU WR(TXDO HUURU

1RZ WKDW WKH WHVWYVY KDYH EHHQ DVVHPEOHG W



ODNLQJ WKH SURGXFW GDWD \

+HUH DUH WKH VWHSVY WR JHW WKH FRQWUROOHU
5XQ .DUPD

NDUPD VWDUW

TKH ILUVWURU WBRBUWUOWMT@ $UIXPHQW 3URGXFW&RWQIWU
IXQFWLRQ JRW XQGHIRQHEFWLI\ WKLY SHUIRUP WK

7KLV HUUR BURKE R ROKIBERHOVWQ PW H[LVW &U
L®SS SURGXFW&RQWUROOHU MV

DQJXODU PRGXOH SURGXFW
FRQWUROOHU 3URGXFW&RQWUROOHU > VFRSH AXQF'

@
SHUXQ WKH WHVW

7KLY QH[WSHWWRW DMGHILQHG LV QRW D IXQFWURQ
VFRSH JHW$00O07R UHFWLI\ WKLY SHUIRUP WKH IR

7KLV HUURU PHDQV WKDW JWKsldp! WY HQ RRIE €
WKH IXQFWLRQ QRZ

FRQWUROOHU 3URGXFW&RQWUROOHU > VFRSH "N XQF'
VFRSH JHWS$OO IXQFWLRQ ~*

@
SHUXQ WKH WHVW

7KH QH[WUHRWRE 4”AQGLQJ UHTXHVW WR IOK\FW LI\ W
SHUIRUP WKH IROORZLQJ VWHSYV

/KLV HUURU RFFXUV EHFDXVH WKH WHVW L'
EXW WKHUH LV QUR dXH WX HOMERGIHGROWRUW KD W '\
ZLOO JHW RDRIKFWEHAD'VFB GHSHQGHQF\

FRQWUROOHU 3URGXFW&RQWUROOHU
> VFRSH SURGXFW6HUYLFH IXQFWLRQ WRRERHSURGX

$GSBHRGXFW6HUN RFMMKHIX QFWLRQ

VFRSH JHWS$OO IXQFWLRQ ~
SURGXFW6HUYLFH JHW$OO

SHUXQ WKH WHVW

7TKH QH[W[$HFWR®& XAGEHILQHG WR HTXDO ~ LG QDPH
SURGXFW1DPHR UHFWLI\ WKLY HUURU SHUIRUP V



/KLV HUURU RWFRENU VHY KGN QRW EHHQ VHW
VHUYLFH ZDV VXFFHVVIXO $GGRDBXVWFHEVQIE >
WKH VFRSHPV UHVXOWY YDULDEOH

SURGXFW6HUYLFH JHW$OO
VXFFHVV IXQFWLRQ GDWD #
VFRSH UHVXOWY GDWD

1RZ ZHPUH GRZQ WR R(@sHiAWH® XdjadH | LOK Ic FKR BAIUKK
WKLV SHUIRUP WKH IROORZLQJ VWHS

7KLV HUURU RFFXUV EHFDXVH ZH KDYHQPW
UHTXHVW $GG WKHSHRAKRW6eHBARGW WD R/QLRI VI
HUURU

SURGXFW6HUYLFH JHW$OO
VXFFHVV IXQFWLRQ GDWD ~#
VFRSH UHVXOWY GDWD

HUURU IXQFWLRQ HUURU *
VFRSH HUURU HUURU

&RQILUP WKDW DOO WKH WHVWYVY SDVV QRZ

/KH XQLW WHVWYV IRU WKH SURGXFW FRQWUROOH
WHVW ERWK SRVLWLYH DQG QHIJDWLYH VFHQDULR
FDOORXWY GXULQJ GHYHORSPHQW

7KH QH[W VHFWLRQ ZLOO ORRN DW KRZ WR WHVW



7HVWLQJ PLGGOH WR HQ

1RZ WKDW WKH XQLW OHYHO WHVWLQJ RI WKHOQZ
ZRUNHG RQ 2QH RI WKH EHQHILWYV R kMWD D WE B §
FDQ EH XVHG WR PRFN GDWD IRU HQG WR HQG WH
PLGGOH WR HQG WHVW 7KLV LV EHFDXVH RQOHWA
WKH EHKDYLRU KDV EHHQ PRFNHG 7KLV ZLOO DO
2QFH WKH GHYHORSPHQW LV FRPSOHWH WKH VFC
WHVW FDQ EH SXW LQ SODFH

+HUH DUH WKH LQLWLDO VHWXS VWHSVY WR FUHWY
SURWUDFWRU

, QVWDOO 3URWUDFWRU

QSP LQVWDOO SURWUDFWRU
8SGDWH :HE'ULYHU

QRGHBPRGXOHVY SURWUDFWRU ELQ ZHESGDWHHU PDQDJH!L
&RS\ WKH H[DPSOHPV &KURPH RQO\ FRQILJXUL

FS QRGHBPRGXOHV SURWUDFWRU H[DPROHMWMFKURPH2QO\

2SHQ XBUWHKHO\GRO M8 XSGDWH WKH GJRIGYHHRR 8
GLUHFWRU\

FKURPH'ULYHU QRGHBPRGXOHV SURWUBKWRPUH @ HDHHUW X
8SGDWH WKH EDVH 85/ YDULDEOH

EDVH8UO KWWS ORFDOKRVW
8SGDWH WKH WHVW GLUHFWRU\

VSHFV > VSHF H H MV @
$GCGEORFN(BIV D GHSHQGHQF\ WR WKH S8RRGXFW M

DQJXODU PRGXOH SURGXFW > QJORFN(H @
6HW XS WKH PRFN UHTXHVW

UXQ > KWWS%DFNHQG IXQFWLRQ KWWS%DFNHQG *
YDU WHVW3URGXFW SURGXFW'DWD%XLOGHU EXLOG
YDU SURGXFWVY >WHVW3URGXFW@
KWWS%DFNHQG ZKHQ*(7 SURGXFWV GXYFWERQG SUR
@
&S&UHDWKHWKWMEPDIH XVLQJ DQ +70/ VWXE

'2&7<3( KWPO!
KWPO!
KHDG!



WLWOH! WLWOH!
KHDG!
ERG\!
ERG\!
KWPO!

$GG WKH $QJXODU-6 UHIHUHQFHYV

VFULSW VUF ERZHUBFRPSRQHQWY DQJXONBULDGQWODU MV
ERG\!

$GG WKH SURGXFW PRGXOH FRQWUROOHU DC(C

VFULSW VUF DSS SURGXFW MV I VFULSW!
VFULSW VUF DSS SURGXFW6HUYLFH MV ! VFULSW!
VFULSW VUF DSS SURGXFW&RQWUROOHU MV ! VFULSW!

JRU PRFNLQJ SXUSRVHV DGG $QJXODU PRFNV

VFULSW VUF ERZHUBFRPSRQHQWY DQJXOBHBHFHNRFNYVY DQUKXWU
VFULSW VUF VSHF SURGXFW'DWD%XLOGHU MV ! VFULSW!

7KH LQLWLDOPYV LQGH[ SDJH DQG PRFN KDV EHHQ
7'"" OLIH F\FOH DQG JHW WKH DSSOLFDWLRQ URFN



/HVW ILUVW

7KH ILUVW VWHS LQ WKH OLIH F\FOH LV WROQAHUUBIPY
WKH SURGXFW GDWD ZLOO EH YLVLEOH RQ WKH S
GDWD

$VVHPEOLQJ WKH SURGXFW WHVW

+HUH DUH WKH VWHSVY WR DVVHPEOH WKH 3URWUI
&UHDWH D QHZ ILOWSHR W W KR 8k W 8\ HIDO ORHNBY

WRXFK SURGXFWG6FHQDULR MV
&UHDWH WKH WHVW VWXE

GHVFULEH IXQFWLRQ ~*
EHIRUH(DFK IXQFWLRQ 7

LW IXQFWLRQ A

YURZVH WKH DSSOLFDWLRAQ

EHIRUH(DFK IXQFWLRQ ~
EURZVHU JHW LQGH[ KWPO

)LQG WKH EXWWRQ WKDW ZH ZLOO EH VHOHFW

EHIRUH(DFK IXQFWLRQ ~
YDU SURGXFW%XWWRQ HOHPHQW E\ EXRGMFQTH[W *HW

1RZ WKDW WKH WHVW KDV EHHQ DVVHPEOHG ZH |

*HWWLQJ SURGXFWYV

7KH DFWLRQ RI WKLV WHVW LV WR VHOHFW WKH S
EXWWRQ LQ WKH $VVHPEOH VHFWLRQ ZH FDQ QR.

EHIRUH(DFK IXQFWLRQ ~
YDU SURGXFW%XWWRQ HOHPHQW E\ EXWXWMVH[W *HW 3URG
SURGXFW»%XWWRQ FOLFN

)LEQDOO\ LW LV WLPH WR FUHDWH WKH DVVHUWLR

([SHFWLQJ SURGXFW GDWD UHVXOW

/KH DVVHUWLRQ IRU WKLV WHVW LV WR HQVXUHW
VWHSYV

)LQG WKH UHVXOWYV



YDU UHVXOWV HOHPHQW DOO E\ UHSHDWWHUOWWVXOW LQ
$VVHUW WKDW WKH FRXQW LV JUHDWHU WKDQ

HISHFW UHVXOWYVY FRXQW WR%H*UHDWHU7KDQ

7KH WHVW VHWXS LV FRPSOHWH 7KH QH[W VWHS



ODNLQJ WKH SURGXFW GDWD

$V KDV EHHQ GRQH ZLWK WKH RWKHU 3URWUDFWF
SDJH DQG WKH RWKHU ZLOO EH UXQQLQJ WKH SUI

, QVWMWWO O HUWYRUWKDW ZH FDQ UXQ WKH ZHEVLW

QSP LQVWDOO KWWS VHUYHU
6WDUW WKH ZHEVLWH

QRGHBPRGXOHV KWWS VHUYHU ELQ KWWS VHUYHU
,Q DOQRWKHU FRPPDQG ZLQGRZ UXQ WKH SURYV

QRGHBPRGXOHV SURWUDFWRU ELQ SURWMAEBRWRIY FKURP

TKH ILUVWURU BB WUXGNMU FRXOG QRW EH IRXQG RQ WKH
KWWS ORFDOKRVW LQGH[ KWPO DQJRWOWIDGWHG@GHYHU SU

UHVXPH%RRWVAMRUDHFWLI\ WKLY SHUIRUP WKH IRO

/KH SUHFHGLQJ HUURU LV GXH WR WKH IDF
PRGXOH LQ WKH ZHE SDJH $GG WKH SURGXHI

ERG\ QJ DSS SURGXFW !
SHUXQ WKH WHVWYV

7KH QH[W RS KMRKRAHRNVQW(UURU 1R HOHPHQW IRXQG XV
E\ EXWWRQ7H[W *HW 3URGRFWMFWLI\ WKLY SHUIRUF

$GG WKH EXWWRQ

EXWWRQ!*HW 3URGXFWYV EXWWRQ!

7KH QH[W HUURU KDV KLW(WHKFvHE S MRVED WULHD @
7R IL[ WKLV ZH GHREXAMWR RIQWWHRRS aBiBIE SDJH

GLY QJ FRQWUROOHU 3URGXFW&RQWUROOHU !
EXWWRQ!*HW 3URGXFWYV EXWWRQ!
GLY!

7KH QH[W VWHS LV WR DVYVR BUR &kH we K ¢lw B IS
VFRSH WR JHW DOO SURGXFWYV

EXWWRQ QJ FOLFN JHW$OO !*HW 3URGXFWV EXWWRQ!
7KH ILQDO VWHS LV WR GLVSOD\ DOO UHVXOW

GLY QJ UHSHDW UHVXOW LQ UHVXOWYV !
AMUHVXOW
GLY!

/KH WHVW QRZ VKRZV D VXFFHVVIXO UHVXOW



KRDNH LWBRHVBWHOO EH VNLSSHG DV WKHUH LV
UHIDFWRUHG $W WKLV SRLQW WKH DSSOLFDWLR
VKRXOG EH DEOH WR VHH KRZ SRZHUIXO WKLV WH

DSSOLFDWLRQ 7KH QH[W VHFWLRQ ZLOO ORRN D\
EDFNHQG



7HVWLQJ HQG WR HQG

5HPRYH WKH $QJXODU PRFNV VFDIIROGLQJ DQG V
VHUYHU DQG VHWXS

7KH EDFNHQG RI $QJXODU PRFNV DOORZHG XV WR
DFWXDOO\ UHWXUQ GDWD 1RZ WKDW WKH DSSOLEF
VFDIIROGLQJ DQG FUHDWH D UHDO +773 UHTXHVW

SHPRYMRFN(DIQG WKH PRFN UHVSRQVH IURP WK
DSS SURGXFW MV

DQJXODU PRGXOH SURGXFW >@
5HPRYH $QJXODU PRFNV DQG SURGXFW'DWDRXEB[GKW RO RH

SHUXQ WKH 3BURWUDFWRU WHVW
7KH HUURU VWDWHY WKH IDLOHG H[SHFWDWLE

1RZ WKDW WKH PRFN +773 UHVSRQVH KDV EHHQ U
IXENLO\ IRU XV ZH GRQPW KDYH WR XVH DQ\KRWK
VHUYHURGXOH WKDW ZH KDYH EHHQ XVLQJ WKH ZKF
SURGXFW URXWH ZRXOG OLYH LQ D VHSDUDWH VH
DSSURDFK IRU EUHY LW\



*HWWLQJ WKH SURGXFW GDWZELC

fKKwws VHURRG XOH ZKLFK LV XVHG WR VHUYH VWI
VWDWLF FRQWHQW DV ZHOO 7KLV DOOREVXXWW R
WKLV FDVH D VLQJOH -621 ILOH RI SURGXFWYV ALK
RI SURGXFW GDWD +HUH DUH WKH VWHSYV

&UHDWH D QHIR6CO-MWWRKHGURRW RI WKH SURM

WRXFK SURGXFWYV
2SHQ WKH ILOH DQG DGG WKH IROORZLQJ FRQ

A
LG
QDPH SURGXFWI1DPH

@

1RZ WKKRGXFWRXWH LV DYDLODEOH DQG ZLOO UHW
SURWUDFWRU WHVW DQG FRQILUP WKDW L VA\LW HX
DSSOLFDWLRQ HQG WR HQG DQG VXFFHVVIX0OO\ U

7KLV FRQFOXGHVY WKH ZDON WKURXJK RI XVLQJ 7'



6HOl WHVW TXHVWLRQV

4 $ FDOOEDFN IXQFWLRQ UHIHUV WR D IXQFWLRC
FRPSOHWHYV

7UXH
)DOVH

4 $Q/+WWSSHTXHF@QRW VHQG RU UHFHLYH -621

7UXH
)DOVH

4 5(67 VWDQGV IRU

5HSUHVHQWDWLRQDO 6WDWH 7UDQVIHU
1IRWKLQJ
5SHSHDWDEOH (QGSRLQW 6WDWH 7UDQVIHU

4 $V\QFKURQRXV IXQFWLRQV DOZD\V FRPSOHWH

7UXH
)DOVH

4 7KHUH DUH WZR GLIIHUHK@WS kP SNRQBH (RUDXVQLR/
HQG WR HQG WHVWLQJ

7UXH
)DOVH



6 XPPDU\

7KLY FKDSWHU H[SODLQHG WKH GHWDLOV EHKLQC
PRFNLQJ RI $QJXODU +773 UHTXHVWYV LQ .DUPD D
RI WKH WHFKQLTXHY DQG WRROV XVHG WKURXJKF
WR DSSO\ WKH 7'"" OLIH F\FOH WHVW ILUVW @WDBHE
EXLOG \RXU DSSOLFDWLRQV WR D VSHFLILFDWLRC
$VVHUW WR FRQVWUXFW D WHVW

$V \RX FRPSOHWH WKLYV ERRN DQG JR DERXW DSS
UHPHPEHU WKDW NQRZLQJ ZKDW WR WHVW LV MX)
KDV VKRZQ \RX KRZ LW LV XS WR \RX WR SUDFWL
VNLOOV WKURXJK 7"



$SSHQGL[ $ ,QWHJUDWL
ZLWK 3URWUDFWRU

7KURXJKRXW WKLV ERRN ZH XVHG 6HOHQLXP &KU
PHDQW ZDV WKDW LQ RUGHU WR UXQ D 3URWUDFV
DQG WKHQ NLFN RIKBS\N®GDFRVRQG, QHVWLQJ ZLW
&KURPH'ULYHU ZDV LQVWDOOHG DQG XVHG WR UX
DQG 7'" WKLV ZDV DFFHSWDEOH 2XU WHVWV ZHU
RI PRYLQJ SDUWYV

7KH SUREOHP ZLWK RQO\ XVLQJ &KURPH'ULYHU L\
\RXU DSSOLFDWLRQ JURZV DQG \RX ZDQW WR VXS
UXQQLQJ D VWDQGDORQH 6HOHQLXP 6HUYHU 7KL
RI KRZ WR JHW D VWDQGDORQH 6HOHQLXP 6HUYH!



'QVWDOODWLROQ

/KH JRRG WKLQJ DERXW LQVWDOODWLRQ LV WKD\
LOQVWDOOHG &KURPH'ULYHU WKH ILUVW WKIH VY VX E
VWHSYV

, QVWDOO WSHP RGXWHDFWRU

QSP LQVWDOO SURWUDFWRU
,QVWDOO 6HOHQLXP :HE'ULYHU

QRGHBPRGXOHV SURWUDFWRU ELQ ZHESGDWHHU PDQDJH!

7KDWbPV LW 6HOHQLXP LV QRZ LQVWDOOHG DQG I
KRZ WR XSGDWH WKH 3URWUDFWRU FRQILJXUDWL



SURWUDFWRU FRQILJXUD

IXFNLO\ IRU XV ZH GRQbPW KDYH WR UHPHPEHU D«
'LWKIS@BPRGXOWKHUH DUH H[DPSOHV WKDW ZH FDQ
BHOHQLXP VWDQGDORQH FRQILIXUDWLRQ

2SHQ XS WKH H[DPSOH 3URWUDFWRU FRQILJXL
GLUHFWRU\

QRGHBPRGXOHVY SURWUDFWRU H[DPSOH FRQI MV
&RS\ WKH ILOH WR \RXU ORFDO WHVW IROGHU

FS QRGHBPRGXOHV SURWUDFWRU H[DPSOH FRQI MV

7KH FRQILIXUDWLRQ VKR XORKU®RRHRN-& G IU\I X UBDMDLORU
VQLSSHW RI WKH LPSRUWDQW FRQILIXUDWLRQ LW

HISRUWV FRQILJ ~
VHOHQLXP$GGUHVV KWWS ORFDOKRVW ZG KXE

FDSDELOLWLHV 2
EURZVHUI1DPH FKURPH

7KH ILUVW LPSR U/W®OHQWX i /¢ lREHMW FMWK H7 KH DGGUH V'
DQG ORFDWLRQ ZKHUH WKH 6HOHQLXP 6HUYHU LV
FDSDELOLWVREMHFW %URZVHU VSHFLILF FDSDELOLW
EURZVHUV ZLOO EH WHVWHG D 3RULAPUWAMFGRSYI| ZHX D D K
FDQ QRZ FXWRVABHW ,([(SORWHIR][] DQG VR RQ )RU F
PXOWLSOH EURZVHU VXSSRUW DQG FDSDELOLWLH
KWWSV JLWKXE FRP DQJXODU SURWUDFWRU EOR

,Q WKH QH[W VHFWLRQ ZH ZLOO ORRN DW KRZ WF

/LS

TKHHOHQLXP$SGEREBMHFW LV PHDQW WR EH FRQILIJXUL
LQVWDQFH LQ D FRPSOHWHO\ GLITHUHQW ORFDWL
6HOHQLXP VLWH IRU RRWS L UARIRBWHRQXIPW T RU.




5XQQLQJ 6HOHQLXP

BHOHQLXP LV TXLWH VWUDLJKWIRUZDUG WR VWDE
WKH WHVWV DUH UXQQLQJ

6WDUW WKH 6HOHQLXP VWDQGDORQH VHUYLFF

QRGHBPRGXOHV SURWUDFWRU ELQ ZHEWDUYHU PDQDJH!

7KH FRQVROH ZLQGRZ ZLOO GLVSOD\ VHYHUDC
PHVVDJHY DUH GLVSOD\HG

<RX VKRXOG HQVXUH WKDW WKH GH$BXROW : SRL
PHVVDJH LQ WKH SUHFHGLQJ PHVVDJHV LV WK
SURWUDFWRU FRQILIJXUDWLRAQ

VHOHQLXP$GGUHVY KWWS ORFDOKRVW ZG KXE
U



/JHW LW UXOQ

BHOHQLXP LV QRZ UXQREDOKRNVNWKIRUW ,Q RUGHI
FRPPXQLFDWH ZLWK 6HOHQLXP OHWPV UXQ D VLF
ZH KDYH GRQH WKURXJKRXW WKH ERRN ZH ZLOO
DQ H[WUHPHO\ VKRUW DQG VLPSOH WHVW $V ¥YUR
WR LQVWDOO DQ +&W\BSVWHHUX WIWQ J QWKMHDIRD ORZLQJ

QSP LQVWDOO KWWS VHUYHU
2QFH LW LV LQVWDOOHG VWDUW WKH VHUYHU

QRGHBPRGXOHV KWWS VHUYHU ELQ KWWS VHUYHU



/HVW ILUVW

/KH WHVW ZLOO FKHFN ZKHWKH W oK &L X,z WAOUELERHD [}
QHZ SURWUDFWRUFMOBHDYWR MMVOH QDPHG

$VVHPEOH
7R VHW XS WKH WHVW ZH QHHG WR QDYLJDWH Wt

EHIRUH(DFK IXQFWLRQ 7
EURZVHU JHW

7TKHUH LV QR $FW VHFWLRQ DV ZH ZLOO VLPSO\ EI
WLWOH ZH QHHG

$VVHUW
7KH DVVHUW QHHGV JHW WKH WLWOH DQG FRPSDI

LW IXQFWLRQ A
H[SHFW EURZVHU JHW7LWOH WR%H VHOHQLXP7HVW7LWO



ODNH LW UXQ

1RZ WKDW WKH WHVW LV SUHSDUHG ZH FDQ VWD
VWDQGDORQH 6HOHQLXP 6HUYHU +HUH DUH WKH

$GG WKH WHVW ILOH WR WKH 3URWUDFWRU FFk

VSHFV > VFHQDULR MV @
&UHDWH DQ HPSW\ +70/ SDJH WKDW ZLOO EH X

'2&7<3( KWPO!
KWPO!
KHDG!

WLWOH! WLWOH!
KHDG!
ERG\!

ERG\!
KWPO!

$GG WKH LQGH[ SDJH WR WKH 3URWUDFWRU FI
VSHFV > VFHQDULR MV LQGH[ KWPO @
5XQ WKH WHVW

QRGH PRGXOHV SURWUDFWRU ELQ SURWUDFWRU FRQI M

7KH ILUVSQ BHXORW ERXOG QRW EH IRXQG RQ Wk
KWWS ORFDOKRVW LQGH[ KWPO UHWAR W)
WKLV SHUIRUP WKH IROORZLQJ VWHSYV

$QIXODU-6 KDV QRW EHHQ 0GxadBKW RREHKH

ERZHU LQVWDOO DQJXODU
$GG WKH $QJXODU-6QEH I KWB-D@HH WR WKH

VFULSW W\SH WH[W MDYDVFULSW
VUF ERZHUBFRPSRQHQWY DQJXODU DQJXODU MV ! VFL

SHUXQ WKH WHVW

7KH QH[WSGIWURDULFMRXOG QRW EH IRXQG RQ WI
KWWS ORFDOKRVW LQGH[ KWPO DQJXODU
HUURU PHDQV WKDW $QJXODU-6 FRXOGQbPW OR
UHFWLI\ WKLV SHUIRUP WKH IROORZLQJ VWHS'

$GG D VLPSOH PRGXVTH LQWR WKH

ERG\ QJ DSS WHVW !
, QLWLDOL]H WKH PRGXOH LQ WKH ODVW WD



VFULSW W\SH WH[W MDYDVFULSW
VUF ERZHUBFRPSRQHQWY DQJXODU DQJXODU MV ! VFL
VFULSW W\SH WH[W MDYDVFULSW !

DQJXODU PRGXOH WHVW >@

VFULSW!

SHUXQ WKH WHVW

7KH QH[W HUURU KD \([B HWWWIGH YHK\S W/FSW DORFRDC
WR EH YVHOHQLX®PIHVDWH WEHPYWHSY WR UHFV

6HW WKH WLWOH RI WKH ZHE SDJH WR WKH

WLWOH!VHOHQLXP7HVW7LWOH WLWOH!
SHUXQ WKH WHVW

/KH 3URWUDFWRU RWW®WWW QOR/A HUHWR B W KBIL
WKH WHVW ZH KDYH QRZ VXFFHVVIXOO\ VKRZQ
VHUYHU



6 XPPDU\

7KLY DSSHQGL[ KDV VKRZQ \RX KRZ WR VHW XS D(
DUH PDQ\ RSWLRQV DQG DGYDQWDJHV RI XVLQJ W
JHDUHG PRUH IRU DGYDQFHG WHVWLQJ ZKHQ \RX
3Dbb6 3ODWIRUP DV D 6HUYLFH RU LI \RX ZD QWH W
DQG DV WKH YROXPH RI \RXU 3BURWUDFWRU WHVW
KRPH SIKMAWSBW 72727 VHOHQLXPKT RUJ




$SSHQGL[ % $XWRPDWLC
7HVWLQJ RQ &RPPLW

5XQQLQJ WHVWYVY ORFDOO\ LV RQH WKLQJ EXW KR
VRPHRQH HOVHPV FRPSXWHU B6HWWLQJ XS FRQWL
HYHU\ DSSOLFDWLRQ \RX ZULWH 2QH RI WKH EHYV
WR XVH DQG EHVW RI DOO WKH\ JHW WR VKRZFD
KRZ WR VHW XS FRQWLQXRXV LOQWHJUDWLRQ XVL(
FRQWLQXRXV LQWHJUDWLRQ



*LW+XE

*LW+XE LV D VRXUFH FRQWURO FROODERUDWLRQ
SURMHFWYVY LW LV IUHH 2QFH \RX VLJQ XS \RX FI
\RXU SURMHFW *LW+XE SURYLGHV D *LW 85/ IRU
SXVK FKDQJHYVY OLNH DQ\ RWKHU *LW UHSRVLWRU\
DXWRPDWLFDOO\ SURYLGHVY KRRNV LQWR RWKHU

FRQWLQXRXV LQWHJUDWLRQ DQG WHVWLQJ WKUR
*LW+XE KRRN



/HVW VHWXS

'Q RUGHU WR UXQ .DUPD SURSHUO\ ZH ZLOO QHH
GHSHQGHQFLHYV

e NDUPOYKH EDVH .DUPD LQVWDOODWLRQ

e NDUPD MDVPEL&EH WHVW UXQQHU

e NDUPD SKDQWRPMV OBKHFBHKIDQWRP-6 KHDGOHVYV ELU
DQG VHE®KRSWBUS )ORS

,QVWDOO WKH IROORZLQJ .DUPD GHY GHSHQGHQF

QSP LQVWDOO NDUPD VDYH GHY
QSP LQVWDOO NDUPD MDVPLQH VDYH GHY
QSP LQVWDOO NDUPD SKDQWRPMV ODXQFKHU VDYH GHY



/HVW VFULSWYV

KHQ XVLQJ 7UDYLV &, D VFULSW WR UXQ WKH WEF
GHILQH D VFUWheWJIHWURD WIOHKNED JH MMRQH LV XVHG L
E\QRGH M¥HUH DUH WKH VWHSV WR UXQ WKH WHVW

7KH WHVW VFULSW FDQ WKHQ EH UXQ ZKHQ \R
FRPPDQG SURPSW

QSP WHVW

8SGDWHFWKIK MVRYLSWYV VHFWLRQ DV VKRZQ LC
VFULSWV A~

VWDUW QRGH DSS MV
WHVW NDUPD VWDUW VLQJOH UXQ KEQWRWVH&V 3

&RQILUP WKDW WKH WHVW VFULSW ZRUNYV

QSP WHVW

SKDQWRP-6 DOORZV WHVWYV WR UXQ RQ WKH 7UDY
IROORZLQJ LV D VDPSOH RXWSXW

/KH DSSOLFDWLRQ VHWXS LV QRZ K@ IWwdKWPBDW E
ZLOO EH XVHG E\ 7UDYLV &, WR UXQ WKH WHVWYV



6HWWLQJ WKH KRRN

*LW+XE SURYLGHY VHYHUDO KRRNV LQWR RWKHU
ZKHQ D FRPPLW RFFXUV $ KRRN LV DQ H[WUHPHO
LOQOWHIJUDWLRQ VWDQGSRLQW EHFDXVH ZH FDQ VH
&, KDV D *LW+XE KRRN WKDW FDQ EH HDVLO\ VHW
D ZDON WKURXJK RQ KRZ WR FUHDWH D 7UDYLV &



&S&UHDWLQJ WKH KRRN

+HUH DUH WKH VWHSVY WR FUHDWH WKH KRRN

&UHDWH D 7UDYLV &, DFFRXQW EK\WRULI)/J WANRUDA)
FOLFOILRQ LQ ZLWKERIQNENME WKH TXHVWLRQV LW
$FWLYDWH D *LW+XE :HEKRRN WR 7UDYLV &, <
WKURXJK \RXU SUORWMIOMH 8WUDWLY FL RUJ SURIL!
7XUQ WKH VZLWFK RQ ,Q WKH SURILOH \RX V|

o +HUH LV D EHIRUH YLHZ RI :HEKRRN 6ZLWEFK

o +HUH LV D YLHZ RI WKH :HEKRRN DIWHU LW I



$GGLQJ D 7UDYLV FRQILIJXUDMW

/UDYLV UHTXLUHV D FRQILIJXUDWLRQ ILOH WR EH
wuDYLV \POKH FRQILIXUDWLRQ ILOH FRQWDLQV WK|
YHUVLRQLQJ PHWDGDWD DQG RWKHU LQIRUPDWI
IROORZV

ODQJXDJH QRGHBMYV
QRGHBMYV

%YHVLGHVY WKH EDVLF FRQILIJXUDWLRQ LQ WKH SUI
.DUPD WHNWRUHBKHHR®ILIXUDWLRQ ZLOO EH XVHC
SULRU WR UXQQLQJ DQ\ WHVWYVY +HUH LV ZKDW W
LQVWDOO .DUPD DQG %WRZHU EHIRUH DQ\ WHVWYV

ODQJXDJH QRGHBMYV
QRGHBMYV

EHIRUHBVFULSW
QSP LQVWDOO J NDUPD FOL
QSP LQVWDOO J ERZHU
ERZHU LQVWDOO

1RZ WKH WHVWY DUH UHDG\ WR EH UXQ $GG WKH
wubyYLV \PO\ GHIDX®EW MMAMKKI-MHFW ZL QSP MVHARAPHD QUK
7UDYLV 7KLV LV ZK\ \RX GRQPW QHHG WR VSHFLI'

1RWH

3OHDVH QRWH WKDW 7UDYLV &, LV FDVH VHQVLWL
7KH IROORZLQJ VFUHHQVKRW LV DQ H[DPSOH RI Z



, I \RX KDYH DQ\ LVVXHV*HWR WLR) WYW GEHNVWEEY &G R F?
FL FRP XVHU JHWWLQJ VWDUWHG




SHIHUHQFHYV

7KH IROORZLQJ DUH VRPH UHIHUHQFHYV WKDW PD\

e 7KLV IRUP RI XVHU VSHFLILFDWLRQ LV ZULWWH
DOORZV \RX WR ZULWH WKH VSHFLILFDWLRQWNQIL
OLON IRU PRKWAHWGHWDQ QY NLSHGLD RUJ ZLNL %t

e /KH -DYD6FULSW -DEEHU KEKRHESD J HMBL® \EFHU LESX
SURWUDFWRU ZLWK MXOLH UDOSK

e 7KH *LW+ XEKSMWEHVHRAMB® EH IIRWQY/G\ODWILWKXE F
VHUYHU




$SSHQGL[ & $QVZHUV



&KDSWHU L OQWURGXFWL
"HYHORSPHQW




&KDSWHU

(KH .DUPD :C



&KDSWHU (QG WR HQG
SURWUDFWRU

|

Bl



&KDSWHU /KH )LUVW 6'
|
gl




&KDSWHU )OLS )ORS
Bl
gl




&KDSWHU /HOOLQJ WK
i
gl




&KDSWHU *LYH OH 6RPI




,QGH]

$

$bV

o UHIHUHQFHVOWLLON WHFKQLTXHYV

$bV

o DVVHPEWMHPEOH $FW DQG $VVHUW $pV
o DF®VVHPEOH $FW DQE/ySWYPHOW I$EWY $VVHI
o DVVBVNWHPEOH $FW DQEHVEVIPHOW 3$BEWYV $VV
o DVVHPEOUHPEOH $FW $VVHUW $pV

$pV DSSOLFDWLRQ WR HQWHU FRPPHQWYV

o DVVHPEWMWHPEOH

o DFWFW

o DVVEVWHUW

$pV FRPPHQW DGGLQJ VSHFLILFDWLRQ

o DVVHPEWMWHPEOH

o DFWFW

o DVVEBVWHUW

$pV FRPPHQW OLNLQJ VSHFLILFDWLRQ

o DVVHPEWMHPEOH

o DFWFW

o DVVEBVNWHUW

$QJIXODU-6

o LQVWDQUIWDPIOOLOJ $QJIJXODU-6

$QIJXODU-6 FRPSRQHQWYV

o DWWUIBHXW HNVH YV

o GLUHF®H YHIVFHV

o FRQWURBBOWHIRAHYV

o VHUYIBHHNMW LFHYV

$QIJXODU-6 5(67 WHVWLQJ ZLWK

o DERXMVWLQJ ZLWK $QJIJXODU-6 5(67

o SURGXFW VHUXYHV¥WLYWHWWHQIURGXFW VHUYL
o KWWS WHVWLOQBWVWWEI.DUPWS ZLWK .DUPD
$QIXODU-6 URXWHYV

o DERXDWON WKURXJK Rl $QJXODU URXWHYV

o VHWWLEHWXAELQJ XS $QJIXODU-6 URXWHYV

o GLUHFWLRQWIGOLDQ L@QUUHFWLRQV

o |lOLS IORS WHVW VIH\WPWEKDREXJLWHH IOLS TIORS W
$QIJXODU-6 VHUYLFHV

o DERXWUYLFHV

$QIXODU ORFNYV

o LOVWDQEWPOOLQJ $QIXODU PRFNV

o 85/ _QVWDOOLQJ $QJIJXODU PRFNYV




e DSSOLFDWLRQ WR HQWHU FRPPHQWYV

e}

O O O O O o o

VSHFLILFDWLRQUHSWHIMUILWBH DSSOLFDWLR!
VHWWLEHWXNELQJ XS WKH SURMHFW
GLUHFWRU\ 6\HAWYW IOQIXSSWKH GLUHFWRU\
SURWUDFWROHWOWWD XGLBAJURWUDFWRU
SURWUDFWRUBHWHYWWIXISX3SJRWUDFWRU
.DUPD VHWWMWWLXS XS .DUPD

KWWS VHUZHW WIHWXES KWWS VHUYHU

.DUPD FRQILZRWDMWIXRXDQJ .DUPD

DSSOLFDWLRQ WR HQWHU FRPPHQWYV 7' OLIH

O 0O 0O o o o o o o

DER¥WLQJ RQ WKH FRPPHQWV
W H VW7 H\UW WL UV W

$PVZHVW ILUVW

WHVW WOQGILRW UXQ

PRGXOH BGGLQJ WKH PRGXOH
LQSXW BGGLQJ WKH LQSXW
FRQW USRRODMWR OO H U

WHVW SDWH QW SDVV

WHVW LPGNRE LG EHWWHU

DVIQFKURQRXV FDOOV

e}

e}

e}

WHVWHSWLQJ DV\QFKURQRXV FDOOV
FUHDWLQJ & QHDWPQPJ DV\QFKURQRXV FDOO\
FUHDWLQJ LQUBHRWIUIUDIFIVRWFKURQRXY FDO!

DV\QF PDJLF FRPSRQHQWYV 3URWUDFWRU

e}

e}

e}

DERXW\QF PDJLF
SDJH ORDGLQJ EHIRRD GMHNMWD HH Bl FX W HRRU H

DVVHUWLRQ RQVHOUMAHROWR/Q HOHPHQWYVY WKL




%

EHIRUH(DFK SDUDPHWHU

o DERXMVW AHVWWMLUVW

ERWWRP XS DSSURDFK

o DERXWS GRZQ RU ERWWRP XS DSSURDFK
o XVL@YLQJ D ERWWRP XS DSSURDEFK
%YRZHU

o DERXWRZHU

o LQVWDORAKU LQVWDOODWLRQ
EURDGFDVW

o WHVWH®WILQJ EAHRVDWWERDIVERW RDGFDVW
EXLOGHU REMHFW

o DERXM(LOGLQJ ZI WK D EXLOGHU
EXLOGHU SDWWHUQ

o DERXMLOGLQJ ZI WK D EXLOGHU




FRQWUROOHU YDULDEOH

o DERX3WVHPEOH $FW DQG $VVHUW $pV
&KURPH

o DERXOWWDOODWLRQ SUHUHTXLVLWHYV

o 85/ _,QVWDOODWLRQ SUHUHTXLVLWHYV
FRPPHQW OLNLQJ VSHFLILFDWLRQ

o DERRWZDUGY DQG XSZDUGYV

o WHVWLQJ ZLWK 3URWHDWWRUVWHVW WHPSO
$PVVHVW ILUVW

WHVW UWONGIL QW U XQ
o XQLW WHVIWM QL [W®&H XQLW WHVWYV
o WHVW LPGLNRK IO EHWWHU

o WHVW FRRXO0QQJ RI WKH WHVW
FRQWUROOHU
o WHVWHSWLQJ D FRQWUROOHU
o VLPSOH FRQW U ROWDIHS QVHH V¥ W QWHWRXBO HU W H V
o VFRSH LQLWLWODRIILIQJ WKH VFRSH
FXUO WRRO
o DERXW7 U WKH ODQJXDJH RI WKH :HE

(e]

(e]




GHVFULEH SDUDPHWHU

o DERXMNW AHNWW LUV W

'"HVFULEH SURSHUMAWV WD QB DZ MWK/ WD U P D
GLUHFWLRQV $QJXODU-6 URXWHYV

o QJ5RXWH FRORIQIXUXQUQJ QIJ5RXWH

o URXWH FRQWURBOHUW JGMKHOQURIWH FRQWU
o URXWH YLHZVHIGBLIQQLWEKH URXWH YLHZV
GRFXPHQWDWLRQ 7"

o DERXXWQGDPHQWDOV RI 7"

'RFXPHQW 2EMHFW DRGHWK'30RWUDFWRU




HPLW

o DERXRMWWLQJ

o WHVWH@WLQJ HPLW

HQG WR HQG WHVWLQJ

o DERXMWWLQJ GRZQ7M\RWEXMLIPBIG WR HQG

o VSHFLILFDWLRESHFHYILHZWQRQ

©o GHYHORSPHQWKWF BRHOIRSAPHQW WR GR OLV
7" SURFHMVW ILUVW

SURGXFW GDWBWREVDD L\PKBJIJSURGXFW GDWD
HQG WR HQG WHVWLQJ SURGXFW FDUW

©o HQG WR HQG W H¥WW HIP\F\OH REIOW KB FDUWbBV H
o VDYH WR FDUW DEWRRQQUQ@YRNYEJIJWR FDUW
o VDYHG SURGXFWAR GFIRQPULUPRILOIRGXEWYV KDY
o HQG WR HQG VWBXWQBSDMH 6DUWPY HQG WR
HQG WR HQG WHVWLQJ UHFHQWO\ YLHZHG LWt}
o DERX®G WR HOQOG WHVWLQJ

o WHVW7ZHWW WLUVW

o UHFHQWO\ YLHZHG HQG WR/ HHFGE @/ IHYIVW R M WU
HQG WR HQG WHVW

VHDUFK UHV X6&MO HWMMIHFWD ¥ HDUFK UHVXOW
UHFHQWO\ YLHZHG LRHRNVU FR@MILWHPAKIW O\ )
UHFHQWO\9LHZHG, WHPNL &H WW H SIDHV/FH QW O\ 9
UHFHQWO\9LHZHG,WHeNNW 8 YW HERRWRMNLQLIH
HQG WR HQG WHVWV 3URWUDFWRU

o WHVW ZHE VHUYGWWDQOWOD WKHIWHVW ZHE
HYHQWV LQ VHDUFK DSSOLFDWLRQ

o LPSOHPHOMLA@HIVVLQJ WKH SRZHU RI HYHQW)

SODIKXH SODQ

UHEUDQEEQDQGLQJ
UHFHQWO\ YLHZHGEHWH®Y UHIFHHAOQWO\ YLHZHC

SURGXFW FDRWHPBWHQWDOQIURGXFW FDUW
([SHFW SURSHUWAHVDVWIRD WIHVKY .DUPD

o
o

O O O o

O O O o




IOLS IORS WHVW $QJXODU-6 URXWHYV

o YLHZV IOLSOPNHQWMXH YLHZV IOLS
o IOLS DV¥WVUMUWUOQJ D IOLS

o UXQQODNLQJ IOLS IORS UXQ

o LPSURYIDQIL QJ I0OLS IORS EHWWHU
)XQFWLRQ 8Q@BHWWITHNVWHFKQLTXHV
IXQGDPHQWDOV VHDUFK DSSOLFDWLRQ
o 3URWUDFWRURREFDIWRRIY ORFDWRUV




*LW+XE
o DERXMW + XE



KWWS%DFENHQ8VIWREHUWMWS ZLWK .DUPD
KHDGOHVV EURZVHU WHVWLQJ IRU .DUPD
o VHWWLEHWXABLQJ XS KHDGOHVYV EURZVHU WH\
o SUHFRQILIBUHARIORNDIXUDWLRQ

o FRQILIXERWLRIXUDWLRQ

KWWS VHUYHWRMRGIOMKH SURGXFW GDWD
o DERXMWWLQJ WKH SURGXFW GDWD
+773 PHWKRGYV

o DERXW7 U WKH ODQJXDJH RI WKH :HE
*(7 5(67 U WKH ODQJXDJH RI WKH :HE
32675(67 U WKH ODQJXDJH RI WKH :HE
3875(67 U WKH ODQJXDJH RI WKH :HE
"(/(7( 5(67 U WKH ODQJXDJH RI WKH :HE

O O O o




LQMHFW YDULDEOH

o DERXWVHPEOH $FW DQG $VVHUW  $bV
LQVWDOODWLRQ

o .DUPDQVWDOOLQJ .DUPD

o 3URWUBDFRWMRWDFWRU LQVWDOODWLRQ
LW SDUDPHWHU

o DERXMVW AHNWWLUVW

W SURSHUW\ 7ZHD/AWPIDOWRANWK .DUPD




-DVPLQH

o DERXDWPLQH

o SURDVPLQH

o FRQADVPLQH

“DVPLQH VS\

o XVHG IRU FUHDWAH/IWW E ¥ V& FXREXEHOWH ZLWK -D
"DYD6FULSW WHVWLQJ IUDPHZRUNYV

o DERXBWDB6FULSW WHVWLQJ IUDPHZRUNYV
o -DVPLDWPLQH

o BHOHQAK®HQLXP

o ORFKDREKD

“DYD6FULSW WHVWLQJ WRROV

o DERXBWDB6FULSW WHVWLQJ WRROV

o .DUPDDUPD

o 3URW UBDERWRWD FWR U




O o o o o oo o o o o o O

(e]

(e]

o o o o o o o O o o

UPD

DERXMJP D

SURWUPD

FRQWUPD

ELUWKUWK RI .DUPD

IHDWXWHV.DUPD GLIIHUHQFH

FRPELQLQJ ZLWK SRUXVDIYF-6 Rl FRPELQLQJ
LQVWDQEWPIOOLQJ .DUPD

85/ _.QVWDOOLQJ .DUPD
SUHUHTXLVLWHV_QRWDQU D OR®BURQHT XL\
FRQILIJXARM@I1IJXULQJ .DUPD
FRQILIXUDWLRQ&XFXWRRIFILRDIDUPDPV FRQIL
LQVWDOODWLRBQFRUALYPLQUPDPV LQVWDO!
&RQILUPLQJ WKH .DUPD LQVWDOODWLROQ
FRQILJXUDWLRQ@RERQUPUPLUQDUPDbPY LQVWD(
FRPPRQ LQVWDOODWLR®RFRERQIJXQDWDRQDOW
LVVXHV

WHVWLQHVAWWE] ZLWK .DUPD
LQLWLDQLWIODOL]LQJ .DUPD

UPD XVLQJ ZLWK $QJXODU-6

DERRBWLQJ .DUPD ZLWK $QJXODU-6
$QJXODU-6 REWBML@LQFQIXODU-6
WHVWLQHVAWIWEKI ZLWK $QIJXODU-6 DQG .DUP
GHYHORSPHQW GMHR BRRSIPVMOW WR GR OLVW
OLVW RI LWHAVWWOYWL@QUVW RI LWHPV

7" SURFHMVWLQJ D OLVW RI LWHPYV
IXQFWLRQ DGGLG@E ®IR)ERQWORWORQ WR WK

NDUPD FR@QILWOMHOL]LQJ .DUPD

.D

e}

e}

.D

e}

o o o U o o o o o

UPD FRQILJXUDWLRQ

DERXDWPD FRQILIXUDWLRQ

ILOH ZDWIFEH ZDWFKLQJ

UPD FRQILIXUDWLRQ DSSOLFDWLRQ WR HQW
WHVWH@W ILUVW

$PVZHVW ILUVW

WHVW WDONGILRW UXQ

WHVW LPGNR LW EHWWHU

WHVW FKDLQ %DFRNX® WKH WHVW FKDLQ
LQSXW BADGEQUKH LQSXW

UPD GHY GHSHQGHQFLHV

NDUFPB VW VHWXS
NDUPD MOWRMQOMHWXS
NDUPD SKDQWRHEMVVW VXKQ/KSH U



o LQVWD/RAHEMQYHWXS

.DUPD XQLW WHVWLQJ

o WHVW _ MHWKXSHW XS

WHVW VHVMSWNULSWYV

KRRN VHEWWWQOPJ WKH KRRN

KRRN FUEDMOWUIQJ WKH KRRN

7UDYLV FRQILIXUDWGEEBDQIL OH/UDFYGNVOQRRQILJ:

O O O o




PHVVDJHV

o SXEOLWKIE®DILVKLQJ DQG VXEVFULELQJ PHVVI
o VXEVFUREEQIVKLQJ DQG VXEVFULELQJ PHVV
PLGGOH WR HQG WHVWLQJ

o DERXMVWLQJ PLGGOH WR HQG

o WHVW7ZHWW WL UVW

o SURGXFW WHVSNVVHPEHPIEDILWKH SURGXFW W
o SURGXFWYV “RIEMWMI@MI QURGXFWV

o SURGXFW GDWD UHS$XGWVQH [SHEGIFW GDWL
o SURGXFW GDWDNLUXIQWKABISURGXFW GDWD U»
ORFKD

o DERXWRFEKD

o SURMFEKD

o FRQOREKD




1RGH MV

o 85/ _,QVWDOODWLROQVWEOBDWMIMIWBHBVYHUHT X
o DERXOWWDOODWLRQ SUHUHTXLVLWHYV

1RGH 3DFNDJH ODQDJHUORRBKP PRGXOHV




3KDQWRP-6
o 85/ BHWWLQJ XS KHDGOHVV EURZVHU WHVWI
3KDQWRP-6 EURZVHU SOXJLQ

o 85/ 3UHFRQILIXUDWLRQ

SUHUHTXLVLWHYV 3URWUDFWRU LQVWDOODWLR
o 1IRGH.®WVWDOODWLRQ SUHUHTXLVLWHYV

o &KURPBIVWDOODWLRQ SUHUHTXLVLWHYV

o BHOHQLXP :HE'ULYHQVRAD @ RDRAMRQ SUHUHT:
SURGXFW FDUW

o FUHDWUBDWLQJ D SURGXFW FDUW
SXEOLVKH U3 WEHYIW KHWVWHVW ILUVW
VHDUFK'HWDLO &R QWIRVHPH O L R WHPIELOALKD B W
SURGXFW VDYL®@MYRMYRNWRH VDYLQJ RI D S
VDYH HYHQW SFR@ILWAPL@MIWKH VDYH HYHQW
VDYH3URGXFW OWDHV G J DR VXY H3URGXFW W
VXEVFULEHOHYQL WRWHWWKWWM VXEVFULEHU ILUV
WHVW DVYWPHEPEQUQJ WKH SURGXFW FDUW
VDYHG FDUW HYBQ@WNILQYRNIMYIHG FDUW HYI
VDYHG FDUW &RRQLIUPAIQUIWKH VDYHG FDUW
FDUW FRQWUROOBN LW B WWK HUKDWOW QFIR QW UR C
o HQG WR HQ@ &/ MMWHQEG WHVWLQJ

SURGXFW GDWD FRQWUROOHU

o DERXWH SURGXFW GDWD FRQWUROOHU

o SURGXFW FRQWUROGMVUHRHQOWQ.DWKHPEOR G 3
o SURGXFWYV “RIENMWWI@IL QURGXFWV

o SURGXFW GDWD UBHMXOMM QD VS/HRIGMWFQM G D W
SURGXFW GDWD VHUYLFH

o DERXWH SURGXFW GDWD VHUYLFH

SURGXFW UHTXHVWYV XQLW WHVWLQJ

o DERBWLW WHVWLQJ SURGXFW UHTXHVWYV

o SURMHFW FHWWILQJ XS WKH SURMHFW

o .DUPD FRQILJIBUPWERQILJXUDWLRQ

o $3, EXLOGHU SBWWHMHUDQ XL EXLOGHU SDWW
SURGXFWV GLVSOD\LQJ ZLWK 5(67

o DERXWSOD\LQJ SURGXFWV ZLWK 5(67

o SURGXFW UHTXHBWVWX\QHWMW BYVBURG XFW U
o SURGXFW GDWH SHE®XFAMY GDWD VHUYLFH

o SURGXFW GDWBHRBQWGROWHDWD FRQWURO
o SURGXFW GDWDOWNV®NWHEXQIURIXFW GDWD
3URWUDFWRU

o DERBWRW UIF WRHWUYLHZ RI 3URWUDFWRU

o SURMURWUDFWRU

O 0O O O O O o o o o




0O 0O 0O o 0O O o o o o o o o o o

FRQWURWUDFWRU
RYHUYS®IRYHUYLHZ RI 3URWUDFWRU
RULJPQWVJILQV Rl 3URWUDFWRU
ELUWKH ELUWK Rl 3URWUDFWRU

IHDW XUIBVZLWKRXW 3URWUDFWRU

85/ &RPPRQ LQVWDOODWLRQ FRQILIJXUDWLR
UHDO+WBWW 3URWUDFWRU

7' XVLQJ HQG WR HQG

SUH VAWKKSUH VHWXS

VHWXSH VHW XS

HQG WR HODHVWHY WWW
FRQILJXR@I1JXULQJ 3URWUDFWRU
JDSV FOHRMHPIQXHOI XS WKH JDSV
DV\QF PDJLF FBRSRE IPQ W

7'" LPSOHPHQWLQZALINKWEURWUDFWRU

SURWUDFWRU LQVWDOODWLRQ

O 0O 0O o o o o o o

DERRWRWUDFWRU LQVWDOODWLRQ
UHIHUHQFH OL®WRWRW BWR®HLQVWDOODWLRC
SUHUHTXQVMWDMWDWLRQ SUHUHTXLVLWHYV
SHUIRURQWDOOLQJ 3URWUDFWRU
‘HE'ULYHU LQVWDOO)I\QNDBO L&KIUREHULYHU |
FRQILIXUDWLRQ&XFXWRRIFILRDFRQILIXUDWLF
FRQILURRQILUPLQJ LQVWDOODWLRQ DQG FR

FRQILIXUDWLRQ@REROUPUBRUIQAIQVWDOODWLROQ
FRPPRQ L¥NRHNQ LQVWDOODWLRQ FRQILJIJXU

SURWUDFWRU ORFDWRUYV

e}

O O O o

e}

DERRXRWRWUDEWRU ORFDWRUYV

&66 ORFRWRORFDWRUV

EXWWRQ WEIXWOWRRKPWRGE OLQN ORFDWRUYV
OLQN WHI[WXORWFRY DWDG OLQN ORFDWRUYV
$QIJXODU CRBEXWRUWORFDWRUYV

85/ ORFDWLRQ 85H IGIRNHMWHRQ UHIHUHQFHYV

SXEOLVKLQJ DQG VXEVFULELQJ

e}

O O O o

PHVVD3IKEFOLVKLQJ DQG VXEVFULELQJ PHVVD
LVVX3XVEOLVKLQJ DQG VXEVFULELQJ U WKH J
VFEFHQDWHRVRRG

FRPPXQLFDWLQJ VWRPERXOH HOYW IOWVWKURXJE
FRXSOLQJ BHGXFILQJ FRXSOLQJ




UHFHQWO\ YLHZHG LWHPV YLHZLQJ

o DERXWHLQJ UHFHQWO\ YLHZHG LWHPV

o WHVW7ZHWW WLUVW

o HQG WR HQ@E@ W HMWMWHQEG WHVWLQJ

UHFHQWO\ YLHZHG WHVW

ZULWLIMW ILUVW
6HDUFK&RQW UR OS®WWH ME/YVHPEOHMRUFK&R QW L
SURGXFW ¥WHOHFEWLQJ D SURGXFW

HYHQWYVY WR EFSBRWOQVKHAHQWY WR EH SXE
VHDUFK FRQW UR QUDHU QX & KFHUWIBDBMWIFXK] FR QW
XQLWSWMHAM®WO\ YLHZHG XQLW WHVW
UHFHQWO\ YLHZHG XQLW WHVW

DEREWFHQWO\ YLHZHG XQLW WHVW
ZULWLIMW ILUVW
SHFHQWO\9LHZHG &R Q WWR/GI®@H O L Q ¥V \BHiF E@Q WYX
UHFHQWO\ YLHZHG QWRHPL QAIR¥RNMHRHIQWO\ YLI

SHFHQWO\9LHZHG &R QWRR DBIRIL (FR HIFWHRINVDA

SHFHQWO\9LHZHG&RQWNRQDHHFHIXWQLDHZF
UHIDFWRULQJ 7"

o DERXXWQGDPHQWDBWIREWRULQJ
5(67
o DERXW7 U WKH ODQJXDJH RI WKH :HE
o JHWWLQJ VWDHWMWGE GUREWDWWHG ZLWK 5(67
5(67 UHTXHVWYV
o FUHDWLQJ $QJ0OO\NDLWNB XGAGWHTXHVWY XVLQ.
o WHVWLQJ ZLWK $DHXWDQJIEZEWBR $QIXODU-6
o PRFNLQJ ZLWKORBRWQDBWRXHVWYV ZLWK 3UF

O O O O O O

O O O O O O




6DD6 6RIWZDUH DVH ZBMIKYRXW 3URWUDFWRU
6DXFH /DEV

e}

85/ /LIH ZLWKRXW 3URWUDFWRU

6FHQDULR 5XQQHU

e}

DERX®G RI OLIH

VFRSH YDULDEOH

e}

DER3WVHPEOH $FW DQG $VVHUW $pV

VHDUFK DSSOLFDWLRQ

e}

e}

e}

IXQGDPHXXWGOYHQWDOV
FUHDWUBDWLQJ D QHZ SURMHFW

KHDGOHVYV EURZVHU WHVW&éLHOW WKW WX IS QK HXOS
WHVWLQJ IRU .DUPD

VHDUFK DSSOLFDWLRQ 7'" ZD\

O O O O O

DERXWDUFKLQJ WKHKH'VADUFK DSSOLFDWLR
DSSURDFK GHFERIGHIQQIIRRYD WKH DSSURDEFK
VHDUFK_DONWKURXJIJK RI VHDUFK TXHU\
VHDUFK TXAHKUH WHDMWWF K TXHU\ WHVW

VHDUFK TXHU\ ¥KH $BDHFK TXHU\ +70/ SDJH

VHDUFK UHVXOWY VHDUFK DSSOLFDWLRQ

O 0O 0O O 0O 0O o o o o o o o

DERXWRZ PH VRPH UHVXOWV
VHDUFK UHVXO0OW_&URMMH\Q JFWHBWIHIDIUFK UH"
WHVWHWLQJ WKH VHDUFK UHVXOWYV
VHDUFK UHVXOW SWHNHW ED VB REKOH Y HDUFK L
VHOHFMIOHFWLQJ D VHDUFK UHVXOW
FRQILURRQ@ILUPLQJ D VHDUFK UHVXOW
VHDUFK UHVXOWDWH®WWBXOQWHMUFK UHVXOW
WHVWLQJ IRUMREDWLRQORFDWLRQ DZDUH \
LPSURYIDNLQJ WKH VHDUFK UHVXOW EHWWH
URXWH ,' FRERQUPUPLUQJ WKH URXWH ,°
URXWH ,' XQLW V&HWW L\OHWBL\WBEK S RXWH |,
URXWH ,' XQLW W&R®ILERQOUUWK®J,'

URXWH SDUDPHW DWW VORHVWKH XQRWRISDUDP

6HOHQLXP

O O O O O O

e}

e}

85/ BHOHQLXP

DEREWOHQLXP

SURBMHOHQLXP

FRQ&HOHQLXP

LQVWDQUWPIOODWLRQ

3URWUDFWRU BERWURBWWURRRQILIXUDWLRC
UXQQERQQLQJ 6HIOWQIXRIXQ

W H VW7 HMUNV WL U VW

6HOHQLXP :HE'ULYHU IRU &KURPH



o DERXOWWDOODWLRQ SUHUHTXLVLWHYV

o LQVWDQUWDPIOOLQJ :HE'ULYHU IRU &KURPH
VXFFHVV PHDVXULQJ LQ 7"

o VWHSYV EUHDANUWDNGARIOGRZQ WKH VWHSYV

o WHVW ILUVW PHIDWKRGIRWRIFH FXW RQFH




o DERX®W RYHUYLHZ'RH®D'G WR HQG
o IXQGDPHQWDBOPHQWDOV RI 7"

o EHQHIXW@DPHQWDOV RI 7"

o VXFFHVV PHRBEBXXMUQQ®J VXFFHVV
(o]

(o]

WHVWLQJ WHNKQIOIXWWHWFKQLTXHV
DSSO\L'QHQG WR HQG
" OLIH F\FOH

DERXIWLQJ LQ
WHVW VHEWWIMIPDXXS WKH WHVW

O
O
o GHYHORSPHQW WR&EGER DWY WJ BUGHIDYWH @RS P H (
o WHVW/HWWWLUVW
O
O

WHVW  WONQOQJILW UXQ
WHVW LPGLRYQDIW EHWWHU

' SURFHVV HQG WR HQG WHVWLQJ
o WHVW7ZHWWWLUVW
o $PWVVHPEOH $FW $VVHUW  $pV
o WHVW DDQGILRW UXQ
o WHVW LPGLNRUIGIEHWWHU
" SURFHVV IRU DGGLQJ IXQFWLRQ WR FRQWU
o DERX®WGLQJ D IXQEWLRQ WR WKH FRQWUROC
o WHVW7ZHWW WLUVW
o $PWVVHPEOH $FW DQG $VVHUW  $bV
(o]
(o]

WHVW WONGILRW UXQ
WHVW LPGNRE LQW EHWWH U
' SURFHVV IRU WHVWLQJ OLVW RI LWHPV
W HV W7 H\UW WL UV W
$PVBVVHPEOH $FW DQG $VVHUW  $bV
o WHVW UDDQGLRW UXQ
o WHVW LPGLNRKYULGIEHWWHU
WHVW B6HOHQLXP
o DVVHPEWOWHPEOH
o DVVENVWHUW
o UXQQODNH LW UXQ
WHVW GRXEOH
DERXMNVWLQJ GRXEOHV ZLWK -DVPLQH VSLH\
XVL@BHVWLQJ GRXEOHV ZLWK -DVPLQH VSLH\
FUHDWLQJ -DVPIHYMVQY XA\RKEOHYV ZLWK -DV
UHWXUQ YDOERWXEWIXEEDQUHWXUQ YDOXH
DUJXPHQWWHWWY W1 PUJIXPHQWYV
WHVWLQJ IUDPHZRUN
o DERXMVWLQJ ZLWK D IUDPHZRUN

O O O O O




e WHVWLQJ WHFKQLTXHV 7"

e}

O O O o

e}

DERXMVWLQIJ WHFKQLTXHYV

WHVWLQJ IUBPWIRUNLWK D IUDPHZRUN
WHVW GRXBOKYWI GRXEOHYV ZLWK -DVPLQH VS
WHVW GRXEOH XWVHYWAONMPGRWMEHY ZLWK -
UHIDFWRHUDBWRULQJ

EXLOGLQ) ZIWH BERLQGHUWK D EXLOGHU

TR%H7UXWK\ SURSHAHWW LDU P WK VOW P D
WRS GRZQ DSSURDEFK

e}

DERXRS GRZQ RU ERWWRP XS DSSURDFK

/fUDYLV &,

e}

e}

FRQILIXUDSARIQQUOHUDYLYV FRQILIXUDWLRC(
85/ $GGLQJ D 7UDYLYVY FRQILIXUDWLRQ ILOH

/UDYLV &, KRRN

e}

FUHDWUGBDWLQJ WKH KRRN
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