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:LNLSHGLD GHILQHV LW DV

S5HYHUVH HQJLQHHULQJ
LV WKH SURFHVV E\ ZKLFK DQ DI

HQJLQHHULQJ

UHYHDO LWV GHVLIJQV DUFKLWHFWXUH

DOVR FDOOHG EDFNZD

FRGH

REMHFW W LV VLPLODU WR VFLHQWLILF UHVHI
VFLHQWLILF UHVHDUFK LV FRQGXFWHG LQWR D

:KHZ WKDW ZDV TXLWH D PRXWKIXO ZDVQ W LWwW"
ZK\ WKLV WXWRULDO VHW H[LVWV DA\R ¥ DRNFHOBHDBM

How to Reverse Engineer

INSTRUCTIONS

The act of taking something you don’t
understand and trying to figure out how

it works is called “reverse engineering.”

| bhad lunch at the
Ranforest Cafe.

‘\/x\__,,
-1‘

It miglt help
if you tell me
about it,

| plan to,
and it won't,

Break the item down to its constituent
parts and examine them independently.

It was expensive, nedlar.re Was there
food served in a loud, angﬂnmg Yo
cluttered s:ﬁmg liked?

Halfway fhrough my meal | was menaced
by a mechanical baboon. It was the least
Javr'm.a part of the experience.

© 2012: Scott Meyer

by Scott
EYER

Look at your own assumptions about the
item in question. They may be leading
you away from the obvious answer.
| think the goal of
the Rainforest Cafe
is fo transport us
. from our modern
envirenment.

= The service did
“give me a sense
of what it would
ke like to forage
for my own food,

If you still can’t understand how the

item fulfills its purpose, maybe you're
mistaken as to what that purpose is.

The Rainforest Cafe is a family restaurant.
It's designed te be fun for kids. ,r"
o

= )
But it's o loud ’
in there, you
wouldn't be able
to hear your
kids en joying it.

Seo there's
something in it for
the parents as well!

basicinstructions.net

7KLV FRPSUHKHQVLYH VHW RI UHYHUVH HQJLQHH!
DV ELW $50 DQG ELW DUFKLWHFWXUHV I \RX
UHYHUVLQJ RU MXVW VRPHRQH ORRNLQJ WR UHY
SODFH $V D EHJLQQHU WKHVH WXWRULDOV ZLOC
EDVLFV RI UHYHUVH HQJLQHHULQJ D VNLOO WKD


https://twitter.com/mytechnotalent
https://github.com/mytechnotalent/Reverse-Engineering-Tutorial
https://twitter.com/mytechnotalent
https://github.com/mytechnotalent/Reverse-Engineering-Tutorial/blob/master/LICENSE

VHFEXULW\ VKRXOG SRVVHVV ,I \RX UH KHUH MXVYV
FRQYHQLHQWO\ XVH WKH VLGH EDU WR WDNH D O
VR IDU

<RX FDQ JHW WKH HQWLUH WXWRULDO VHW LQ 3')
YHUVLRQV ZLOO JHW XSGDWHG DXWRPDWLFDOO\

'RZQORDG KHUB2% @

*LWERRN FUDRIWHG, DILMWKWLRQ


file:///tmp/calibre_5.22.1_tmp_f0_wn4mk/x8n9_32z_pdf_out/reversing-for-everyone.pdf
file:///tmp/calibre_5.22.1_tmp_f0_wn4mk/x8n9_32z_pdf_out/reversing-for-everyone.mobi
https://twitter.com/0xInfection

7KH [ $UFKLWHFWXUH

/HW V GLYH LQ ULJKWDZD\



3DUW *RDOV

(VWVHQWLDO WR WKH GLVFXVVLRQ RI EDVLF UHYHL
PDOZDUH DQDO\VLYVY 0DOZDUH DQDO\VLV LV WKH .
LQIRUPDWLRQ QHFHVVDU\ WR UHVSRQG WR D QHWV

7KLV VKRUW WXWRULDO ZLOO EHJLQ ZLWK WKH E
HQJLQHHULQJ DQG JUDGXDWH WR DQ HQWU\ OHYt
/IDQJXDJH

7KH NH\V WR WKH NLQJGRP VR WR VSHDN DUH UR
UHVSHFWLYH VXVSHFWHG PDOZDUH ELQDU\ DQG K
XOWLPDWHO\ WR FRQWDLQ LW

8SRQ IXOO LGHQWLILFDWLRQ RI WKH ILOHV UHTXI
GHYHORS VLIQDWXUHVY WR GHWHFW PDOZDUH LQI
LW EH D KRPH EDVHG /$1 RU FRPSOH[ FRUSRUDWF
QHFHVVDU\ WR GHYHORS KRVW EDVHG DQG QHWZ

7R EHJLQ ZLWK WKH FRQFHSW RI D KRVW EDVHG \
WKHVH DUH XWLOL]J]HG WR ILQG PDOLFLRXV FRGH
VLIQDWXUHY DUH DOVR UHIHUUHG WR DV LQGLFD
HGLWHG E\ WKH LQIHFWHG FRGH ZKLFK FDQ PDNH
UHJLVWU\ 7KLV LV TXLWH LQ FRQWUDVW ZLWK D(
FROQFHQWUDWH RQ ZKDW WKH PDOZDUH DFWXDOO
PDOZDUH ZKLFK PDNHV WKHP PRUH HIITHFWLYH LQ
KDV EHHQ UHPRYHG IURP WKH PHGLD

,Q FROQWUDVW QHWZRUN VLIQDWXUHYVY DUH XVHG
QHWZRUN WUDIILF ,W LV LPSRUWDQW WR QRWH \
RIWHQ HIITHFWLYH LQ VXFK DQDO\VLV

8SRQ LGHQWLILFDWLRQ RI WKHVH DIRUHPHQWLRC(
ZKDW WKH PDOZDUH LV DFWXDOO\ GRLQJ

,Q RXU QH[W OHVVRQ ZH ZLOO GLVFXVV WHFKQLT



3DUW /HFKQLTXHYV

7KHUH DUH WZR EDVLF WHFKQLTXHV WKDW \RX FL
7KH ILUVW EHLQJ VWDWLF DQDO\WLY DQG WKH RW

6WDWLF DQDO\VLV XVHV VRIWZDUH WRROV WR HJI
DFWXDO GHFRPSLOHG LQVWUXFWLRQV LQ $VVHPE
DQDO\WLY KHUH DV ZH DUH JRLQJ WR IRFXV RQ DI
KRZHYHU LQ IXWXUH FRXUVHV ZH ZLOO

‘\QDPLF DQDO\VLV XVHV GLVDVVHPEOHUV DQG GH
ELQDULHV ZKLOH DFWXDOO\ UXQQLQJ WKHP 7KH
FDOOHG ,'$ ZKLFK LV D PXOWL SODWIRUP PXOWL
7TKHUH DUH RWKHU GLVDVVHPEOHU GHEXJJHU WRI
+RSSHU 'LVDVVHPEOHU 200\'EJ DQG PDQ\ PRUH

$ GLVDVVHPEOHU ZLOO FRQYHUW DQ H[HFXWDEO}
LOQWR $VVHPEO\ /DQJXDJH LQVWUXFWLRQV WKDW

5HYHUVH HQJLQHHULQJ LV PXFK PRUH WKDQ MXV\
VHULHV RXU FDSVWRQH WXWRULDO ZLOO XWLOL]
ZKHUH \RX ZLOO EH WDVNHG E\ WKH &(2 RI $%& %
HWKLFDOO\ KDFN KLV FRPSDQLHV VRIWZDUH WKD
VHQVLWLYH %LR &KHPLFDO ODE LQ RUGHU WR WH
UHDO WKUHDWYVY 7KH SURMHFW ZLOO EH YHU\ ED\
SRZHU RI $VVHPEO\ /DQJXDJH DQG KRZ RQH FDQ >
XOWLPDWHO\ SURYLGH VROXWLRQV RQ KRZ WR Et

,Q RXU QH[W OHVVRQ ZH ZLOO GLVFXVV YDULRXYV



3DUW 7\SHV 21 ODOZDUH

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

ODOZDUH IDOOV LQWR VHYHUDO FDWHJRULHV RI 2

$ EDFNGRRU LV PDOLFLRXV FRGH WKDW HPEHGV L
DWWDFNHU DFFHVV ZLWK YHU\ OLWWOH RU VRPH\
FRPPDQGY RQ DQ\ UHVSHFWLYH ORFDO FRPSXWHI

$ ERWQHW DOORZV DQ DWWDFNHU DFFHVV WR D \
IURP RQH UHPRWH DWWDFNHU EXW IURP D FRPPD
FRQWURO DQ XQOLPLWHG DPRXQW RI FRPSXWHUYV

$ GRZQORDGHU LV QRWKLQJ PRUH WKDQ PDOLFLR
ZKLFK LV WR LQVWDOO RWKHU PDOLFLRXV VRIWZ
ZKHQ D KDFNHU JDLQV DFFHVV WR D VA\VWHP LQLV
DGGLWLRQDO VRIWZDUH WR FRQWURO WKH V\VWEF

‘HILQG LQIRUPDWLRQ DFFHVV PDOZDUH ZKLFK JD
DQG VHQGYVY LW GLUHFWO\ WR D KRVW VXFK DV D |
XVXDOO\ XVHG WR REWDLQ DFFHVV WR YDULRXYV |
VHQVLWLYH

7KHUH DUH PDOLFLRXV SURJUDPV WKDW ODXQFK
QRQ VWDQGDUG RSWLRQV WR JHW LQFUHDVHG DF
WHFKQLTXH ZKHQ SHQHWUDWLQJ D V\VWHP

2QH RI WKH PRVW GDQJHURXV IRUPV RI PDOZDUH
HILVWHQFH RI LWVHOI DQG DGGLWLRQDO PDOZDU
KDUG WR ORFDWH $ URRWNLW FDQ PDQLSXODWH
VFDQ VR WKDW D XVHU PD\ QHYHU NQRZ WKDW Wt
RWKHU UHPRWH FRPSXWHU

6FDUHZDUH LV XVHG WR WULFN D XVHU LQWR SXL
SURWHFW D XVHU ZKHQ WKHUH LV QR UHDO WKUH
SD\V WR KDYH WKH WULFNHG VRIWZDUH UHPRYHG
UHVLGHQW DQG ODWHU HPHUJH LQ DQ DOWHUHG

7TKHUH DUH DOVR YDULRXV NLQGV RI PDOZDUH WK
ZKLFK JHQHUDWHY LQFRPH IRU WKH DWWDFNHU E
WR RWKHU XVHUV

7KH ILQDO IRUP RI PDOZDUH LV WKDW RI D WUDGI
DQG JRHV DIWHU RWKHU FRPSXWHUV

7KLV LV WKH HQG WKH URDG IRU QRZ UHJDUGLQJ
ILUVW QHHG WR JR EDFN WR WKH EHJLQQLQJ DQG
LW V EDVH OHYHO


https://github.com/mytechnotalent/Reverse-Engineering-Tutorial

,Q RXU QH[W OHVVRQ ZH ZLOO EHJLQ RXU ORQJ M
RUGHU WR WUXO\ XQGHUVWDQG WKH YHU\ EDVLF\
QHHG WR RYHU WKH QH[W VHYHUDO PRQWKYV WDN
ZD\ XS



3DUW [ $VVHPEO\ ,QWUF

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/IDGLHY DQG *HQWOHPHQ ER\V DQG JLUOV FKLOC
HPEDUN RQ D MRXUQH\ WKDW ZLOO FKDQJH \RXU

7KHUH LV YDVW PDWHULDO WR FRYHU WR JHW D J
/IDQJXDJH DQG ZK\ LW LV LPSRUWDQW WR XQGHUYV

7KH ILUVW TXHVWLRQ ZH PXVW DQVZHU LV ZKDW
WKH DQVZHU LV D IDPLO\ RI EDFNZDUG FRPSDWLE
SURYLGH FRPSDWLELOLW\ EDFN WR WKH ,QWHO
$VVHPEO\ /IDQJXDJHV DUH XVHG WR SURGXFH REM
VHULHV RI SURFHVVRUV W XVHV PQHPRQLFV WR
&38 FDQ H[HFXWH

$VVHPEO\ /DQJXDJH IRU WKH [ PLFURSURFHVVRL
RSHUDWLQJ V\VWHPV :H ZLOO IRFXV RQ /LQX[ $V°
VIQWD[ LQ DGGLWLRQ WR OHDUQLQJ KRZ WR SUR.
WKH VRXUFH FRGH DQ DQDO\]H WKH UHVSHFWLYH

[ $VVHPEO\ /IDQJXDJH KDV WZR FKRLFHV RI VIQW
GRPLQDQW LQ WKH 8QL[ ZRUOG VLQFH WKH 26 ZD
FRQWUDVW WKH ,QWHO V\QWD[ ZDV RULJLQDOO\
SODWIRUP DQG ZDV GRPLQDQW LQ WKH 06 '26 DQ

YRU RXU SXUSRVHV ZKHQ ZH DUH XOWLPDWHO\ G
ZKHWKHU LW EH LQ D /LQX[ RU :LQGRZV HQYLURQ
ODUJH PHDVXUH 7KLV LV HVVHQWLDO ZKHWKHU z
3( IRUPDW RU D /LQX[ ELQDU\ LQ (/) IRUPDW ORU

7KH PDLQ GLIIHUHQFHV EHWZHHQ WKH WZR LV LQ
EHIRUH WKH GHVWLQDWLRQ DQG LQ WKH ,QWHO V
VRXUFH :H ZLOO GLVFXVV WKLV LQ PRUH GHWDLC

%HIRUH \RX UXQ IRU WKH GRRU DQG UHJUHW HPE
VRPH EDVLF FRQWH[W KHOSV WR ZKLFK ZH ZLOO
WKHVH WRSLFV PD\ EH FRQIXVLQJ DW WKLV SRLQ
GHYHORS WKHP LQ WLPH

‘H ZLOO IRFXV RQ /LQX[ $VVHPEO\ EHFDXVH /LQX]
DQG LV FDSDEOH Rl UXQQLQJ GHYLFHV VXFK DV D
FRPSOH[ FRPPHUFLDO VHUYHU

/ILQX[ LV DOVR RSHQ VRXUFH DQG WKHUH DUH PD(
LQ RXU GHPRQVWUDWLRQV ZKLFK FDQ EH IUHHO\
RSHUDWLQJ VA\VWHP LV RZQHG DQG FRQWUROOHG
XSGDWHV VHFEXULW\ SDWFKHV DQG VHUYLFH SDW
/ILQX[ KDV PLOOLRQV RI SURIHVVLRQDOV SURYLGL


https://github.com/mytechnotalent/Reverse-Engineering-Tutorial

‘H ZLOO DOVR IRFXV RQ D ELW DUFKLWHFWXUH
ZULWWHQ IRU VXFK LQ RUGHU WR LQIHFW DV PDQ
DSSOLFDWLRQV PDOZDUH ZLOO ZRUN RQ ELW V'
EDVLFV RI WKH ELW ZRUOG

,Q RXU QH[W OHVVRQ ZH GLVFXVV WKH ELQDU\ QX
\RX DUH JRLQJ WR QHHG LW



3DUW %LEDU\ 1XPEHU 6\\

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

%LQDU\ QXPEHUVY DUH ZKDW GHILQH WKH FRUH RI
HLWKHU RQ RU RIl $ ELW KDV HLWKHU HOHFWULF
ZLOO GLYH LQWR WKLV GHHSHU LQ IXWXUH WXWR

3X]]JOHG DQG FRQIXVHG ZKHUH GR ZH JR IURP KH

+DYH QR IHDU 7KH ELQDU\ QXPEHU VA\VWHP LV KH
LQ ELQDU\ HDFK FROXPQ KDV D YDOXH WZR WLPFE
RQO\ WZR GLJLWV LQ WKH EDVH ZKLFK KDSSHQ W

,Q GHFLPDO EDVH VD\ ZH KDYH WKH QXPEHU
WKHUHIRUH WKH LV WKH QXPEHU WLPHV DQC

%LQDU\ ZRUNV LQ D VLPLODU IDVKLRQ KRZHYHU 2z
VDPH QXPEHU LQ ELQDU\ LV 7R LOOXVWUDWH

1 1 1 1
Bs 4s 25 1s

(Bx1)+ (4 x1) +(2x1)+(1x1)
8 - 4 + 2 - 1 = 15

%LQDU\ QXPEHUV DUH LPSRUWDQW EHFDXVH XVLC(
VLPSOLILHV WKH GHVLJQ RI FRPSXWHUV DQG UHO
GHILQLWLRQ RI WKH ELQDU\ QXPEHU V\VWHP LV D
WZR GLJLWYV DV ZH PHQWLRQHG DERYH WR UHSU
FRPSXWHU DUFKLWHFWXUH UDWKHU WKDQ XVLQJ
VXFK

,Q RXU QH[W OHVVRQ ZH GLVFXVV WKH KH[DGHFLI
HI[FLWLQJ IURP KHUH


https://github.com/mytechnotalent/Reverse-Engineering-Tutorial

3DUW +H[DGHFLPDO 1XPE

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

1RZ WKDW ZH DUH ELQDU\ PDVWHUV LW V WLPH V
QXPEHULQJ V\VWHPV

‘H OHDUQHG LQ ELQDU\ WKDW HDFK QXPEHU UHSL
JHW D E\WH $ E\WH FDQ EH IXUWKHU VXEGLYLGH:"
FRPELQDWLRQ RI ELWV LV D QLEEOH 6LQFH EL

D EDVH QXPEHU VA\VWHP LV HDVLHU WR ZRU?
EDVH ZH VWDUW ZLWK DQG WKHUHIRUH L

7KLV H[FLWLQJ QXPEHU V\VWHP LV FDOOHG KH[DC
QXPEHU VA\VWHP LV WKDW LQ [ $VVHPEO\ LW LV I
QXPEHU UHSUHVHQWDWLRQV LQ KH[DGHFLPDO WK

+H[DGHFLPDO LV VLPLODU WR HYHU\ RWKHU QXPE
HDFK FROXPQ KDV D YDOXH RI WLPHV WKH YDO:
SDUW DERXW KH[DGHFLPDO LV WKDW QRW RQO\ G
KDYH $ % & ' (DQG ) DQG WKHUHIRUH GLIIHU

/HWV ORRN DW D VLPSOH WDEOH WR VHH KRZ KH][

Decimal Hexadecimal

Lne]

W00 = W e R e @

T MDD O I W o0 = w2

2N , VHH WKH VPRNH FRPLQJ RXW RI \RXU HDUV E
GHDOW ZLWK LQ WKH SRZHU RI /HW V WDNH WK

[ A
[ A

SHPHPEHU WR WKH SRZHU LV DQG WR WKH
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*UDE \RXU FRIIHH KHUH FRPHV WKH IXQ VWXII

/' ZH XQGHUVWDQG WKDW GHFLPDO LV D EDVH (
VLPSOH IRUPXOD ZKHUH E UHSUHVHQWYVY WKH EDYV

E A E A
A A
,Q ELQDU\ GHFLPDO LV ELQDU\ DV IROOF
[ A

[ A

GHFLPDO

,Q KH[DGHFLPDO HYHU\WKLQJ LV GHDOW ZLWK LC(
GHFLPDO LV $ LQ KH[DGHFLPDO

A
A
GHFLPDO ! $ KH[DGHFLPDO

7KLV LV WKH VDPH DV VD\LQJ

GHFLPDO ! $ KH[DGHFLPDO

.HHS LQ PLQG GHFLPDO LV HTXDO WR $ KH[DGH
KH[DGHFLPDO ,Q RXU IRUPXOD DERYH ZKHQ ZH G
WR FRQYHUW WKHP WR WKHLU GHFLPDO HTXLYDO

/HWV WDNH DQRWKHU H[DPSOH RI ) KH[DGHFLPDC
[ A
[ A
GHFLPDO ! ) KH[DGHFLPDO

/HWV ORRN DW D ELQDU\ WR KH[DGHFLPDO WDEO}



Binary Hexadecimal
eoee
eeel
egla
ee11
el1ea
e1e1
elle
e111
1868
lge1
1818
1911
1168
1181
1118
1111

=

T MmO 0B W0 = O ok

W LV LPSRUWDQW WR XQGHUVWDQG WKDW HYHU\
FDOOHG D QLEEOH 7KLV ZLOO EHFRPH FULWLFDO
SURJUDPV LQWR $VVHPEO\

/[HWV ORRN DW WKLV DQRWKHU zZD\ /HWV ZRUN ZL
DQG FRQYHUW WKHP WR GHFLPDO

Hexadecimal Decimal

34 (3 x16) + (10 x 1) = 58
F1 (15 x 16) + ( 1 x 1) = 241
4AB (4 x 256) + (18 x 16) + (11 x 1) = 1,195
FICD (15 x 4896) + ( 1 x 256) + (12 x 16) + (13 x 1) = 61,901

7R UH HPSKDVL]H ) & DV D VLPSOH FRQYHUVLRQ

[

$GGLWLRQ LQ KH[DGHFLPDO ZRUNV DV IROORZV
KH[DGHFLPDO ZLOO KDYH D K QH[W WR WKH QXP



A+D=18 + 13
= 23
=16 + 7
= 17h

1+B+A=14+11+ 18
= 22
=16 + &
= 16h

1+8+9=1+8+9
= 1@
= Ah

F+E=15+ 14
29
16 + 13
1Dh

$QRWKHU H[DPSOH LV DV VXFK

Add

9 +4=13

= Dh

8 +2=10
= Ah

C+3 =12+ 3

= 15
= Fh

$ ILQDO DGG H[DPSOH LV DV VXFK



Add

=13 [1 represemts 1 group of 16 with 3 left over.]
5
A+ = E

‘H ZLOO QRZ IRFXV RQ VXEWUDFWLRQ

=
+
=
+
Boem
1]

Subtract
7 13
A8 3h
+ 43Bh
648h
3 - B = undefined [B represents 11 in decimal.]
[We can't sub 3 from 11.]
[We borrow 1 from 8 and make it a 7.]
[3 means we have 1 complete group of 16.]
[When added to 3 extra equals hg.]
[19 - B or 19 - 11 = 8]
7-3=4
A-4=6

<RX DUH SUREDEO\ DVNLQJ \RXUVHOI ZK\ LV WKLV
RYHU VR PDQ\ GLITHUHQW ZD\V RI OHDUQLQJ WKL’
OLWWOH GLITHUHQW IURP WKH QH[W , ZDQWHG W
KH[DGHFLPDO FRPSDUHG WR GHFLPDO DQG ELQDL
SLFWXUH

W LV IXQGDPHQWDO WKDW \RX XQGHUVWDQG ZKCL
DO\ IXUWKHU ,I \RX KDYH DQ\ TXHVWLRQV SOHD\
WKDQ KDSS\ WR KHOS

,Q RXU QH[W OHVVRQ ZH GLVFXVV VZLWFKHV WUI



3DUW 7UDQVLVWRUV $QG

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

,Q RXU ODVW OHVVRQ ZH WRRN D YHU\ GHHS GLY
, DP JRLQJ WR NHHS WKLV ZHHNV OHVVRQ VKRUW
OHVVRQ , FDQ QRW HPSKDVL]H KRZ LPSRUWDQW
QXPEHU FRQYHUVLRQV LQ DGGLWLRQ WR WKH DEI

,Q WKH UHDO ZRUOG ZH KDYH FDOFXODWRUV LQ
RSHUDWLQJ VI\IVWHP LQ WKH UHDO ZRUOG SURIH\
GHEXJJHUV OLNH ,'$ 3UR DQG RWKHUYV

7KH TXHVWLRQ LV ZK\ DP , QRW MXPSLQJ ULJKW
HQJLQHHUV GR" 7KH DQVZHU LV VLPSOH RQH PXV
XQGHUVWDQGLQJ RI WKH PDFKLQH LQ RUGHU WR
ZRUOG ZLWKRXW IXO0\ XQGHUVWDQGLQJ LW ILUV

, IRFXV RQ RQ /LQX[ DQG FRQVROH EDVHG SURJUI
VHUYHUV XWLOL]JH /LQX[ DQG WKHUHIRUH LV WKH
8QGHUVWDQGLQJ /LQX[ $VVHPEO\ DOORZV \RX WR
SRUWDEOH H[HFXWDEOH IRUPDW RI :LQGRZV $VVEtH

$vV , VWHS RIl WKH VRDS ER[ OHWV JHW EDFN WR

KHQ ZH DVN RXUVHOYHV ZKDW LV D FRPSXWHU R
EDVLF DV RQH FDQ JHW

(OHFWURQLF FRPSXWHUV DUH VLPSO\ PDGH RXW |
PLFURVFRSLF FU\VWDOV RI VLOLFRQ WKDW XVH H
VZLWFKHV ORGHUQ FRPSXWHUV KDYH ZKDW DUH

/HW V XVH DQ H[DPSOH RI SLQV :KHQ DQ HOHFW
FXUUHQW WKHQ IORZV EHWZHHQ SLQV DQG  :KI
ILUVW SLQ FXUUHQW VWRSV IORZLQJ EHWZHHQ S

‘KHQ ZH ]JRRP RXW D ELW ZH VHH WKDW WKHUH DL
WDNHQ WRJHWKHU ZLWK WKH WUDQVLVWRU VZLW
PHPRU\ FHOO NHHSV D PLQLPXP FXUUHQW IORZ W
RQ LWV LQSXW SLQ DQG D VLPLODU YROWDJH RQ
UHPDLQ RQ LWV RXWSXW SLQ 7KH RXWSXW YROW
YROWDJH LV UHPRYHG IURP WKH LQSXW SLQ LQ F

KV LV WKLV LPSRUWDQW \RX DVN 9HU\ VLPSO\ W
ELQDU\ DQG WKH DEVHQFH RI YROWDJH LQGLFD\
FHOO KROGV RQH ELQDU\ GLJLW RU ELW ZKLFK LV

,Q RXU QH[W OHVVRQ ZH ZLOO GLVFXVV E\WHV DC
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3DUW %\WHV :RUGV 'RX
HWF

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

OHPRU\ LV PHDVXUHG LQ E\WHV $ E\WH LV ELWYV
WZR ZRUGYV DUH FDOOHG D GRXEOH ZRUG ZKLFK L
LV HLIKW E\WHYV ELW

$ E\WWH LV ELWV DQG LV A SRZHU ZKLFK LV
ELWV LQ VL]H LV RQH RI YDOXHV VWDUWLQJ DV

(YHU\ E\WH Rl PHPRU\ LQ D FRPSXWHU KDV LWV R
GLVDVVHPEOHG LQVWUXFWLRQV IRU D VLPSOH KH
EUHDNSRLQW RQ WKH PDLQ IXQFWLRQ :H ZLOO X

Starting program: /home/noroot/Desktop/Code/Examplel/Examplel

Breakpoint 1, main () at Exampleil.c:4

4 printf("hello world");

(gdb) disas main

Dump of assembler code for function main:
0x0804840b <+0=: lea ecx,[esp+0x4]
0x0804840F <+4=: and esp,0xfffffffo
0x08048412 <+7=: push DWORD PTR [ecx-0x4]
0x08048415 <+10=: push ebp
0x08048416 <+11=: mov ebp,esp
0x08048418 <+13=: push ecx
0x08048419 <+14>: sub esp,0x4
0x0804841c <+17=>: sub esp,0xc
0x0804841F <+20>: push 0x80484cO
0x08048424 <+25>: call 0x80482e0 <printf@plt>
0x08048429 <+30>: add esp,0x10
0x0804842c <+33=: mov eax,oxo
Ox08048431 <+38>: mov ecx,DWORD PTR [ebp-08x4]
0x08048434 <+41>: leave
Ox08048435 <+42>: lea esp,[ecx-0x4]
0x08048438 <+45=: ret

End of assembler dump.

(gdb) Il

'RQ W ZRUU\ LI WKLV GRHV QRW PDNH VHQVH \HW

WR JLYH \RX D VQHDN SHHN LQWR RXU ILUVW SUR
OHDUQLQJ DERXW PHPRU\ LQ D FRPSXWHU

%HORZ LV DQ H[DPLQDWLRQ RI WKH (63 UHJLVWH!
XQGHUVWDQG ZKDW D UHJLVWHU LV RU ZKDW (63
PHPRU\ ORFDWLRQ ORRNV OLNH

(gdb) x/1xw Sesp
axffffdede: exf7fac3dc

‘H VHH WKH PHPRU\ ORFDWLRQ RI [IINIG ZKLFK
DOVR VHH WKH YDOXH LQVLGH WKH (63 UHJLVWHL
KH[DGHFLPDO
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,W LV LPSRUWDQW WR XQGHUVWDQG WKDW [IIIIG
OHDUQHG LQ 3DUW  +H[DGHFLPDO 1XPEHU 6\VWF
ORQJ RWKHUZLVH FDOOHG D QLEEOH ,Q [IIIIG
WKLV H[DPSOH KH[DGHFLPDO LV ELWV ORQJ
VHH WKDW LV D E\WH LQ OHQJWK RU ELWV ORQJ
D ZRUG LQ OHQJWK )LQDOO\ II1IG LV D GRXEOF
ELWV ORQJ 7KH [ DW WKH EHJLQQLQJ RI WKH DG
KH[DGHFLPDO YDOXH

$ FRPSXWHU SURJUDP LV QRWKLQJ PRUH WKDQ PI
$ ELW &38 IHWFKHV D GRXEOH ZRUG IURP D PHF
E\WHV LQ D URZ ZKLFK LV UHDG IURP PHPRU\ DQG
ILQLVKHV H[HEXWLQJ WKH &38 IHWFKHV WKH QH]
WKH LQVWUXFWLRQ SRLQWHU

7KRVH RI \RX QHZ WR DVVHPEO\ KDYH QRZ KDG \R
GLVFRXUDJHG RU IUXVWUDWHG LI \RX GR QRW NQ
RXU WLPH DQG JR WKURXJK GR]JHQV RI H[DPSOHYV
OHVVRQV :KDW LV LPSRUWDQW LV WKDW \RX WD/
OHVVRQ LV GLVFXVVLQJ 30OHDVH DOZD\V IHHO IU
TXHVWLRQV

,Q RXU QH[W WXWRULDO ZH ZLOO GLVFXVV WKH E



3DUW [ %DVLF $UFKLWH

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

$ FRPSXWHU DSSOLFDWLRQ LV VLPSO\ D WDEOH R
WR ZKLFK WKH ELQDU\ QXPEHUV ZKLFK PDNH XS V
ZD\ WKH &38 GHDOV ZLWK WKHP

7KH EDVLF DUFKLWHFWXUH LV PDGH XS RI D &38
LOSXW RXWSXW GHYLFHV ZKLFK DUH DOO FRQQHF

|/O Devices

7KH &38 FRQVLVWYV RI SDUWV ZKLFK DUH

&RQWURO 8QLW S5HWULHYHV DQG GHFRGHV LQV
VWRULQJ DQG UHWULHYLQJ WKHP WR DQG IURP P

([HEXWLRQ 8QLW :KHUH WKH H[HFXWLRQ RI IHW
RFFXUV

5HJLVWHUV ,QWHUQDO &38 PHPRU\ ORFDWLRQ\

)ODJV ,QGLFDWH HYHQWYV ZKHQ H[HFXWLRQ RF
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Execution Jemad Registers

Control
Unit

Unit

el Flags

‘H ZLOO GLVFXVV ELW [ VR WKHUHIRUH D EL
E\WHV RU ELWV LQ OHQJWK IURP D VSHFLILF D
PHPRU\ DQG ORDGHG LQWR WKH &38 $W WKLV SR
SDWWHUQ RI ELWV ZLWKLQ WKH GRXEOH ZRUG DC
IHWFKHG PDFKLQH LQVWUXFWLRQ GLUHFWV LW W

8SRQ FRPSOHWLRQ RI H[HFXWLQJ DQ LQVWUXFWL
IHWFKHV WKH QH[W PDFKLQH LQVWUXFWLRQ LQ V
ZH ZLOO GLVFXVV UHJLVWHUV LQ D IXWXUH WXWF
WKDW FRQWDLQV WKH DGGUHVV RI WKH QH[W LQ\
WKHQ H[HFXWHG

‘H FDQ LPPHGLDWHO\ VHH WKDW LI ZH FRQWUROO
SURJUDP WR GR WKLQJV LW ZDV 127 LQWHQGHG V
ZKLFK PDOZDUH RSHUDWHYV

7KH HQWLUH IHWFK DQG H[HFXWH SURFHVV LV WL
RVFLOODWRU WKDW HPLWV VTXDUH ZDYH SXOVHYV

,Q RXU QH[W WXWRULDO ZH ZLOO GLYH GHHSHU L
GLVFEXVVLRQ RI WKH *HQHUDO SXUSRVH 5HJLVWHI



3DUW *HQHUDO SXUSRVE

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH JHQHUDO SXUSRVH UHJLVWHUY DUH XVHG WR
SURFHVVHG RQ WKH SURFHVVRU 7KH UHJLVWHUYV
DQG FRQWLQXH WR GR VR :H ZLOO IRFXV RQ EL

(DFK QHZ YHUVLRQ RI JHQHUDO SXUSRVH UHJLVW
FRPSDWLEOH ZLWK SUHYLRXV SURFHVVRUV 7KLV
RQ WKH FKLSV ZLOO VWLOO IXQFWLRQ RQ WR(

*HQHUDO SXUSRVH UHJLVWHUV FDQ EH XVHG WR |
KDYH DFTXLUHG VSHFLILF XVH ZKLFK DUH XVHG L
JHQHUDO SXUSRVH UHJLVWHUV LQ DQ ,$ DUFKL"®

($; ODLQ UHJLVWHU XVHG LQ DULWKPHWLF FDOF>
LW KROGV UHVXOWY RI DULWKPHWLF RSHUDWLRQ

(%; 7KH %DVH 5HJLVWHU 3RLQWHU WR GDWD LQ
EDVH DGGUHVV RI WKH SURJUDP

(&; 7KH &RXQWHU UHJLVWHU LV RIWHQ XVHG WR
Rl WLPHVY D SURFHVYVY LV WR EH UHSHDWHG 8VHG

(;y $ JHQHUDO SXUSRVH UHJLVWHU $GGLWLRQD(
ZLOO H[WHQG ($; WR ELWYV

(6, 6RXUFH ,QGH[ UHJLVWHU 3RLQWHU WR GDWD
UHJLVWHU 8VHG DV DQ RIIVHW DGGUHVV LQ VWU
DGGUHVV IURP ZKHUH WR UHDG GDWD

('y '"HVWLQDWLRQ ,QGH[ UHJLVWHU 3RLQWHU WR
SRLQWHG WR E\ WKH (6 UHJLVWHU 8VHG DV DQ R
RSHUDWLRQV ,W KROGV WKH LPSOLHG ZULWH DG

(%3 %DVH 3RLQWHU 3RLQWHU WR GDWD RQ WKH '
WKH ERWWRP RI WKH FXUUHQW VWDFN IUDPH W

(63 6WDFN 3RLQWHU LQ WKH 66 VHIPHQW W Sk
IUDPH ,W LV XVHG WR UHIHUHQFH ORFDO YDULDE

.HHS LQ PLQG HDFK RI WKH DERYH UHJLVWHUV DL
(DFK Rl WKH ORZHU E\WHV RI WKH ($; (%; (&; T
UHIHUHQFHG E\ $; DQG WKHQ VXEGLYLGHG E\ WKF
E\WHV DQG $/ %/ &/ DQG '/ IRU WKH ORZ E\WHV Z

,Q DGGLWLRQ WKH (6, (', (%3 DQG (63 FDQ EH U]
HTXLYDOHQW ZKLFK LV 6, ', %3 63

7KLV FDQ EH D ELW FRQIXVLQJ WR VRPHRQH ZKR
HQJLQHHULQJ KRZHYHU OHW PH LOOXVWUDWH LQ


https://github.com/mytechnotalent/Reverse-Engineering-Tutorial

AH AL

31 15 7 0

EAX

AX
($; ZRXOG KDYH $; DV LWV ELW VHIPHQW DQG W
LOQWR $/ IRU WKH ORZ ELWV DQG $+ IRU WKH KLJ
(&;, DQG ('; DV ZHOO (%; ZRXOG KDYH %; DV LWV
FDQ IXUWKHU VXEGLYLGH %; LQWR %/ IRU WKH OF
ZRXOG KDYH &; DV LWV ELW VHIPHQW DQG WKH
&/ IRU WKH ORZ ELWV DQG &+ IRU WKH KLJK EL
VHIPHQW DQG WKHQ \RX FDQ IXUWKHU VXEGLYLG
IRU WKH KLJK ELWYV

(6, (', (%3 DQG (63 FDQ EH EURNHQ GRZQ LQWR L

ESI

(6, ZRXOG KDYH 6, DV LWV ELW VHIPHQW (', ZR

(%3 ZRXOG KDYH %3 DV LWV  ELW VHJPHQW DQG
VHIPHQW

,Q RXU QH[W WXWRULDO ZH ZLOO FRQWLQXH RXU
WKH 6HJPHQW 5HJLVWHUV



3DUW 6HIPHQW 5HJLVWEF

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH VHIPHQW UHJLVWHUY DUH XVHG VSHFLILFDO!
7KHUH DUH WKUHH GLITHUHQW PHWKRGV RI DFFH\
IRFXV RQ WKH IODW PHPRU\ PRGHO ZKLFK LV UHO

7KHUH DUH VL[ VHIPHQW UHJLVWHUV ZKLFK DUH I

&6 &RGH VHIJPHQW UHJLVWHU VWRUHV WKH EDVH
VHFWLRQ ZKLFK LV XVHG IRU GDWD DFFHVV

'6 'DWD VHIJPHQW UHJLVWHU VWRUHV WKH GHIDX
ZKLFK LV XVHG IRU GDWD DFFHVV

(6 ([WUD VHIPHQW UHJLVWHU ZKLFK LV XVHG GXlI

66 6WDFN VHIJPHQW UHJLVWHU VWRUHVY WKH EDVt
XVHG ZKHQ LPSOLFLWO\ XVLQJ WKH VWDFN SRLQV
SRLQWHU

)6 ([WUD VHIPHQW UHJLVWHU
*6 ([WUD VHIJPHQW UHJLVWHU

(DFK VHIJPHQW UHJLVWHU LV ELWV DQG FRQWDI
PHPRU\ VSHFLILF VHJPHQW 7KH &6 UHJLVWHU FR
VHIJPHQW LQ PHPRU\ 7KH FRGH VHJPHQW LV ZKHL
LQ PHPRU\ 7KH SURFHVVRU UHWULHYHV LQVWUXE
&6 UHJLVWHU YDOXH DQG DQ RIIVHW YDOXH FRQW
UHJLVWHU .HHS LQ PLQG QR SURJUDP FDQ H[SOL
7KH SURFHVVRU DVVLJQV LWV YDOXHV DV WKH SL

7KH '6 (6 )6 DQG *6 VHIJPHQW UHJLVWHUYV DUH D¢
(DFK Rl WKH IRXU VHSDUDWH GDWD VHIJPHQWYV KF
HOHPHQWYV WR HQVXUH WKDW WKH\ GR QR RYHUO
UHJLVWHUV ZLWK WKH DSSURSULDWH SRLQWHU Y
LQGLYLGXDO PHPRU\ ORFDWLRQV XVLQJ DQ RIIVH

7KH VWDFN VHIPHQW UHJLVWHU 66 LV XVHG WR
FRQWDLQVY GDWD YDOXHV SDVVHG WR IXQFWLRQV

6HJPHQW UHJLVWHUYV DUH FRQVLGHUHG SDUW RI
UHDG QRU EH FKDQJHG GLUHFWO\ LQ DOPRVW DO
PRGH IODW PRGHO [ DUFKLWHFWXUH ZKLFK LV
UHFHLYHV D *% DGGUHVV VSDFH WR ZKLFK DQ\
DGGUHVYVY DQ\ RI WKH IRXU ELOOLRQ PHPRU\ ORFEL
GHILQHG E\ WKH RSHUDWLQJ V\VWHP 3K\VLFDO P
KRZHYHU D ELW UHJLVWHU FDQ RQO\ H[SUHVYV
\RX KDYH PRUH WKDQ *% RI PHPRU\ LQ \RXU FRPE
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*% UHJLRQ ZLWKLQ PHPRU\ DQG \RXU SURJUDPV
WDVN LV FRPSOHWHG E\ WKH VHIPHQW UHJLVWHL
WKLV

,Q RXU QH[W WXWRULDO ZH ZLOO FRQWLQXH RXU
WKH ,QVWUXFWLRQ 3RLQWHU 5HJLVWHU



3DUW , QVWUXFWLRQ 3RL

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH LQOVWUXFWLRQ SRLQWHU UHJLVWHU FDOOHG
UHJLVWHU \RX ZLOO GHDO ZLWK LQ DQ\ UHYHUVH
QH[W LQVWUXFWLRQ FRGH WR H[HFXWH (,3 SRLQ’
\RX ZHUH WR DOWHU WKDW SRLQWHU WR MXPS WI
FRPSOHWH FRQWURO RYHU WKDW SURJUDP

/IHWV MXPS DKHDG DQG GLYH LQWR VRPH FRGH +
ZRUOG DSSOLFDWLRQ LQ & WKDW ZH ZLOO JR LQV
VHULHV )RU RXU SXUSRVHV WRGD\ ZH ZLOO VHH
ODQJXDJH DQG SDUWLFXODUO\ WKDW RI WKH (,3 |
FRPSOHWHO\ KDFN SURJUDP FRQWURO

finclude <stdio.h>
#include <stdlib.h>

unreachableFunction( )
printf("I'm hacked! I am a hidden function!\n");
exit(0);

main( 3 {
printf("Hello World!\n");

0;

'RQ W ZRUU\ LI \RX GR QRW XQGHUVWDQG ZKDW L
QRWH RI KHUH LV WKH IDFW ZH KDYH D IXQFWLRQ
QHYHU FDOOHG E\ WKH PDLQ IXQFWLRQ $V \RX ZI
UHJLVWHU ZH FDQ KDFN WKLV SURJUDP WR H[HFX

noroot@noroot-vVirtualBox: op$ gcc -m32 -ggdb -o eipExample eipExample.c
noroot@noroot-VirtualBox: esktop$ nano eipExample.c
noroot@noroot-VirtualBox:~/De op$ gcc -m32 -ggdb -o eipExample eipExample.c

noroot@noroot-VirtualBox: op$ ./[eipExample
Hello World!

‘H KDYH VLPSO\ FRPSLOHG WKH FRGH WR ZRUN ZL
LW $V \RX FDQ VHH W K HXUGIUIHD BHRD E DO GN\UIRYW KREQ
XQUHDFKDEOH XQGHU QRUPDO FRQGLWLRQV DV \I
ZKHQ H[HFXWHG
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(gdb) set disassembly-flavor intel

{(gdb) b main

Breakpoint 1 at 0x804846c: file eipExample.c, line 18.
(gdb) r

Starting program: fhome/noroot/Desktop/eipExample

Breakpoint 1, main () at eipExample.c:16@

10 printf("Hello World!\n");

(gdb) disas

Dump of assembler code for function main:
0x0804845b <+0=: lea ecx,[esp+Ox4]
Ox0804845T <+4>: and esp,0xfffffffo
0x08048462 <+7>: push DWORD PTR [ecx-0x4]
Ox08048465 <+10=: push ebp
Ox08048466 <+11=: mowv ebp,esp
Ox08048468 <+13=>: push ecx
Ox08048469 <+14=>: sub esp,0x4
Ox0804846Cc <+17=: sub esp,0xc
Ox0804846T <+20=: push @x8048535
0x08048474 <+25>: call 0x8048300 <puts@plt>
0x08048479 <+30=>: add esp,0x10
0x0804847c <+33=: mov eax,oxo
Ox08048481 <+38=>: mowv ecx,DWORD PTR [ebp-8x4]
Ax08048484 <+41=: leave
Ox08048485 <+42=>: lea esp,[ecx-0x4]
0x08048488 <+45>: ret

End of assembler dump.

‘H KDYH GLVDVVHPEOHG WKH SURJUDP XVLQJ WK}

EUHDNSRLQW RQ WKH PDLQ IXQFWLRQ DQG UDQ W
SRLQWLQJ WR ZKHQ ZH VWHS WR WKH QH[W LQVW
+HOOR :RUOG ZLOO SULQW WR WKH FRQVROH DC(

I/ ZH UXQ WKH SURJUDP DJDLQ DQG GR DQ H[DPLC
ZLOO VHH

, main () at eipExample.c:10
printf("Hello World!\n");

(gdb) x/1xb Seip

Ox804846Cc <=main+17=>: Ox83

(adb) x/1xw Seip

OxB804846Cc <main+17>: Ox680cec83

‘H FDQ VHH (,3 LV SRLQWLQJ WR PDLQ RU WKH I

/HWV H[DPDQH/IWBEKHKDEOHDQQG WHRQEZKHUH LW VWD
ZULWH GRZQ WKDW DGGUHVYV



(gdb) disas unreachableFunction
Dump of assembler code for function unreachableFunction:
Ox0804843b <+0>: push ebp
Ox0804843c <+1>: mov ebp,esp
0x0804843e <+3>: sub esp,0x8
0x08048441 <+6>: sub esp,0xc

0x08048444 <+9=: push Ox8048510

0x08048449 <+14>: call 0x8048300 <puts@plt>

0x0804844e <+19>: add esp,0x10

Ox08048451 <+22>: sub esp,axc

Bx08048454 <+25=: push ax0

Ox08048456 <+27=>: call 0x80483160 <exit@plt=
End of assembler dump.
7KH QH[W VWHS LV WR VHW (,3 WR DGGUHVV [

WR UXQ WKH XQUHDFKDEOH)XQFWLRQ

0x83e58955
1RZ WKDW ZH KDYH KDFNHG FRQWURO RI (,3 OHW
KLMDFNHG WKH RSHUDWLRQ RI D UXQQLQJ SURJU

I'm hacked! I am a hidden function!
[Inferior 1 (process 3048) exited normally]
7DGD :H KDYH KDFNHG WKH SURJUDP

6R WKH TXHVWLRQ LQ \RXU PLQG LV ZK\ GLG \RX !
ZKDW DQ\ RI WKLV LV" ,W LV LPSRUWDQW WR XQG
WXWRULDO VXFK DV WKLV ZH VKRXOG VRPHWLPH\
VR PDQ\ VWHSV WR OHDUQ WKH EDVLFV EHIRUH Z
VKRZ \RX WKDW LI \RX VWD\ ZLWK WKH WXWRULDC
OHDUQ KRZ WR KLMDFN DQ\ UXQQLQJ SURJUDP WF
DGGLWLRQ WR SURDFWLYHO\ EUHDNLQJ GRZQ D P
GLVDEOH LW EXW WUDFH LW EDFN WR D SRWHQWI

,Q RXU QH[W WXWRULDO ZH ZLOO FRQWLQXH RXU
WKH &RQWURO 5HIJLVWHUYV



3DUW &RQWURO 5HJLVW

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KHLU DUH ILYH FRQWURO UHJLVWHUV ZKLFK DUH
WKH &38 DQG WKH FKDUDFWHULVWLFV RI WKH FXl
UHJLVWHU LV DV IROORZV

&5 6\VWHP IODJ WKDW FRQWURO WKH RSHUDWLQ
SURFHVVRU

&5 IRW &XUUHQWO\ ,PSOHPHQWHG
&5 OHPRU\ SDJH IDXOW LQIRUPDWLRQ
&5 OHPRU\ SDJH GLUHFWRU\ LQIRUPDWLRQ

&5 )ODJV WKDW HQDEOH SURFHVVRU IHDWKHUV |
SURFHVVRU

7KH YDOXHV LQ HDFK Rl WKH FRQWURO UHJLVWH !
GDWD LQ WKH FRQWURO UHJLVWHU FDQ EH PRYH(
DQG RQFH WKH GDWD LV LQ D *3 UHJLVWHU D SU
UHJLVWHU WR GHWHUPLQH WKH RSHUDWLQJ VWD)
FXUUHQW UXQQLQJ WDVN

.1 D FKDQJH LV UHTXLUHG WR D FRQWURO UHJLVW
WKH GDWD LQ WKH *3 UHJLVWHU DQG WKH UHJLV\
3URJUDPPHUV XVXDOO\ PRGLI\ WKH YDOXHV LQ FF
SURJUDPV GR QRW XVXDOO\ PRGLI\ FRQWURO UHJ
IODJ YDOXHV WR GHWHUPLQH WKH FDSDELOLWLH"
SURJUDP LV FXUUHQWO\ UXQQLQJ

,Q RXU QH[W WXWRULDO ZH ZLOO FRQWLQXH RXU
WKH WRSLF RI )ODJV
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3DUW )ODJV

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH WRSLF RI I0DJV DUH RQH RI WKH PRVW H[WU
FRQFHSWV RI DVVHPEO\ ODQJXDJH DQG SURJUDP
HQIJLQHHULQJ 7KLV LQIRUPDWLRQ EHORZ ZLOO E
WKH ILQDO SKDVH RI RXU WUDLQLQJ ZKHQ ZH UHY
DVVHPEO\ ODQJXDJH

:KDW LV LPSRUWDQW KHUH LV WR WDNH DZD\ WKF
YHULI\ SURJUDP H[HFXWLRQ DQG DUH D PHFKDQL"
RSHUDWLRQ WKDW LV SHUIRUPHG E\ WKH SURFHV

)ODJVY DUH FULWLFDO WR DVVHPEO\ ODQJXDJH DS
HDFK SURJUDPV IXQFWLRQV VXFFHVVIXO H[HFXWL

‘H DUH GHDOLQJ ZLWK ELW DVVHPEO\ WR ZKLFK
FRQWDLQV D JURXS RI VWDWXV FRQWURO DQG V!
WKH ()/$*6 UHJLVWHU DV LW FRQWDLQV ELWV R
UHSUHVHQW VSHFLILF IODJV RI LQIRUPDWLRQ

7TKHUH DUH WKUHH NLQGV RI IODJV ZKLFK DUH VW
I0ODJV

6WDWXV 10DJV DUH DV IROORZV
&) &DUU\ )ODJ

3) 3DULW\ )ODJ

$) $GMXVW )ODJ

=) =HUR )ODJ

6) 6LJQ )ODJ

2) 2YHUIORZ )ODJ

7KH FDUU\ 1IO0DJ LV VHW ZKHQ D PDWK RSHUDWLRC
JHQHUDWHY D FDUU\ RU ERUURZ IRU WKH PRVW V
FRQGLWLRQ IRU WKH UHJLVWHU LQYROYHG LQ WK
UHPDLQLQJ GDWD LQ WKH UHJLVWHU LV QRW WKH

7KH SDULW\ IODJ LV XVHG WR LQGLFDWH FRUUXS!
UHJLVWHU :KHQ FKHFNHG WKH SDULW\ IODJ LV V
UHVXOW LV HYHQ DQG LV FOHDUHG LI WKH WRWD!
WKH SDULW\ IODJ LV FKHFNHG DQ DSSOLFDWLRQ
EHHQ FRUUXSWHG VLQFH WKH RSHUDWLRQ

7KH DGMXVW IODJ LV XVHG LQ %LQDU\ &RGHG 'HF
FDUU\ RU ERUURZ RSHUDWLRQ RFFXUV IURP ELW
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7KH JHUR IODJ LV VHW LI WKH UHVXOW RI DQ RSH

7KH vLJQ IODJ LV VHW WR WKH PRVW VLJQLILFDQ
LQGLFDWHYV ZKHWKHU WKH UHVXOW LV SRVLWLYH

7KH RYHUIORZ I0ODJ LV XVHG LQ VLIQHG LQWHJHU
ELJ RUD QHJDWLYH YDOXH LV WRR VPDOO WR EH

&RQWURO IODJV DUH XWLOL]JHG WR FRQWURO VSFH
ZKLFK LV WKH GLUHFWLRQ I0ODJ LV XVHG WR FRQ\
SURFHVVRU :KHQ VHW VWULQJ LQVWUXFWLRQV I[
DGGUHVVHV WR JHW WKH QH[W E\WH LQ WKH VWU
DXWRPDWLFDOO\ LQFUHPHQW PHPRU\ DGGUHVVH\

6\VWHP IODJV DUH XVHG WR FRQWURO 26 OHYHO
PRGLILHG E\ DQ\ UHVSHFWLYH SURJUDP RU DSSOlI

7) 7UDS )ODJ

,) .QWHUUXSW (QDEOH )ODJ

,23/ , 2 3ULYLOHJH /HYHO )ODJ

17 1HVWHG 7DVN )ODJ

5) 5HVXPH )ODJ

90 9LUWXDO ORGH )ODJ

$& $OLIJQPHQW &KHFN )ODJ

9,) 9LUWXDO ,QWHUUXSW )ODJ

9,3 9LUWXDO ,QWHUUXSW 3HQGLQJ )ODJ
,' ,GHQWLILFDWLRQ )ODJ

7KH wubDS I10DJ LV VHW WR HQDEOH VLQJOH VWHS
SURFHVVRU SHUIRUPVY RQO\ RQH LQVWUXFWLRQ F
SHUIRUP WKH QH[W LQVWUXFWLRQ 7KLV LV HVVH

7TKH LOQOWHUUXSW HQDEOH IODJ FRQWUROV KRZ Wt
IURP HIWHUQDO VRXUFHYV

7KH , 2 SULYLOHJH ILHOG LQGLFDWHYV WKH LQSXW
UXQQLQJ WDVN DQG GHILQHV DFFHVV OHYHOV IRl
PXVW EH OHVV WKDQ RU HTXDO WR WKH DFFHVV (
DGGUHVV VSDFH ,Q WKH FDVH ZKHUH LW LV QRW
UHTXLUHG DQ\ UHTXHVW WR DFFHVV WKH DGGUH

7KH QHVWHG WDVN IODJ FRQWUROV ZKHWKHU WK
SUHYLRXVO\ HIHFXWHG WDVN DQG LV XVHG IRU FI

7KH UHVXPH IODJ FRQWUROV KRZ WKH SURFHVVRI
GHEXJJLQJ PRGH

7KH 90 I1ODJ LQGLFDWHYVY WKDW WKH SURFHVVRU L
RI SURWHFWHG RU UHDO PRGH



7KH DOLJQPHQW FKHFN I10DJ LV XVHG LQ FRQMXQ
UHJLVWHU WR HQDEOH DOLJQPHQW FKHFNLQJ RI

7KH YLUWXDO LQWHUUXSW IODJ UHSOLFDWHV WK
YLUWXDO PRGH

7TKH YLUWXDO LOQWHUUXSW SHQGLQJ IODJ LV XVH(
PRGH WR LQGLFDWH WKDW Q LOWHUUXSW LV SHQ

7KH ," 1I0DJ LQGLFDWHYV ZKHWKHU WKH SURFHVVR/

,Q RXU QH[W WXWRULDO ZH ZLOO GLVFXVV WKH V



3DUW 6WDFN

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

YXQFWLRQV DUH WKH PRVW IXQGDPHQWDO IHDWX
DOORZV \RX WR RUJDQL]H FRGH LQ D ORJLFDO ZD
FULWLFDO WKDW \RX XQGHUVWDQG KRZ IXQFWLR(
WKDW \RX XQGHUVWDQG WKDW ZKHQ ZH VWDUW C
GXSOLFDWLRQ E\ XVLQJ IXQFWLRQV WKDW FDQ Et
GXSOLFDWH FRGH WDNLQJ XS H[FHVVLYH PHPRU\

:KHQ D SURJUDP VWDUWYV WR H[HFXWH D FHUWDL!
DVLGH IRU WKH SURJUDP FDOOHG WKH VWDFN

7KH VWDFN SRLQWHU LV D UHJLVWHU WKDW FRQW
FRQWDLQV WKH VPDOOHVW DGGUHVV OHWYV VD\ |
DGGUHVYVY VPDOOHU WKDQ [ LV FRQVLGHUHC
WKDQ [ LV FRQVLGHUHG YDOLG

7KH DERYH DGGUHVV LV UDQGRP DQG LV QRW DQ
SRLQWHU IURP SURJUDP WR SURJUDP DV LW ZLOC
OLNH IURP DQ DEVWUDFW SHUVSHFWLYH

Larger Addresses

The Stack Grows
DOWNWARD

0x00001000 (Stack Pointer) Top Of The Stack

Smaller Addresses

Garbage (Old Data)

7KH DERYH GLDJUDP LV ZKDW , ZDQW \RX WR NHH
DFWXDOO\ KDSSHQLQJ LQ PHPRU\ 7KH QH[W VHUL
RlI ZKDW LV VKRZQ DERYH

<RX ZLOO VHH WKH VWDFN JURZLQJ XSZDUG LQ W
LV JURZLQJ GRZQZDUG IURP KLJKHU PHPRU\ WR O

,Q WKH DGGOH H[DPSOH EHORZ WKH VWDFN SRLQ
RQ D EUHDNSRLQW RQ WKH PDLQ IXQFWLRQ OLVV
DGGOH IXQFWLRQ IURP PDLQ (63 LV QRZ [IIIIG
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7TKHUHIRUH WKH VWDFN JURZV '2:1:$5' GHVSLWH V
XSZDUG -XVW NHHS LQ PLQG ZKHQ WKH DUURZV I
DFWXDOO\ SRLQWLQJ WR ORZHU PHPRU\ DGGUHV\

7KH VWDFN ERWWRP LV WKH ODUJHVW YDOLG DG(
ODUJHU DGGUHVYVY DUHD RU WRS RI WKH PHPRU\ P
VWDFN ERWWRP LV KLIJIKHU LQ PHPRU\ 7KH VWDFI
FULWLFDO WKDW \RX XQGHUVWDQG WKDW QRZ DV

7KH VWDFN OLPLW LV WKH VPDOOHVW YDOLG DGG
VPDOOHU WKDQ WKLV WKHUH LV D VWDFN RYHUI(
DQ DWWDFNHU WR WDNH FRQWURO RI D VI\VWHP (
VWDFN RYHUIORZV $V RI UHFHQW WKHUH DUH SL
DWWHPSW WR SUHYHQW WKLV IURP KDSSHQLQJ

7TKHUH DUH WZR RSHUDWLRQV RQ WKH VWDFN ZKL
RU PRUH UHJLVWHUV E\ VHWWLQJ WKH VWDFN SR
GRQH E\ VXEWUDFWLQJ IRXU WLPHVY WKH QXPEHU
VWDFN DQG FRS\LQJ WKH UHJLVWHUV WR WKH VW

<RX FDQ SRS RQH RU PRUH UHJLVWHUV E\ FRS\LQ
UHJLVWHUV WKHQ WR DGG D YDOXH WR WKH VWD
IRXU WLPHV WKH QXPEHU RI UHJLVWHUV WR EH S

/HW XV ORRN DW KRZ WKH VWDFN LV XVHG WR LP!
WKHUH LV D VHFWLRQ RI WKH VWDFN UHVHUYHG |
IUDPH

/HW V ORRN DW WKH & SURJUDP ZH FUHDWHG LQ )
IXQFWLRQ ORRNV OLNH

Hinclude <stdio.h>
finclude <stdlib.h=

unreachableFunction( 3o
printf("I'm hacked! I am a hidden function!\n");
exit(0);

main( ) {
printf("Hello World!\n");

0;

‘H VHH WZR IXQFWLRQV KHUH 7KH ILUVW RQH LV
QHYHU H[HFXWH XQGHU QRUPDO FLUFXPVWDQFHYV
WKDW ZLOO DOZD\V EH WKH ILUVW IXQFWLRQ WR

KHQ ZH UXQ WKLV SURJUDP WKH VWDFN ZLOO OfF



Stack Pointer

int main(void)

G Stack Frame

‘H FDQ VHH WKH VWDFN IUDPH IRU LQW PDLQ YRL
DFWLYDWLRQ UHFRUG $ VWDEFEN IUDPH H[LVWYV ZK
FRPSOHWH )RU H[DPSOH LQVLGH RI WKH ERG\ RI
DGGOH LQW D LQW E ZKLFK WDNHV WZR DUJXPHC(
DVVHPEO\ ODQJXDJH FRGH LQ LQW PDLQ YRLG W]
D LQW E RQWR WKH VWDFN /HWV H[DPLQH VRPH

main function

#include <stdio.h>
addMe ( a, b);

main( bE |
result = addMe(2, 3);

printf("The result of the addMe function is %d!\n", result);

H

addMe( a, b){
a + b;

:KHQ ZH FRPSLOH DQG UXQ WKLV SURJUDP ZH ZLC
OLNH WKLYV

noroot@noroot-VirtualBox:~ pS gcc -m32 -ggdb -

The result of the addMe functlon is 5!
9HU\ VLPSO\ LQW PDLQ YRLG FDOOV LQW DGGOH
VWDFN OLNH WKLV



SP

return value <:

args

int main(void)
Stack Frame

int main(void)

<RX FDQ VHH WKDW E\ SODFLQJ WKH DUJXPHQWQYV
PDLQ YRIDV LQFUHDVHG LQ VL]H :H DOVR UHVHUY
ZKLFK LV FRPEEWHGEOH LQDQEB ZIQMQBENKH IXQFW
UHWXUQ YQWXPMDLQIJMRIMGUHVWRUHG DQG H[HBXW L
PDLQ YRULGBNLO LW ILQLVKHYV

2QFH ZH JHW WKH LQYW WDGFGOHR QOWRIH ULRYWFEVLRQ
ORFDO YDULDEOHYV VR WKH IXQFWLRQ QHHGV WR
ZRXOG ORRN OLNH



SP

lint addMe(int a, int b int addMe(int a, int b)
Ep Stack Frame

return value <:

args

int main(void)
Stack Frame

int main(void)

LQW DGGOH LQMDDR DRPAM\EV WKH DUJXPHQMQMWSDVV
PDLQ YRIHFDXVH WKHQFR 6 B LIGSOMLFG V WKH DU JXRY
DGGOH LQW DI [SOMWE LW

)3 LV WKH IUDPH SRLQWHU DQG SRLQWV WR WKH
EHIRWHW DGGOH LQMRFHGQWKE VWDFN SRDGWHM R
LQWVERZQ ORFDO YDULDEOHYV

7KH XVH RI D IUDPH SRLQWHU LV HVVHQWLDO ZKF
SRLOQWHU VHYHUDO WLPHV WKURXJKRXW WKH FRX
NHHS WKH IUDPH SRLQWHU IL[HVW DREWG WWHK H QAKX B
IUDPH ,Q WKH PHDQWLPH WKH VWDFN SRLQWHU

‘H FDQ XVH WKH IUDPH SRLQWHU WR FRPSXWH WK
DUJXPHQWY DV ZHOO DV ORFDO YDULDEOHV 6LQF
WKRVH ORFDWLRQV VKRXOG EH VRPH IL[HG RIIVH'

2QFH LW LV WICPW DMRGIA H WQ W BH MWW EN SRLQWHL
IUDPH SRLQWHU LV ZKOMK BRGS VHRIIQWWKE FINQIW EP H

,Q VXP WKH VWDFN LV D VSHFLDO UHJLRQ RI PHP
FUHDWHG E\ HDFK IXQFWLRQ LQFOXGLQJ PDLQ 7t
RXW GDWD VWUXFWXUH ZKLFK LV PDQDJHG DQG R
WLPH D IXQFWLRQ GHFODUHV D QHZ YDULDEOH LV
IXQFWLRQ H[LVWV DOO RI WKH YDULDEOHV SXVK
IUHHG RU GHOHWHG 2QFH D VWDFN YDULDEOH LV
DYDLODEOH IRU RWKHU VWDFN YDULDEOHYV

7KH DGYDQWDJH RI WKH VWDFN WR VWRUH YDULD
<RX GR QRW KDYH WR DOORFDWH PHPRU\ PDQXDOC
PDQDJHV DQG RUJDQL]JHV VWDFN PHPRU\ YHU\ HII



,W LV FULWLFDO WKDW \RX XQGHUVWDQG WKDW Z
SRSSHG RIl WKH VWDFN DQG ORVW IRUHYHU 7KH
JURZV DQG VKULQNV DV IXQFWLRQV SXVK DQG SR

, FDQ VHH \RXU KHDG VSLQQLQJ DURXQG DQG DUF
FRPSOLFDWHG DQG ZLOO FRQWLQXH WR GHYHORSE
ZLWK D ORW RI FRQIXVLQJ WRSLFV VXFK DV UHJL"'
FDQ EH RYHUZKHOPLQJ ,I \RX HYHU KDYH TXHVWI
ZLOO KHOS \RX WR EHWWHU XQGHUVWDQG WKLV I

,Q RXU QH[W WXWRULDO ZH ZLOO GLVFXVV WKH K



3DUW +HDS

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

2XU QH[W VWHS LQ WKH %DVLF ODOZDUH 5HYHUV}H
KHDS .HHS LQ PLQG WKH VWDFN JURZV GRZQZDL
YHU\ YHU\ LPSRUWDQW WKDW \RX XQGHUVWDQG '
RXU IXWXUH WXWRULDOYV

Larger Addresses

The Stack Grows
DOWNWARD
Stack

0x00001000 (Stack Pointer) Top Of The Stack

Heap

Smaller Addresses

7KH KHDS LV WKH UHJLRQ RI \RXU FRPSXWHU V Pt
DXWRPDWLFDOO\ IRU \RX DQG LV QRW DV WLJIJKW:
UHJLRQ RI PHPRU\ DQG LV ODUJHU WKDQ WKH VW

7R DOORFDWH PHPRU\ RQ W K P DKOHIDRRAD DROYO RZARUVLVIE KX T
EXLOW LQ & IXQFWLRQV 2QFH \RX KDYH DOORFDV
UHVSRQVLEOH IRU IUMHHGR IGM D\OXO\RRDIWH WKDW
GRQ W QHHG LW DQ\ PRUH

. \RX GRQ W GR WKLV VWHS \RXU SURJUDP ZLOO
7KDW LV PHPRU\ RQ WKH KHDS ZLOO VWLOO EH V
SURFHVVHVY WKDW QHHG LW

8QOLNH WKH VWDFN WKH KHDS GRHV QRW KDYH
RQO\ WKLQJ WKDW ZRXOG OLPLW WKH KHDS LV WI
+HDS PHPRU\ LV VOLJKWO\ VORZHU WR EH UHDG |
WR WR XVH SRLQWHUV WR DFFHVV PHPRU\ RQ WK
WXWRULDO VHULHYVY ZH ZLOO GHPRQVWUDWH WKL\

8QOLNH WKH VWDFN YDULDEOHY FUHDWHG RQ Wt
DOQ\ZKHUH LQ \RXU SURJUDP +HDS YDULDEOHYV DL
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, \RX QHHG WR DOORFDWH D ODUJH EORFN RI PH
ODUJH DUUD\ DQG \RX QHHG WR NHHS WKDW YDUL
SURJUDP WR ZKLFK PXVW EH DFFHVVHG JOREDOO
IRU WKLV SXUSRVH ,I \RX QHHG YDULDEOHY OLNF}
G\QDPLFDOO\ VXFK DV DUUD\V WKDW FDQ JURZ R
QHHG WR DOORFDWH WKHP RQ WKH KHDS DQG XV
OLRBOORFPOORHDOMRI¥®HHVNR PDQDJH WKDW PHPF

7KH QH[W VWHS LV WR GLYH LQWR SURJUDPPLQJ
VWHS E\ VWHS GLVDVVHPEOH HDFK & SURJUDP VR
SURJUDPPLQJ DQG $VVHPEO\ VR WKDW \RX FDQ SI
$QDO\VLV DQG 5HYHUVH (QJLQHHULQJ

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
E\ VWHS WXWRULDO RQ KRZ WR LQVWDOO /LQX[ R
9LUWXDO %R[ VRIWZDUH WRRO



3DUW

*RDOV

3DUW +RZ 7R ,QVWDOO

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSYV JLWKXE FRP P\WHFKQRWDOHQW 5HY

., \RX GR QRW KDYH /LQX[ LQVWDOOHG RQ D FRPS
VXIJIJHVW LQVWDOOLQJ 9LUWXDO %R[ ZKLFK LV DQ
ZKLFK \RX FDQ LQVWDOO RQ \RXU H[LVWLQJ FRPS
FDQ SURJUDP ZLWK %HORZ LV D OLQN WR GRZQO
YHUVLRQV IRU ERWK :LQGRZV DQG ODF

KWWSV ZzZZ YLUWXDOER[ RUJ ZLNL 'RZQORDGV

Download VirtualBox

Here, you will find links to VirtualBox binaries and its source code.

About
Screenshots VirtualBox binaries
Downloads By downloading, you agree to the terms and conditions of the respective license.

Documentation « VirtualBox platform packages. The binaries are released under the terms of the GPL version 2.

End-user docs o VirtualBox 5.0.24 for Windows hosts [ERtIIET]
‘ o VirtualBox 5.0.24 for 0S X hosts =ramdo4
Technical docs o VirtualBox 5.0.24 for Linux hosts

,Q DGGLWLRQ \RX ZLOO QHHG D FRS\ RI /LQX[ WR
%HORZ LV D OLQN WR GRZQORDG WKH LVR ILOH \
9LUWXDO %R[ LQVWDOOHG

KWWS ZZZ XEXQWX FRP GRZQORDG GHVNWRS

Ubunty  Community Ask! Developer Design Discourse Hardware Insights Juju  Partners Shop  More -

u b u |"|t:l_|O Cloud Server Desktop Phone Tablet loT Management Download Searc Q,

Download + Owerview Cloud Server Desktop UbuntuKylin  Alternative downloads  Ubuntu Flavours

Download Ubuntu Desktop

Ubuntu 16.04 LTS

Download the latest version of Ubuntu, for desktop PCs and laptops. LTS stands for
long-term support — which means five years of free security and maintenance

updates, guaranteed.
Alternative downloads and torrents »

Ubuntu 16.04 LTS release notes ®

Recommended system requirements:

@& 2 GHz dual core processor or better

& 2 GB system memory

@& 25GBoffree hard drive space

@ Either a DVD drive or a USB port for the installer media

@& Internet access is helpful

$IWHU \RX GRZQORLDBRWKW RERREROWRBGUHFWRU\ D(
H[HFXWH DQGLWX\XWEH R [ RUQZKPWHYHU
ILUWXDO%R[ WKDW LV FXUUHQWO\ DYDLODEOH I
WKBPJLOH 6LPSO\ GRXEOH FOLFN RQ WKH ILOH \


https://github.com/mytechnotalent/Reverse-Engineering-Tutorial
https://www.virtualbox.org/wiki/Downloads
http://www.ubuntu.com/download/desktop

$IWHU \RX9ILQWWDO®BR| R UQWHKHGPPDILOH D
ZLOO VHH WKLV VFUHHQ

-
Laps Sy i {23 Detmils | (2 Snapshots
Mew Settings Discard Start

Welcome to VirtualBox!

The left part of this window is a list of all virtual machines on your computer, The list is empty now
because you haven't created any virtual machines yet.

In order to create a new virtual machine, press the New buttonin the § % & k. '\
main tool bar located at the top of the window. > -
You can press the F1 key to get instant help, or visit g ‘5‘
ww. virtualbox. org for the latest information and news. f
1 s
N I/{

&OLFN RQ WKH 1HZ EXWWRQ DERYH ZKLFK LV ORF
DV LW LV D ELJ EOXH FRJ ORRNLQJ FLUFOH

W
T

L 7 R4 2 X G}Demils (21 Snapshots
New Settings Discard Start :

Create Virtual Machine

our computer. The list is empty now

ninthe ey { ‘
o 2

Name and operating system

Please choose a descriptive name for the new virtual machine

P
and select the type of operating system you intend to install 4
on it. The name you choose will be used throughout VirtualBox = A
to identify this machine. 2 E g
N IV
Name: |Llh|_|nh_|| 5
Type: |Linux ot

version: | Ubuntu (64-bit) -

Expert Mode Cancel

,Q WKH QDPH ILHOG DERYH W\SH 8EXQWX DQG FC



N Oracle VM VirtualBox Mana

i ced
e b 4 L4 7 5

Mew Settings Discard Start

{3 Details | €U Snapshots
€ Create Virtual Machine
‘our computer. The list is empty now

Memory size
anin the f_‘ #

Select the amount of memory (RAM) in megabytes to be P
allocated to the virtual machine. o
The recommended memory size is 768 ME, r i
W
| ve N

4MB 163384 MB

W LV LPSRUWDQW WR FOLFN RQ WKH EOXH VOLGH
WKDW SRLQWYV WR DQ DUHD LQ JUHHQ VR WKDW L
UHVRXUFHV $IWHU PRYLQJ WKH EOXH VOLGHU F(

O

'!j Oracle VM VirtualBox Manager =

{:} L v ¥ 2 %

MNew Settings Discard Start,

|2 snapshots

a Details

€ Create Virtual Machine
ur computer. The list is empty now

yb!

Hard disk
n in the ;_‘ " 4

If you wish you can add a virtual hard disk to the new
machine. You can either create a new hard disk file or select

one from the list or from another location using the folder icon,
1f you need & more complex storage set-up you can skip this
step and make the changes to the machine settings once the
maching is created.

The recommended size of the hard disk is 8.00 GB.

(0 Do not add a virtual hard disk

® Create a virtual hard disk now

() Use an existing virtual hard disk file

Empty

7TKHQ FOLFN FUHDWH

5{_;
<
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New Settings Discard Start,

7TKHQ FOLFN

Manager

achine elp

New Settings Discard Start,

7TKHQ FOLFEN

Create Virtuzl Hard Disk @Demls (@ Snapshats
Hard disk file type
auter, The list is empty now

Please choose the type of file that you would ke to use for the new virtual =
hard disk. If you do not need to use it with other virtualization software you

can leave this setting unchanged. r,)’ L *\’

(® VDI (virtualBox Disk Image)
() VMDK (Virtual Machine Disk) &
() VHD (virtual Hard Disk) ,‘3\ /
() HDD {Parallels Hard Disk)

() QED (QEMU enhanced dick)

() QUow (QEMU Copy-On-Write)

\{

| Expert Mode Cancel

QH[W

F =
Create Virtual Hard Disk Q Details | |24 Snapshots

Storage on physical hard disk

iter. The list is empty now
Flease choose whether the new virtual hard disk file should grow as it is used
{dynamically allocated) or if it should be created at its maximum size (fixed

size)., g?‘" &
A dynamically allocated hard disk file wil only use space on your physical

hard disk as it fils up (up to a maximum fixed size), although it will not shrink
again automatically when space on it iz freed.

A fixed size hard disk file may take longer to create on some systems but is
often faster to use.

® Dynamically allocated
() Fixed size

Next Cancel

QH[W



Mew Settings Discard Start)

P 7 " & Creste Virtual Hard Disk

File location and size

Fleaze type the name of the new virtual hard disk file into the box below or dick
on the folder icon to select a different folder to create the file in.

Ubuntu

| =&

Select the size of the virtual hard disk in megabytes. This size is the limit on the
amount of file data that a virtual machine will be able to store on the hard disk.

4.00 MB

2.00TB

30HDVH PRYH WKH GLDO XS WR

FUHDWH

-

%

B oD

Mew Settings Discard Start

*%

|G Details | =4 Snapshots

uter, The list is empty now

[ &
iV V;\

UDWKHU W

£ Details Snapshots

[E General [E Ppreview =
MName: Uburtu
Operating System:  Ubuntu (84-bit)
m System
Base Memory: 10724 MB
Boot Order: Floppy, Optical, Hard Disk
Acceleration:  VT-x/AMD-V, Mested
Paging, KVM
Paravirtualization

El pisplay
Video Memory: 12 MB
Remote Desktop Server: Disabled
Video Capture: Disabled
Storage
Controller: IDE

IDE Secondary Master:  [Optical Drive] Empty
Controller: SATA

SATA Port 0: Ubuntu.vdi (Mormal, 8.00 GB)
B Audio
Host Driver:  Windows DirectSound
Controller:  ICH ACS7
@ Network v

7KH QH[W VWHS LV WR FOLFN RQ WKH JUHHQ VWD
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New  Setangs Discard o

5 ceneral

bty
Ooerating System:  Lbuntu {5

Sefect start-up dak

fick ke

Sipaaa adlact 3 icad dhel
start you rem

drive contaning 2 d
from.

o

The cik should be susable
=t shais

[%] Reht Cil

[ Please chaose a virtual optical disk file *

4+ ¥ > ThisPC 5 Downloads v 0

Organize *  Newfolder

# Quick access Neme 2 Title Contributing artists  Album

Z OneDri | ubuntu-16.04-desktop-amdbd.iso
neDrive

Code
Covers
Models
Originals
Tutorials

I This PC

[ Desktop
| Documents
4 Downloads

D Music

=] Pictures

B videos ol >

Eil e “ v\ Al virtual optical disk files (*dr ~

Cancel
7KH QH[W VWHS LV WR FOLFN RQ WKH LVR ILOH V
DQG FOLFN RSHQ




‘fou have the Auto capture keyboard option turned on. This will cause the Virtual Machine to automatically capture @N

Select start-up disk

FPlease select a virtual optical disk file or a physical optical
drive containing a disk to start your new virtual machine
from.

The disk should be suitable for starting a computer from
and should contain the operating system you wish to
install on the virtual machine if you want to do that now.
The disk will be ejected from the virtual drive
automatically next time you switch the virtual machine
off, but you can also do this yourself if needed using the
Devices menu.

ubuntu-16.04-desktop-amd&4.iso (138 GB) > a

Carca

BoPgiEw
7KH QH[W VWHS LV WR FOLFN VWDUW

(#] might ctrl

iz}

You have the Auto capture keyboard option turned on. This will cause the Virtual Machine to automatically capture the keyboard every time the VM window is activated and make it unavailzble to @ 53]

The Virtual Machine reports that the guest OS supports mouse pointer integration. This means that you do not need to capiure the mouse pointer to be able to use it in your guest 05 — all mouse () 5

@ Install (as superuser)

Welcome

Espanol
Esperanto
Euskara
Francais
Gaeilge
Galego
Hrvatski

islenska —

Italiano

Kurdi Try Ubuntu Install Ubuntu
Latviski

Lietuviskai

Magyar You can try Ubuntu without making any changes to your computer, directly from this CD.

Nederlands X Or if you're ready, you can install Ubuntu alongside (or instead of) your current operating system. This
Norsk bokmal shouldn't take too long.

Norsk nynorsk

Polski

Nk You may wish to read the

BOF =R G R Rt
7KH QH[W VWHS LV WR OHW WKH LQVWDOO EHJLQ



B Uburdu [Running] - Gracle VM Virus|Bax

Eite  Machine View [npis Devices  Help

T bt yo < o e th e o be able to use 7 your gueat 35— al mouse G By

L3

Install (as superuser)

Preparing to install Ubuntu

Download updates while installing Ubuntu
This saves lime of tor insdallation,
Install third-party software For graphics and Wi-Fi hardware, Flash, MP32 and other media
This software is subject to license berms incluced with its documentation. Some is proprietary.

Flienda MP3 plugin inchides MPEG Layer-3 audie decoding technology lieensed from Fraunhafar 5 and Technicobor Sa.

F W @ E et
7KH QH[W VWHS LV WR FKHFN HDFK RI WKH ER[HV

SBEXQWX DQG FOLFN FRQWLQXH

5 Ubuntu [Running] - Cracle VM VirtualBox

File  Machine  View Input  Devces  Help

Install (as superuser)
Installation type

This computer currently has no detected operating systems. What would you like to do?

@ Erasedisk and Install Ubuntu
wiarning: This will delete all your programs, dociments, phatas, music, and 2y other files In all coerating systems.

Encrypt the new Ubuntu installation For security
ou will chogse a seeurity key in the nex

Use LM with the new Ubunku installation
i Valume Management. It allows taking snapshots and easier partiticn raszing:

Something else
¥ou can creale of resze partitioos youhell, or choose multiple partitions for Ubuntu

Install Now

Bo=g B (0 (3 (2 it Card
7KH QH[W VWHS LV WR VHOHFW (UDVH GLVN DQG |



7 Ubuntu [Rurning] - Cracle YM VirualBax - o %

Fle Machine View faput Devices  Help

k furred on. Ths vl the Yrts Machne b kayoaard every ome the d oated and mak i ]

Install (as superuser)

Where are yo

.

1? :
N
\_

Mew York

Conlifue

B®S @ D=0 0 G E o
7KH QH[W VWHS LV WR FOLFN FRQWLQXH DQG SUF

ZLOO VHOHFW \RXU WLPH]JRQH WR ZKLFK \RX ZLOC

[87 Ubuntu [Running] - Oracle VM VirtualBox = o X

File Machine View Input Devices Help

You have the Auto capture keyboard option turned on. This wil cause the i J y time the VM windou d o GG

The Virtual Machine reports that the guest OS supports mouse pointer integration, This means that you do not need to capfure the mouse pointer to be able to use itin your guest 05 — al mouse (&) 59

Install (as superuser)

Keyboard layout

Choose your keyboard layout:
English (Ghana)
English (Nigeria) English (US) - Cherckee

English (South Africa) English (US) - English (Colemak)

English (UK) English (US) - English (Dvorak alternative international no dead keys)
English (US) - English (Dvorak)

English (US) - English (Dvorak, international with dead keys)

Esperanto

Estonian English (US) - English (Macintosh)

Faroese English (US) - English (Programmer Dvorak)
Filipino English (US) - English (US, alternative international)

Type here to test your keyboard

Detect Keyboard Layout

Continue

)& & = @ @ @ (©) riohtenl
7KH QH[W VWHS LV WR VHOHFW \RXU NH\ERDUG O



[87 Ubuntu [Running] - Oracle VM VirtualBox - o X

File Machine View Input Devices Help

You have the Auto capture keyboard option turned on. This wil cause the Virtual Machine to automatically capture the keyboard every time the VM window is activated and make it unavaizble to (23 59

The that the guest inter i ion. This means that you do not need to capture the mouse pointer to be able to s it in your guest 05 —all mouse (%) §3

Install (as superuser)

Who are you?

Your name: | noroot
Your computer's name: | noroot-VirtualBox &
The name it uses when it talks to other computers.

Pick a username: | noroot ¥

Choose apassword: | 90000000089 @® | Good password

P

Confirm your password: '............ <
Log in automatically
© Require my password tolog in
") Encrypt my home folder

Continue

BOR S0 EE @@ [© rhtcn
7KH QH[W VWHS LV WR FUHDWH D QDPH IRU \RXU

VDPH IRU WKH XVHUQDPH ,Q DGGLWLRQ FUHDWH
YHULILFDWLRQ DQG FOLFN FRQWLQXH

#4 Ubuntu [Runring] - Oracle VA VirtualBer . o %

File Meschine View Input Devices Help

ar i you 4ok e e e gt b b o s iy st 08 — o evse (2050

™ Installation Complete

6 Installation Is complete. You need to restart the computer in order to use the new installation.

Restart Mow

BO P oo B@ 0@ E ubtcs
$W WKLV SRLQW LW ZLOO WDNH VRPH WLPH WR L(

SURFHVV LV ILQLVKHG FOLFN UHVWDUW QRZ ,I W
ODFKLQH DQG FOLFN FORVH RU QH[W



Q":'?-:-e 1VirtualBox Manager

{:} E:% & E@‘ §2) Detals (@ Snapshots

MNew Settngs Discard Start

= General ! E preview 2
Name: Ubuntu
Operating System:  Ubuntu {(54-bit)
m System
Base Memory: 753 MB
Boot Order: Floppy, Optical, Hard Disk.
Acceleration:  VT-x/AMD-V, Nested
Paging, KVM
Paravirtualization

Display

Video Memory: 12 MB

Remote Desktop Server: Disabled

Video Capture: Disabled

Storage

Controller: IDE

IDE Secondary Master:  [Optical Drive] Empty
Controller: SATA
SATA Port 0: Ubuntu,vdi (Normal, 8,00 GB)

{5 Audio

Host Driver:  Windows DirectSound

Controller:  ICH AC97

@ Network "]

$W WKLV SRLQW FOLFN RQ WKH JUHHQ VWDUW E>

57 Ubuntu [Running] - Dracle YM VirtualBox

File  Machine  View Input  Deaces  Hep

fime 1= M i & achvated ad make it Lrevelsbie tn ()58

You hetve the Auto the e o e capture the b

the motse p i It your guest 05 il mouse. (B

noroot

B @ R @ E Rt
(QWHU LQ \RXU SDVVZRUG WKDW \RX FUHDWHG HI
NH\ERDUG <RX FDQ FOLFN RQ WKH EOXH [ EXWWF
MXVW VRPH LQIRUPDWLRQ \RX FDQ FORVH RXW



7 Ubuntu [Rurning] - Cracle YM VirualBax - o %

Fle Machine View faput Devices  Help

Ubuntu Desktop ty B o zoaEm &

5
)
=
B
B
&
g
2

B8 o= 0@ E o
&RQJUDWXODWLRQV <RX KDYH D ZRUNLQJ YHUVL

[#4 Ubuntu [Running] - Oracle VA VirtuzlBex - o %

File Meachine View Input Decces Help

e ty B 1 305PM
.-6: “ | ® term]nau Filter results »

A Applications

il

Terminal UxTerm

FEEEEL L FEEE
&OLFN RQ WKH WRS OHIW LFRQ DQG W\SH WHUPLC

LFRQ ZLWK WKH !B LQ WKH ZLQGRZ



[87 Ubuntu [Running] - Oracle VM VirtualBox - o x
File Machine View Input Devices Help

ty B ) 308PM {

noroot@noroot-VirtualBox: ~
To run a command as administrator (user "root"), use "sudo <command>".
see "man sudo_root" for details

1
noroot@noroot-VirtualBox:~5 i

ROPFEIER G @ B rohecn
<RX ZLOO VHH D 7THUPLQDO LFRQ DW WKH ERWWRF

VHOHFW /RFN WR /DXQFKHU VR WKDW LW ZLOO EH
ZLQGRZ

57 Uburitu [Rurming] - Oracle VM VirtualBax _. 5

File  Machine View Input  Deaces Help

Terminal 1=

>

EEEEEEELINE

FE R
,Q WKH WHUPLQDO ZLQGRZ W\SH FG '"HVNWRS DQC

DQG SUHVV HQWHU 7KH ILUVW FRPPDQG PRYHV \I
PNGLU FRPPDQG FUHDWHYV D IROGHU RQ WKH "HVDI
SODFH WR VWRUH RXU VRIWZDUH DSSOLFDWLRQV

noroot@noroot-VirtualBox:~/Desktop/Code$ sudo apt-get update

W LV LPSRUWDQW \RX NHHS \RXU YHUVLRQ RI /LC
VKRXOG W\SH WKH IROORZLQJ FRPPDQGV )LUVW



noroot@noroot-VirtualBox:~/Desktop/CodeS sudo apt-get upgrade

1H[W \RX VKRXOG WKHQ W\SH VXGR DSW JHW XSJI

noroot@noroot-VirtualBox:~/Desktop$ sudo apt-get install gcc-multilib

,Q RUGHU WR ZRUN ZLWK ELW $VVHPEO\ H[DPLQ
PXOWLOLE SDFNDJH VR WKDW ZH FDQ FRPSLOH
H[DPLQDWLRQ 7\SH VXGR DSW JHW LQVWDOO JFF

Devices  Help

(=) Optical Drives L
mE Metwork k
&’ UsB 3
[l Shared Folders 4
[7] Shared Clipboard C
[EY Drag and Drop L
o Insert Guest Additions CD image...

J)LQDOO\ FOYENHRG FQVHNW *XHVW $GGLWLRQWE&
WR JHW D EHWWHU ZRUNLQJ IXQFWLRQDOLW\ RXW

7KLV KDV EHHQ D YHU\ ORQJ WXWRULDO KRZHYHU
RI /LQX[ VR WKDW ZH FDQ FRQWLQXH ZLWK RXU 1>

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
HGLWRU WR EHJLQ FRGLQJ



3DUW YLP 7TH[W (GLWRU

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

1RZ WKDW ZH KDYH D ZRUNLQJ YHUVLRQ RI /LQX]
ZRUN ZLWK LQ WKH WHUPLQDO

7R EHJLQ RSHQ \RXU WHUPLQDO DQG W\SH

noroot@noroot-VirtualBox:~5 cd ~

noroot@noroot-VirtualBox:~5 vi .vimrc
7KLV ZLOO RSHQ XS WKH YL WH[W HGLWRU 7KH IL
VHW WKH HGLWRU WR LQVHUW PRGH VR \RX PD\ E

smartindent
tabstop=4

shiftwidth=4
expandtab

$IWHU \RX D GRQH W\BVONHSDRGVAWRKWG SUHVV H

&RQJUDWXODWLRQV <RX FUHDWHG \RXU ILUVW IL
FUHDWH LQ RUGHU WR XVH RXU WH[W HGLWRU WKk

7KH ILUVW OLHOWM @ WAHRMHNK PHDQV ZH ZRXOG OLNH
QXPEHUV DV WKLV LV HVVHQWLD@HW U 8 B E WHWRH
WDEVWRW VKLIDQWGCEBWKH[SDYBWWEHPHQWY VHW IR/
IRUPDW FRGH DQG DOORZ VSDFHV SHU WDE LQG
FOHDQ

7KHUH DUH VHYHUDO FRPPDQGV \RX QHHG WR EH
FRPPDQG PRGH UDWKHU WKDQ LQVHUW PNRH\H %RDO
WKH PRVW FRPPRQ FRPPDQGYV

MRU GRZQ DUURZ >PRYH FXUVRU GRZQ RQH OLQH(
NRU XS DUURZ >PRYH FXUVRU XS RQH OLQH@
KRU OHIW DUURZ >PRYH FXUVRU OHIW RQH FKDUTI
ORU ULJKW DUURZ >PRYH FXUVRU ULJKW RQH FKD
>PRYH FXUVRU WR WKH VWDUW RI WKH FXUUHQV
>PRYH FXUVRU WR WKH HQG RI WKH FXUUHQW O
E>PRYH FXUVRU EDFN WR WKH EHJLQQLQJ RI SUH
GG>GHOHWHY WKH OLQH WKH FXUVRU LV RQ@
' >GHOHWHYVY IURP WKH FXUVRU SRVLWLRQ WR WK

\W >FRSLHV WKH FXUUHQW OLQH®@


https://github.com/mytechnotalent/Reverse-Engineering-Tutorial

S>SXWV WKH FRSLHG WH[W DIWHU WKH FXUVRU@
X>XQGR WKH ODVW FKDQJH WR WKH ILOH@
Z>VDYH ILOH®@

ZT>VDYH ILOH DQG H[LW WH[W HGLWRU@
T>TXLW WH[W HGLWRU DQG GR QRW VDYH DQ\ Fk

<RX ZLOO EH FRQVLVWHQWO\ PRYLQHVEB QG H )Y HFl
L 5HPHPEHU WKDW ZKHQ \RX ZDQW WR LQVHUW F
PRGH DQG ZKHQ \RX ZDQW WR PRYH WKH FXUVRU
\RX QHHG WR EH LQ FRPPDQG PRGH

1RZ WKDW ZH KDYH YL FRQILIJXUHG OHWV LQVWD
IXQFWLRQDOLW\ 6LPSO\ W\SH

noroot@noroot-VirtualBox:~/Desktop$ sudo apt-get install vim

2QFH WKDW LV LOQVWDOOHG LQVWHDG RI XVLQJ YI

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
OHDUQ $VVHPEO\ /DQJXDJH



3DUW K\ /HDUQ $VVHPE

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

:K\ OHDUQ $VVHPEO\ /DQJXDJH" -DYD LV WKH PRV
ODQJXDJH DQG ZLOO JHW PH D MRE LPPHGLDWHO
P\ GDPQ WLPH OHDUQLQJ WKLV DUFKDLF $VVHPEC

6R PDQ\ SHRSOH DVN PH WKLV TXHVWLRQ DQG LW
JUHDWHVW GHPDQG DQG WKHUH LV QRWKLQJ ZUR
WKUHDWYV WKDW IDFH VRFLHW\ PRUH WKDQ DQ\WE
LV WKH &\EHU 6HFXULW\ WKUHDW :LWK WKDW VD
ZRXOG HQFRXUDJH \RX WR OHDUQ LW KRZHYHU -C

ORVW PDOZDUH LV ZULWWHQ LQ KLIJIKHU OHYHO O
GR QRW JLYH WKH DWWDFNHUV WKHLU VRXUFH FF
FUDIWHG DWWDFN

7KH KDFNHUV XVH D PXOWLWXGH RI KLJK OHYHO ¢
SURIHVVLRQDO 0ODOZDUH $QDO\WVW 5HYHUVH (QJL(

‘KHQ ZH H[DPLQH PDOZDUH PRUH WKDQ QRW ZH J
RQO\ WKLQJ ZH FDQ GR ZLWK D FRPSLOHG ELQDU"
LQVWUXFWLRQ LQ $VVHPEO\ /DQJXDJH DV (9(5<7+
$VVHPEO\ /DQJXDJH

:KHQ VRPHRQH VD\V $VVHPEO\ /DQJXDJH LV D GLC
KDYH WKDW FRQYHUVDWLRQ ZKHQ \RXU HQWLUH (
FDQ W ORJLQ WR D VLQJOH WHUPLQDO RU PDQLS?
/HWV WDON DERXW KRZ XVHOHVV $VVHPEO\ /DQJX

8QGHUVWDQGLQJ $VVHPEO\ /DQJXDJH DOORZV RQ
UXQQLQJ SURFHVV (DFK UXQQLQJ SURJUDP KDV I
ZKLFK GHVLJQDWHV D UXQQLQJ SURJUDP ,l ZH R¢
PDOZDUH ZLWK D SURIHVVLRQDO RU RSHQ VRXUF.
ZKDW LV JRLQJ RQ DQG WKHQ JUDE WKH (,3 LQVW
WR JR WR KDYH &203/(7( FRQWURO RYHU SURJUDF

ORVW PDOZDUH LV ZULWWHQ DV , KDYH VWDWHG
FRPSLOHG LW FDQ EH UHDG E\ WKH KDUGZDUH RU
RUGHU IRU SURIHVVLRQDO &\EHU 6HFXULW\ (QJLC
OHDUQ WR UHDG ZULWH DQG SURSHUO\ GHEXJ $\

$VVHPEO\ /DQJXDJH LV ORZ OHYHO DQG KDV PDQ\
VHH LQ D KLJKHU OHYHO DSSOLFDWLRQ

7KH SULRU OHVVRQV LQ WKLV WXWRULDO VHUL
$vV , KDYH VWDWHG LQ SULRU WXWRULDOV ZH ZL(
PRVW PDOZDUH LV JRLQJ WR WU\ WR DIIHFW DV P


https://github.com/mytechnotalent/Reverse-Engineering-Tutorial

WKHUH LV ELW PDOZDUH ELW PDOZDUH LV VL
GDQJHURXY DQG ZLOO EH WKH IRFXV RI WKLV VHL

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN ;
FRGH KDQGOLQJ



3DUW , QVWUXFWLRQ &R

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

$ &38 UHDGV LQVWUXFWLRQ FRGHV WKDW DUH VW
FRQWDLQ RQH RI PRUH E\WHV RI LQIRUPDWLRQ W
YHU\ VSHFLILF WDVN $V HDFK LQVWUXFWLRQ FRC
QHHGHG IRU WKH LQVWUXFWLRQ FRGH LV DOVR V

.HHS LQ PLQG PHPRU\ WKDW FRQWDLQ LQVWUXFYV
E\WHV WKDW FRQWDLQ WKH GDWD XVHG E\ WKH &
WKH &38 NHHS WUDFN RI ZKHUH LQ PHPRU\ GDWD
VWRUHG

$ GDWD SRLQWHU KHOSV WKH &38 NHHS WUDFN R
ZKLFK LV WKH VWDFN :KHQ QHZ GDWD HOHPHQW\
SRLQWHU PRYHV GRZQ LQ PHPRU\ DQG DV GDWD L
SRLQWHU PRYHV XS LQ PHPRU\ 30HDVH UHYLHZ 2
XQGHUVWDQG WKLV FRQFHSW

7KH LQVWUXFWLRQ SRLQWHU LV XVHG WR KHOS W
FRGHVY KDYH DOUHDG\ EHHQ SURFHVVHG DQG ZKD
30HDVH UHYLHZ 3DUW ,QVWUXFWLRQ 3RLQWHI
FRQFHSW

(DFK DQG HYHU\ LQVWUXFWLRQ FRGH PXVW LQFO.
IXQFWLRQ RU WDVN WR EH SHUIRUPHG E\ WKH &3:
E\WHV LQ OHQJWK DQG XQLTXHO\ GHILQHV WKH

/HWV H[DPLQH D VLPSOH & SURJUDP FDOOHG WHYV

1 int main(void) {
return 0;

$00 ZH DUH GRLQJ LV FUHDWLQJ D PDLQ IXQFWLF
SDUDPHWHU DQG UHWXUQLQJ $00 WKLV SURJUI

/HWV FRPSLOH DQG UXQ WKLV SURJUDP

/HWV XVH WKH REMGXPS WRRO WR DQG ILQG WKH

+HUH LV D VQLSSHW RI WKH UHVXOWYV \RX ZRXO0G
FRPPDQG +HUH DUH WKH FRQWHQWYV RI WKH PDL!
LQ ,QWHO V\QWD[ DV ZH VSRNH DERXW LQ WKH OL
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880483db <

80483db: ebp
80483dc: ebp,esp
80483de: 08 00 OO eax,oxo
80483e3: ebp
80483e4:

80483e5: ax,ax
80483e7: ax,ax
80483e9: ax,ax
80483eb: ax,ax
80483ed: ax,ax
80483ef:

2Q WKH IDU OHIW ZH KDYH WKH FRUUHVSRQGLQJ
KDYH WKH RSFRGHY DQG ILQDOO\ RQ WKH ULJKW
ODQJXDJH LQ ,QWHO V\QWD]

7R NHHS WKLV VLPSOH OHWV H[DPGBHKMWMHRIN €
FRGHV ‘H FDQ VHH B/ KRS¥ RGHHFRUUHVSRR)
HD[ [LQVWUXFWLRQ RQ WKH ULJKW 7KH QH[W VI
E\WHV RI WKH YD®R HDH WHMHUHIRUH WKH YDOX
HD[ WKHUHIRUH UHSUHVHQWLQJ WKH DERYH FRGF
ZKDW ZH FDOO OLWWOH HQGLDQ QRWDWLRQ ZKLF
LQ RUGHU ZKHQ UHDGLQJ ULJKW WR OHIW

, ZDQW WR PDNH VXUH \RX KDYH WKLV VWUDLJKW
DERYH ZDV

PRY HD[ |
,Q WKLV VFHQDULR WKH FRUUHVSRQGLQJ RSFRGH
E

, ] \RX DUH FRQIXVHG LW LV RN 5HPHPEHU OLWWC
ZLGH WKHUHIRUH WKDW LV E\WHV ELWYV E\V
RUGHU WKHUHIRUH ZH VHH WKH DERYH UHSUHVHC

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
WR FRPSLOH D SURJUDP



3DUW +RZ 7R &RPSLOH ¢

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V ORRN DJDLQ DW ODVW ZHHNV & SURJUDP D
WKDW VRXUFH FRGH LQWR DQ H[HFXWDEOH ILOH

1 int main(void) {

2 return 0;
3 }

7R FRPSLOH WKLV SURJUDP LQ & ZH VLPSO\ W\SH

noroot@noroot-VirtualBox:~/Desktop/CodeS gcc -m32 -ggdb -o exit exit.c

7KLV VLQJOH VWHR FZRLCF ik WNDWVKIH E L Q D UH\[ IRMEKML. I R
WKH ELQDU\ HIHFXWDEOH ILOH

0 ZH ZDQWHG WR FRQYHUW WKLV & VRXUFH FRGH
FRPSLOHU LQ WKH EHORZ IDVKLRQ /HWV VWDUW
WHUPLQDO

noroot@noroot-VirtualBox:~/Desktop/CodeS gcc -S -m32 -00 exit.c

/HW V EHJLQ ZLWK WKH 6 VZLWFK 7KH 6 VZLWEFK
$VVHPEO\ VRXUFH FRGH 7KH P ZLOO FUHDWH D
WHOO WKH FRPSLOHU KRZ PXFK RSWLPL]DWLRQ W
WKH FDSLWDO 2 DQG WKH QXPHULF IXPHULF L
ZKLFK PHDQV LW LV DW WKH PRVW KXPDQ UHDGDI
VXEVWLWXWH D RU WKH DPRXQW RI RSWLPL]

.fFile "exit.c"
.text
.globl main
.type main, @function
main:
.LFBO:
.cfi_startproc
T %ebp
.cfi_def_cfa_offset 8
.cfi offset 5, -8
movl %esp, %eb
.cfi def cfa register 5
movl S0, %eax
opl %ebp
icfi_restore 5
.cfi_def_cfa 4, 4
ret
.cfi_endproc
-LFEB:
.size main, .-main
.ident "GCC: (Ubuntu 5.4.0-6ubuntul~16.04.1
.section .note.GNU-stack,"",@progbits

7KLV VWHS DERYH FUHDWHYV H[LW V ZKLFK LV WK}t
FRGH DV ZH PHQWLRQHG DERYH

L=V, - PRI S B

D WD~

‘H WKHQ QHHG WR FRPSLOH WKH $VVHPEO\ VRXUF
ZLOO JH QHH[W WA HD

noroot@noroot-VirtualBox:~/Desktop/Code$ gcc -m32 -c exit.s -o exit.o
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)LQDOO\ ZH QHHG WR XVH D OLQNHU WR FUHDWH
WKH ELQDU\ REMHFW ILOH ZKLFK ZLOO FUHDWH D

noroot@noroot-VirtualBox:~/Desktop/Code$ gcc -m32 exit.o -o exit

/IDVW ZHHN ZKHQ ZH H[DPLQHG WKH H[HFXWDEOH
REMGXPS DQG H[DPLQHG WKH PDLQ DUHD ZH VDZ
WLPH ZH ZLOO XVH $7 7 $VVHPEO\ /DQJXDJH 6\QW

noroot@noroot-VirtualBox:~/Desktop/CodeS objdump -d exit | grep main.: -All

7KLY FRPPDQG DERYH ZLOO FUHDWH WKH IROORZ

080483db <

80483db: %ebp
80483dc: %esp,%ebp
80483de: 00 o0 oo $0x0,%eax
80483e3: %ebp
80483e4:

80483e5: %ax ,%ax
80483e7: %ax,hax
80483e9: %hax ,hax
80483eb: %ax,%ax
80483ed: %ax,%ax
80483ef:

/HWV H[DPLQH WKH FRGH LQ WKH GHEXJJHU /HW
GHEXJJHU DQG ILUVW OLVW WKH VRXUFH FRGH E\

DQG UXQ WKH SURJUDP )LQDOO\ ZH ZLOO GLVDV\

noroot@noroot-VirtualBox:~/Desktop/CodeS gdb -g exit
Reading symbols from exit...done.

(gdb) 1
1 int main{void) {

2 return 90;

3 }

(gdb) b main

Breakpoint 1 at 0x80483de: file exit.c, line 2.
(gdb) r

Starting program: /home/noroot/Desktop/Code/exit

Breakpoint 1, main () at exit.c:2
2 return 9;
(gdb) disas
Dump of assembler code for function main:
Ox080483db <+0=> push %ebp
0x080483dc <+1=> mov %esp,%ebp
=> AxA80483de <+3> mov $0x0,%eax
Ox080483e3 <+8> pop %ebp
Ox080483ed4 <+9>: ret
End of assembler dump.
,Q HDFK RI WKH WKUHH DERYH H[DPLQDWLRQV \R
LOQVWUXFWLRQV ZKLFK ZH ZLOO WDNH D GHHSHU

IXWXUH WXWRULDOV

TKURXJKRXW WKLV WXWRULDO VHULHYV WKXV IDU
$VVHPEO\ /IDQJXDJH :H DUH JRLQJ WR WXUQ RXU
VWDWHG DERYH DV WKLV LV WKH QDWXUDO V\QWI
$VVHPEOHU DQG *18 'HEXJJHU

7KH ELJJHVW GLIITHUHQW \RX ZLOO VHH LV WKDW
GHVWLQDWLRQV DUH UHYHUVHG



$7 7 6\QWPRYO HVS HESLV PHDQV PRYH HVS LQW
,QWHO BPRWDHVS HEIV PHDQV PRYH HES LQWR H

<RX ZzLOO DOVR VHH VRPH DGGLWLRQDO YDULDQF
ZKLFK ZH ZLOO FRYHU LQ D ODWHU WXWRULDO

, | ZH ZDQWHG WR FUHDWH D SXUH $VVHPEO\ &RG}
DERYH ZH ZRXOG W\SH

.section .data

.section .

.section .text
.globl _start

St bW R

_start:
nop # debugging break point

7
8
2|

--32 -gsta o I
-m elf_1386 -0 exit_ s exit_s.o

7R UXQ DQ\ H[HFXWDEOH LQ /LQX[ \RX W\SH DQC
,Q WKLV FDVH ZH W\SH H[LW DQG SUHVV UHWXU(
7KDW LV JRRG DV DOO ZH GLG ZDV FUHDWH D SUF

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .



3DUW $60 3URJUDP >0I
,PPHGLDWH 'DWD @

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

, DSSUHFLDWH HYHU\RQH EHLQJ SDWLHQW DV LW
$60 SURJUDP KRZHYHU YHU\ QHFHVVDU\ EDFNJUR:
IXOO\ XQGHUVWDQG ZKHUH ZH EHJLQ ZKHQ GHYH(

‘H DUH JRLQJ WR FUHDWH ELW DVVHPEO\ SURJL

ELW PRGH LQ RUGHU WR DWWDFN WKH PD[LPXP
PLQG HYHQ WKRXJK PRVW RI XV $// KDYH ELW R
FDQ UXQ RQ WKHP

JRU WKH PRVW SDUW ZH KDYH EHHQ ZRUNLQJ ZLW
DVVHPEO\ KRZHYHU , DP JRLQJ WR IRFXV RQ WKH
,W LV YHU\ HDV\ WR FRQYHUW EDFN DQG IRUWK E
GHPRQVWUDWHG LQ SULRU WXWRULDOYV

(YHU\ DVVHPEO\ ODQJXDJH SURJUDP LV GLYLGHG

'‘DWD 6HFWKRQY VHFWLRQ LV XVHG IRU GHFODULQ
WKLV GDWD GRHV QRW HYHU FKDQJH DW UXQWLPI
EXIITHU VL]HV ILOH QDPHV HWF

%66 6HFWLRIQV VHFWLRQ LV XVHG IRU GHFODULQ

7TH[W 6HFWKR®Y VHFWLRQ LV XVHG IRU WKH DFWX
D JOREDO BVWDUW ZKLFK WHOOV WKH NHUQHO Zk

&ULWLFDO WR DQ\ GHYHORSPHQW LV WKH XVH RI
XVH WKH V\PERO WR GHFODUH D FRPPHQW DV D¢
UHVSHFWLYH OLQH ZLOO EH LIJIQRUHG E\ WKH FRP

.HHS LQ PLQG DVVHPEO\ ODQJXDJH VWDWHPHQW'
OLQH DV \RX GR QRW KDYH WR HQG WKH OLQH ZL"
ODQJXDJHV 7KH VWUXFWXUH RI D VWDWHPHQW L

>SODEHO@ PQHPRQLF >RSHUDQGV@ >FRPPHQW@

$ EDVLF LQVWUXFWLRQ KDV WZR SDUWV RI ZKLFK
LQVWUXFWLRQ RU WKH PQHPRQLF ZKLFK LV H[HF>
RSHUDQGV RU SDUDPHWHUV RI WKH FRPPDQG

2XU ILUVW SURJUDP ZLOO GHPRQVWUDWH KRZ WR
LPPHGLDWH GDWD WR PHPRU\

/HWV RSHQ 9,0 DQG FUHDWRPRLY L[SUBLPFHEDDWRABG
WKH IROORZLQJ
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1 #moving_1immediate_data: mov immediate data between reg

4 .section .data

6 .section .bss
.lcomm buffer 1

.section .text
.globl _start

_start:
nop #used for debugging pu

mov_immediate_data_to_register:
movl $§ % #m t
movl § buffer #m o buffe location

19 exit:
movl $1, %eax
movl $
int $0x80

7R FRPSLOH \RX W\SH

DV R PRYLQJBLPPHGLDWHBGDWD R PRYLQJBLP
OG P HOIBL R PRYLQJBLPPHGLDWHBGDWD PRY
7R UXQ \RX W\SH

PRYLQJBLPPHGLDWHBGDWD

, ZRXOG OLNH WR VKRZ \RX ZKDW LW ZRXOG ORRNM
H[DPLQH WKLV SDUW \RXXGR @ W HE W R QM)\SEH 6 RP
SURPSW ZKLFK ZLOO LQVWDOO WKH 1HWZLGH $VV

Lng_immediate_data: mov immediate data between reg

4 section .data

6 section .bss
buffer resb 1

9 section .text
global _start

_start:
nop ;used for debugging pu

mov_immediate_data_to_register:
mov eax, 10€ . /] into the EAX
mov byte[buffer], ©9x56 : i

19 exit:
mov eax, 1
mov ebx, @
int

7R FRPSLOH \RX W\SH

QDVP | HOI PRYLQJBLPPHGLDWHBGDWD DVP
OG P HOIBL R PRYLQJBLPPHGLDWHBGDWD PRY
7R UXQ \RX W\SH

PRYLQJBLPPHGLDWHBGDWD

2N ZKDW WKH KHFN 7KHUH LV QR RXWSXW 7KDW
ZURQJ 0DQ\ Rl RXU SURJUDPV ZLOO QRW DFWXDC
PRUH WKDQ VDQGER[ SURJUDPV WKDW ZH ZLOO X'
PDQLSXODWLRQ



1H[W ZHHN ZH ZLOO GLYH LQWR WKH *18 *'% GHEX
XQGHU WKH KRRG

, ZDQW WR WDNH VRPH WLPH DQG GLVFXVV WKH F
DQG WKH ,QWHO 6\QWD[ YHUVLRQ DV ZHOO 7KLV
ZKDW ZH FDOO D VRIWZDUH LQWHUUXSW RRY®@LQ't
HD[PHDQLQJ ZH PRYH WKH GHFLPDO YDOXH RI L
VI\VBH[LW FDOO ZKLFK ZLOO SURSHUO\ WHUPLQDW
WKHUH LV QR VHIPHQWDWLRP® YDXOW HAQ. DK PR Y H
HE[ WR VKRZ WKDW WKH SURJUDP VXFFHVVIXO[O\

/LQH DQG VHW XS WKH VRIWZDUH LQWHUUXSYV
LOVWUXFWLRHMWOWGLYH LQWR WKLY D OLWWOH C

,Q /LQX[ WKHUH DUH WZR GLVWLQFW DUHDYV RI Pl
DQ\ SURJUDP H[HFXWLRQ ZH KDYH WKH .HUQHO 6¢
'LVSDWFKHU VHFWLRQ DQG WKH 9HFWRU 7DEOH

$W WKH YHU\ WRS RI PHPRU\ LQ DQ\ SURJUDP HJ[H
ZKLFK LV PDGH XS RI 7TKH 6WDFN 7KH +HDS DQG |
EH LOOXVWUDWHG LQ WKH EHORZ GLDJUDP

The Stack

| 1 Return Address

The Heap

ASM Code

m—

[ Mext Instruction (After INT 0x80 Call)

USER SPACE

Dispatcher

LINUX KERNEL SPACE

Vector Table

N (0x80 Vector



:KHQ ZH ORDG WKH YDOXHV DV ZH GHPRQVWUDWF
QH[W LQVWUXFWLRQ V DGGUHVVY LQ WKH 8VHU 6S
FRGH LV SODFHG LQWR WKH 5HWXUQ $GGUHVYV D!
ZKHQ ,17 [ GRHV LWV ZRUN LW FDQ SURSHUO\ 1
FDUULHG RXW QH[W WR HQVXUH SURSHU DQG VHT

.HHS LQ PLQG LQ PRGHUQ YHUVLRQV RI /LQX[ ZH
PHDQV \RX GR 127 KDYH DFFHVV WR WKH /LQX][ .H
ORQJ OLQH WKDW UXQV LQ WKH PLGGOH RI WKH C
6SDFH

7KH QDWXUDO TXHVWLRQ LV ZK\ FDQ W ZH DFFHV'
/ILQX[ ZLOO 127 DOORZ \RXU FRGH WR DFFHVV RSF
EH YHU\ GDQJHURXYVY DV DQ\ ODOZDUH FRXOG PDQ
26 WR WUDFN DOO VRUWYV RI WKLQJV VXFK DV XVt

,Q DGGLWLRQ PRGHUQ /LQX[ 26 DUFKLWHFWXUH |
FRPSRQHQWY FRQVWDQWO\ DV QHZ VRIWZDUH LV
VIVWHP SDWFKHV DQG XSJUDGHV 7KLV LV WKH FI
RSHUDWLQJ V\VWHPYV

7KH zD\ WKDW ZH KDYH RXU FRGH FRPPXQLFDWH
XVH RI D NHUQHO VHUYLHV FDOO JDWH ZKLFK LV
6SDFH ZKHUH \RXU SURJUDP LV UXQQLQJ DQG .HU
WKURXJK WKH /LQX[ 6RIWZDUH ,QWHUUXSW RI [

$W WKH YHU\ YHU\ ERWWRP RI PHPRU\ ZKHUH VH.
WDEOH ZLWK HQWULHV (YHU\ HQWU\ LV D PHPI
RITVHW SRUWLRQV ZKLFK FRPSULVH RI E\WHV Sk
UHVHUYHG IRU WKLV WDEOH DQG 12 27+(5 &2'( FD
DGGUHVY LV FDOOHG DQ LQWHUUXSW YHFWRU ZK
LOWHUUXSW YHFWRU WDEOH ZKHUH HYHU\ YHFWR
YHFWRU VWDUWYV RIlI RFFXS\LQJ E\WHV WR 4]
FRQWDLQV WR HWF

.HHS LQ PLQG QRQH RI WKHVH DGGUHVVHV DUH ¢
VWDWLF LV YHFWRU [ ZKLFK SRLQWV WR WKH V
NHUQHO VHUYLFH URXWLQHV

KHQ WKH UHWXUQ DGGUHVYV LV SRSSHG RIlI WKH "
WKH LOQOVWUXFWLRQ LV FDOOHG WKH ,QWHUUXSW
HIHFXWLRQ RI SURJUDP IORZ

7DNH VRPH WLPH DQG ORRN DW WKH HQWLUH WDE
WHUPLQDO DQG W\SLQJ

FDW XVU LQFOXGH DVP XQLVWGB K

%HORZ LV D VQDSVKRW RI MXVW D IHZ RI WKHP $
WKH V\VBH[LW WKDW ZH XWLOL]J]HG LQ RXU DERYH



_ASM_X86_UNISTD 32 H
“ASM_X86_UNISTD 32 H 1

__NR_restart_syscall @
__NR_exit 1

__NR_fork 2

__NR_read 3

__NR_write 4

6WDUWLQJ ZLWK WKLV OHVVRQ ZH ZLOO WDNH D

B3URJUDP
'"HEXJ
+DFN

(DFK ZHHN ZH ZLOO VWDUW ZLWK D SURJUDP OLN
ZLOO WDNH LW LQWR *'% DQG H[DPLQH ZKDW HI[DF
DQG ILQDOON LQ WKH WKLUG VHULHV RI HDFK ZHH
LW WR ZKDWHYHU ZH ZDQW GHPRQVWUDWLQJ WKt
LOQFOXGHY OHDUQLQJ KRZ WR KDFN PDOZDUH WR

'H ZLOO QRW QHFHVVDULO\ ORRN DW PDOZDUH Gl
WRSLFV RI DVVHPEO\ ODQJXDJH SURJUDPV WKDW
XQGHUVWDQGLQJ VR WKDW $1< SURJUDP FDQ EH
OLNLQJ 7KDW LV WKH SXUSRVH RI WKHVH WXWRU

7KH LQIRUPDWLRQ \RX ZLOO OHDUQ LQ WKLV WXW
*8, GHEXJJHUV OLNH ,'$ 3UR DV ZHOO KRZHYHU ,
GHEXJJHU

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
DVVHPEO\ GHEXJ



3DUW $60 '"HEXJJIJLQJ >
,PPHGLDWH 'DWD @

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

/HW V EHJLQ E\ ORDGLQJ WKH ELQDU\ LQWR *'%
7R ORDG LQWR *'% W\SH

JGE T PRYLQJBLPPHGLDWHBGDW

noroot@noroot-VirtualBox:~/Desktop/Code$S g -q moving_lmmediate_data
Reading symbols from moving_immediate_data...(no debugging symbols found)...done

(gdb) b _start

Breakpoint 1 at ©8x8048074

(gdb) r

Starting program: /home/noroot/Desktop/Code/moving_immediate_data

Breakpoint 1, 0x080480874 in _start ()

(gdb) disas

Dump of assembler code for function _start:
=> 0x08048074 <+0=>: nop

End of assembler dump.

/HW V ILUVW VHW D EUHDNSRLQW RQ VWDUW E\ W

‘H FDQ WKHQ UXQ WKH SWRJUDP E\ W\SLQJ
7R WKHQ EHJLQ GLVDVVHPEDVDXH VLPSO\ W\SH

‘H FRGH@RX KLFK PHDQV QR RSHUDWLRQ RU [ | U
SHUVSHFWLYH IRU SURSHU GHEXJJLQJ SXUSRVHYV
LV JRRG SUDFWLFH ZKHQ FUHDWLQJ DVVHPEO\ SU
(gdb) si

Ox080848075 in mov_immediate data to register ()
(gdb) disas

Dump of assembler code for function mov_immediate data to register:
0x08048075 <+0=: mov $0x64,%eax
Ox0804807a <+5=: movl $0x50,0x8049090

End of assembler dump.

7KH QDWLYH V\QWD[ DV , KDYH VWDWHG PDQ\ WLF
VHH DERYH , SDLQIXOO\ JR EDFN DQG IRUWK GHC
HDFK KRZHYHU JRLQJ IRUZDUG , ZLOO EH VWLFENL
WR VKRZ \RX D IHZ H[DPSOHV RI ERWK , ZLOO VW
,QWHO V\QWD[ VLPSO\ W\SH VHW GLVDVVHPEO\ 10O
DUH ORRNLQJ IRU

‘H ILUVW XVH WKH FRPPDQG VL ZKLFK PHDQV VWF
LQVWUXFWLRQ :KDVB\Z\MDWHH \RKUBUBWP RYLQJ WK F
[ LQWR 7KLV LV VLPSO\ PRYLRU BWALRB G RPSX\
[ LQWR ZKLFK GHPRQVWUDWHY PRYLQJ DQ LPPH
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(gqdb) si
0x0804807a in mov_immediate_data_to_register ()

0x64 100

0x0 0

ox0 ]

0x0 0

oxffffdod4e axffffdeae
0x0 0x0

ox0 4]

0x0 0

Ox804807a 0x804807a <mov_immediate data to register+5>
0x202

0x23

Ox2b

ax2b

ox2b

0x0

0x0

‘H VWHS LQWR DJDLQ DQG WKHQ XVH WKH FRPPDC(
EHWZHHQ WKHP WR JLYH XV LQIRUPDWLRQ RQ WK
VHH ($; QRZ KDV WKH YDOXH RI [ KH[ RU GHF

0x08048084 in exit ()

(gdb) disas

Dump of assembler code for function exit:

=> OxOB8048084 <+0>: mov $0x1,%eax
0x08048089 <+5>: mov $0x0,%ebx
Bx0804808e <+10>: int SOx80

End of assembler dump.

(gdb) print /x buffer

51 = x50

$IWHU ZH VWHS LQW B IDUDXH VIHHGWEKFRDW ZH KDYH V

YDOXH RILQWREXKHDEHO DV FDQ UHIHU EDFN WR

ZHHN WR VHH

KHQ GHDOLQJ ZLWK QRQ UHJLVWHU GDWD ZH FD
WA\SSHULQW [ BERIGHWN FOHDUO\ VKRZV XV WKDW WK
7TKH[ GHVLIJQDWLRQ PHDQV VKRZ XV WKH YDOXH L¢

(gdb) x/xb ©x8049090

BxB8049098 <buffers:

&RQVHTXHQWO\ \RX FDQ UHYLHZ VOLGH mBINVWBILW
LPPHGLDWH YDO®RDBHG EQWFOUNKHO RU LQ WKLV |
EXIIHWKLFK[LV DQG ZH FDQ H[DPLQH LW E\ XVLC(
LQVWUXFWLRQEE\[W\SLQ@KLFK VKRZV XV RQH KH[ E
ORFDWLRQ ZK[LFK \LHOGV

‘H ZLOO EH GRLQJ WKLV ZLWK HYHU\ SURJUDP H[L
GHEXJJLQJ SURFHVV ,| WKHUH DUH DQ\ TXHVWLR
FRPPHQWYV

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
DVVHPEO\ KDFN



3DUW $60 +DFNLQJ >0F
,PPHGLDWH 'DWD @

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

/HW V EHJLQ E\ ORDGLQJ WKH ELQDU\ LQWR *'%
7R ORDG LQWR *'% W\SH

JGE T PRYLQJBLPPHGLDWHBGDWD

noroot@noroot-VirtualBox:~/Desktop/Code$S g -q moving_lmmediate_data
Reading symbols from moving_immediate_data...(no debugging symbols found)...done

(gdb) b _start

Breakpoint 1 at ©8x8048074

(gdb) r

Starting program: /home/noroot/Desktop/Code/moving_immediate_data

Breakpoint 1, 0x080480874 in _start ()

(gdb) disas

Dump of assembler code for function _start:
=> 0x08048074 <+0=>: nop

End of assembler dump.

/HW V ILUVW VHW D EUHDNE&EREVOWDR® VWDUW E\ W

‘H FDQ WKHQ UXQ WKH SWRJUDP E\ W\SLQJ
7R WKHQ EHJLQ GLVDVVHPGDVDXH VLPSO\ W\SH

‘H FRGH@RX KLFK PHDQV QR R[SHUDRWPLRQ RB&2'(
SHUVSHFWLYH IRU SURSHU GHEXJJLQJ SXUSRVHYV
LV JRRG SUDFWLFH ZKHQ FUHDWLQJ DVVHPEO\ SU
(gdb) si

Ox080848075 in mov_immediate data to register ()
(gdb) disas

Dump of assembler code for function mov_immediate data to register:
0x08048075 <+0=: mov $0x64,%eax
Ox0804807a <+5=: movl $0x50,0x8049090

End of assembler dump.

/JHWV KDYH VRPH IXQ $WNRW K HVDSRCL QARRDBHMHY W KDW
IDFW EHHQ PR¥;HG LQWR
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(gdb) si
Ox08048075 in mov_immediate_data_to_register ()
(gdb) disas
Dump of assembler code for function mov_immediate_data_to_register:
=> Ox08048075 <+0>: mov $0x64,%eax
0x0804807a <+5>: movl 50x50,0x8049090
End of assembler dump.
(gdb) si
0x0804807a in mov_immediate_data_to_register ()

0x64 100

oxe 0

0x0 0

oxoe 0

oxffffde4e oxffffde4e
oxe ox0

0x0 0

oxe 0

0x804807a 0xB04807a <mov_1immediate_data_to_register+5>
0x202

0x23

0x2b

0x2b

0x2b

oxe

oxe

‘H FDQ V$,HKDV WKH YDORMH RGHFLPDO /HWV +$&.
QRZ E\ VHWWWRJIVD\ VRPHWKLE\JVO\ISNHQN HD| [

Ox66

oxe

oxe

0x0

axffffde4e oxffffde4e
0x0 0x0

oxe 0

oxe 0

0x804807a 0x804807a <mov_immediate_data_to_register+5>
0x202 [ IF ]

0x23 35

0x2b

0x2b

0x2b

0x0

oxe

%$0 7KHUH ZH JR <RX FDQ VHH WKH 8/7,0%7( SRZ
KDFNHG WKH YDOXHR IURP WR GHFLPDO 7KLV LV
H[DPSOH KRZHYHU \RX FDQ FOHDUO\ VHH ZKHQ \R
\RX GHYHORS D JUHDWHU SRZHU RYHU WKH FRPS?
FUHDWH ZH ZLOO KDYH D YHU\ VLPSOH OHVVRQ C
SRUWLRQ RI WKH FRGH VR ZH FDQ QRW RQO\ VHH
GHEXJJHG EXW KRZ ZH FDQ PDQLSXODWH LW WR :z

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
DVVHPEO\ SURJUDP



3DUW $60 SURJUDP >0I
Y%YHWZHHQ 5HIJLVWHUV @

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

,Q RXU VHFRQG SURJUDP ZH ZLOO GHPRQVWUDWH
UHJLVWHUV ORYLQJ GDWD IURP RQH UHJLVWHU W
GDWD ,W LV DOZD\V DGYLVDEOH WR NHHS GDWD
HQJLQHHUHG IRU VSHHG

6SHFLILFDOO\ ZH ZLOO PRYH WKH YDOXH LQ ('; LC
ZLWK D VLPSOH LPPHGLDWH YDOXH RI  GHFLPDO
LQWR ($;

1 #moving_data_between_registers: mov data between registers

.section .data

6 .section .text
.globl _start

9 _start:
nop #used for debugging pur

movl $22, %edx #mov immediate value into

4 mov_data_between_registers:
movl %edx, %eax #mov the value in EDX 1

exit:

.HHS LQ PLQG \RX FDQ RQO\ PRYH VLPLODU UHJLV
WKDW ($; DQG ('; DUH ELW UHJLVWHUV :H NQRZ
EH DFFHVVHG E\ WKHLU ELW YDOXHV DV D[ DQG

ELW YDOXH LQWR D ELW YDOXH DQG YLFH YH!

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
VHFRQG DVVHPEO\ SURJUDP


https://github.com/mytechnotalent/Reverse-Engineering-Tutorial

3DUW $60 '"HEXJJILQJ >
Y%YHWZHHQ 5HIJLVWHUV @

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

/IHW V GHEXJ WKH VHFRQG SURJUDP EHORZ

.section .data

6 .section .text
.globl _start

_start:
nop B d for debugging purposes

movl $22, %edx #mov immediate value into ED

mov_data_between_registers:
movl %edx, %eax

exit:
movl $1, %eax
movl $0, %ebx # E
20 int SOx8 all t

/IHWV ILUH XS *"% DQG EUHDN RQ BVWDUW UXQ W

noroot@noroot-VirtualBox:~/Desktop/CodeS gdb -q moving_data between_registers
Reading symbols from moving data_between_registers...(no debugging symbols found
)...done.

(gdb) b start

Breakpoint 1 at 0x8048054

(gdb) r

Starting program: /fhome/noroot/Desktop/Code/moving_data_between_registers

Breakpoint 1, ©x88048054 in _start ()

(gdb) disas
Dump of assembler code for function _start:
=> 0x08048054 <+0>: nop

0x08048055 <+1>: mov $0x16 ,%edx
End of assembler dump.
(gdb)
Dump of assembler code for function _start:
=> 0x08048054 <+0>: nop

0x08048055 <+1>: mov 50x16 , %edx

1RZ OVMMMWZLFH DQG

Ox0

0x16

oxe

oxffffde3e oxffffde3e
oxe oxe

Oxe 0]

Oxe i)

0x804805a 0x804805a <mov_data_between_registers>
0x202 [ IF ]

Ox23 35

0x2b 43

0x2b 43

ox2b 43

Oxe 0]

Oxe i)

$V ZH FDQ VHH WKH RDOGHFRPDO GLG PRYH LQWR
1RZ OMMPVDLQ
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$V \RX FDQ VHH ZH KDYH VXFFHVVIXOO\ PRYHG (';

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
DVVHPEO\ SURJUDP



3DUW $60 +DFNLQJ >0F
Y%YHWZHHQ 5HIJLVWHUV @

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

/HW V KDFN WKH VHFRQG SURJUDP EHORZ

/IHWV ILUH XS *"% DQG EUHDN RQ BVWDUW UXQ W

1RZ OVMMMWZLFH DQG



$v ZH FDQ VHH WKH RUDOXHFRPDO GLG PRYH LQWR
7KLV LV ZKDW ZH GLG LQ WKH ODVW OHVVRQ KRZ
YDOXH WR VRPHWKLQJ HOVH

‘H FDQHW HG[ IRU H[DPSOH

$V \RX FDQ VHH ZH HDVLO\ KD;F NHG VRKIHGHDFALRH &R

+RSHIXOO\ \RX VHH VRPH YHU\ VLPSOH SDWWHUQ
VLPSOH DVVHPEO\ ODQJXDJH SURJUDPV 7KH NH\
YDOXHV DQG LQVWUXFWLRQV VR WKDW \RX KDYH

‘H DUH JRLQJ WR FRQWLQXH WR PRYH DW D VQDL
WXWRULDO DV P\ JRDO LV WR JLYH HYHU\RQH YHL
XQGHUVWDQG [ DVVHPEO\

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
DVVHPEO\ SURJUDP



3DUW $60 3URJUDP >0I
%HWZHHQ OHPRU\ $QG 5HJL

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

,Q RXU WKLUG SURJUDP ZH ZLOO GHPRQVWUDWH
DQG UHJLVWHUV

6SHFLILFDOO\ ZH ZLOO PRYH WKH YDOXH RI LQVL!
LQWR (&;

.HHS LQ PLQG WR DVVHPEOH ZH W\SH

DV R PRYLQJBGDWDBEHWZHHQBPHPRU\BDQGB!L
PRYLQJBGDWDBEHWZHHQBPHPRU\BDQGBUHJLVWH

7R OLQN WKH REMHFW ILOH ZH W\SH

OG P HOIBL R PRYLQIJBGDWDBEHWZHHQBPHPRL
PRYLQJBGDWDBEHWZHHQBPHPRU\BDQGBUHJLVWH

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
DVVHPEO\ SURJUDP



3DUW $60 'HEXJJLQJ >
%HWZHHQ OHPRU\ $QG 5HJL

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

/IHW V GHEXJ

6SHFLILFDOO\ ZH ZLOO PRYH WKH YDOXH RI LQVL:
LQWR (&;

‘H RSHQ *'% LQ TXLHW PRGH DQG EUHDN RQ BVWED
FRPPDQGVY DERYH



$VvV ZH FDQ VHH ZKHQ ZH LQIR UHJLVWHUV WKH YD

$IWHU ZH VWHS LQWR WZLFH ZH QRZ VHH WKH YL

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
DVVHPEO\ SURJUDP



3DUW $60 +DFNLQJ >O0F
%HWZHHQ OHPRU\ $QG 5HJL

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

/HW V KDFN

6SHFLILFDOO\ ZH ZLOO PRYH WKH YDOXH RI LQVL!
LOQWR (&; OLNH EHIRUH

‘H RSHQ *'% LQ TXLHW PRGH DQG EUHDN RQ BVWED
FRPPDQGVY DERYH



$VvV ZH FDQ VHH ZKHQ ZH LQIR UHJLVWHUV WKH YD
DQRWKHU VL

$V \RX FDQ VHH WKH YDOXH RI (&; LV GHFLPDO
OHVVRQ QRZ OHWV KDFN WKDW YDOXH WR VRPHW

/HWWW HF[ DQG GR DQ L U

$V \RX FDQ FOHDUO\ VHH ZH KDYH KDFNHG WKH Y
GHFLPDO

$V , KDYH VWDWHG WKURXJKRXW WKLV VHULHV (
H[DPSOHVY VR WKDW \RX JHW WKH KDUG PXVFOH P

YDULHW\ Rl VLWXDWLRQV VR WKDW \RX XOWLPDW
FRQWURO

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
DVVHPEO\ SURJUDP



3DUW $60 3URJUDP >0I
%YHWZHHQ 5HIJLVWHUV $QG

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

,Q RXU IRXUWK SURJUDP ZH ZLOO GHPRQVWUDWH
UHJLVWHUV DQG PHPRU\

6SHFLILFDOO\ ZH ZLOO PRYH WKH LPPHGLDWH YD
PRYH WKDW YDOXH VWRUHG LQ ($; LQWR WKH FRC
KDG WKH YDOXH RI GHFLPDO DW UXQWLPH .HH!
YDOXH DQ\WKLQJ KRZHYHU , FDOOHG LW FRQVWD
GDWD VHFWLRQ

<RX FDQ FOHDUO\ VHH LW FDQ EH PDQLSXODWHG
FRQVWDQW GHOLEHUDWHO\ DV LI LW ZDV LQ SXUt
[D KH[

7KLV FRGH LV SXUHO\ DQ DFDGHPLF H[HUFLVH DV
XS XQGHU WKH EVV VHFWLRQ KRZHYHU , ZDQWHC
SRVVLEOH WR VKRZ WKH DEVROXWH IOH[LELOLW\

.HHS LQ PLQG WR DVVHPEOH ZH W\SH

DV R PRYLQIJBGDWDBEHWZHHQBUHJLVWHUVBD:
PRYLQJBGDWDBEHWZHHQBUHJLVWHUVBDQGBPHPR

7R OLQN WKH REMHFW ILOH ZH W\SH

OG P HOIBL R PRYLQJBGDWDBEHWZHHQBUHJLYV
PRYLQJBGDWDBEHWZHHQBUHJLVWHUVBDQGBPHPR

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
DVVHPEO\ SURJUDP



3DUW $60 '"HEXJJIJLQJ >
%YHWZHHQ 5HIJLVWHUV $QG

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

,Q RXU IRXUWK SURJUDP ZH ZLOO GHPRQVWUDWH
UHJLVWHUV DQG PHPRU\

6SHFLILFDOO\ ZH ZLOO PRYH WKH LPPHGLDWH YD
PRYH WKDW YDOXH VWRUHG LQ ($; LQWR WKH FRC
KDG WKH YDOXH RI GHFLPDO DW UXQWLPH .HH!
YDOXH DQ\WKLQJ KRZHYHU , FDOOHG LW FRQVWD
GDWD VHFWLRQ

$V \RX FDQ VHH DERYH ZH JR LQWR *'% DQG FOHD
KDV EHHQ UHSODFHG ZLWK GHFLPDO ZKHUH LQ
GHFLPDO LQ OLQH Rl WKH FRGH DW WKH EHJLQCQC

‘H FDQ FOHDUO\ VHH WKDW LQ OLQH Rl WKH FR:
VXFFHVVIXOO\ PRYHG LQWR ($; DQG LQWR WKH Pt

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
DVVHPEO\ SURJUDP



3DUW $60 +DFNLQJ >0F
%YHWZHHQ 5HIJLVWHUV $QG

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

/HW V UH H[DPLQH WKH VRXUFH FRGH

‘H DJDLQ FDQ VHH DERYH WKDW ZH ZLOO PRYH Wt
LQWR ($; :H WKHQ PRYH WKDW YDOXH VWRUHG L¢(
PHPRU\ ZKLFK LQLWLDOO\ KDG WKH YDOXH RI G
FRXOG KDYH FDOOHG WKH YDOXH DQ\WKLQJ KRZH
DV D FRQVWDQW LQ WKH GDWD VHFWLRQ

$V \RX FDQ VHH DERYH ZH JR LQWR *'% DQG FOHD
KDV EHHQ UHSODFHG ZLWK GHFLPDO ZKHUH LQ
GHFLPDO LQ OLQH Rl WKH FRGH DW WKH EHJLQC

‘H FDQ FOHDUO\ VHH WKDW LQ OLQH Rl WKH FR:
VXFFHVVIXOO\ PRYHG LQWR ($; DQG LQWR WKH Pt

1RZ OHWV KDFN WKLV WKLQJ



‘H WRRN WKH YHU\ VWHSV DV ZH GLG ODVW WLPH
KDFN WKH YDOXH RI FRQVWDQW WR ZKLFK ZH KDF

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
DVVHPEO\ SURJUDP



3DUW $60 SURJUDP >,(C
$GGUHVVLQJ :LWK 5HJLVWE

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

,Q RXU ILIWK SURJUDP ZH ZLOO GHPRQVWUDWH K
DGGUHVVLQJ ZLWK UHJLVWHUV

'H FDQ SODFH PRUH WKDQ RQH YDOXH LQ PHPRU\
PHPRU\ ORFDWLRQ FRQWDLQHG RQH VLQJOH YDO:
YDOXH RI FRQVWDQWY FRQWDLQV VHSDUDWH Y

7KLV FUHDWHY D VHTXHQWLDO VHULHV RI GDWD )\
YDOXH RFFXSLHV RQH XQLW RI PHPRU\ ZKLFK LV I

‘H PXVW XVH DQ LQGH[ VI\VWHP WR GHWHUPLQH W
FUHDWHG DERYH LV DQ DUUD\

'H ZLOO XWLOL]JH WKH LQGH[HG PHPRU\ PRGH ZKH
GHWHUPLQHG E\ D EDVH DGGUHVYVY DQ RIIVHW DG
WKH VL]H RI WKH GDWD HOHPHQW LQ RXU FDVH L
GHWHUPLQH ZKLFK GDWD HOHPHQW WR VHOHFW

.HHS LQ PLQG DQ DUUD\ VWDUWYV ZLWK LQGH[ 7
PRYLQJ LQWR HGL ZKLFK LV WKH QG LQGH[ ZKLF}t

‘H ZLOO GLYH GHHSHU LQWR WKLV LQ WKH QH[W (
WDNH VRPH WLPH WR VWXG\ WKH FRGH DERYH DQ

.HHS LQ PLQG WR DVVHPEOH ZH W\SH

DV RLQGLUHFWBDGGUHVVLQJBZLWKBUHJLVWEF
LOQGLUHFWBDGGUHVVLQJIJBZLWKBUHJLVWHUYV V

7R OLQN WKH REMHFW ILOH ZH W\SH



OG P HOIBL RLQGLUHFWBDGGUHVVLQJBZLWKB
LOQGLUHFWBDGGUHVVLQIJBZLWKBUHJLVWHUV R

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
DVVHPEO\ SURJUDP



3DUW $60 '"HEXJJILQJ >
$GGUHVVLQJ :LWK 5HJLVWE

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

,Q RXU ILIWK SURJUDP ZH GHPRQVWUDWHG KRZ Z
ZLWK UHJLVWHUYV

, ZDQW WR VWDUW E\ DGGUHVVLQJ WKH TXHVWLR
OHVVRQV , SURYLGHG PDQ\ ZD\V WR HDVLO\ FRQY
VIQWD[ DQG ,QWHO V\QWD]

, GHOLEHUDWHO\ FKRRVH WKLV SDWK VR WKDW L)
PRVW FRPSOH[ IODYRU RI [ , \RX DUH FRQIXVH(
SULRU OHVVRQV DV , JR WKURXJK WKH GLIIHUHQF

/HW V UHFDS :H ZLOO XVH REMGXPS WR WDNH D |
DERYH WKDW ZH FRPSLOHG LQ RXU ODVW OHVVRC(C
VRXUFH FRGH

REMGXPS G 0 LQWHO LQGLUHFWBDGGUHVVLQJBZ

1RZ EDFN WR RXU UHJXODUO\ VFKHGXOHG SURJUI

/HW V ORDG WKH ELQDU\ LQWR *'% DQG EUHDN RC
R1 WKH YDOXHVY LQVLGH WKH FRQVWDQWYV ODE



‘H WKHQ PRYH WKH PHPRU\ DGGUHVV RI WKH FRQ
LPPHGLDWH YDOXH RI GHFLPDO LQWR WKH VHFI
HVVHQFH D VRXUFH FRGH KDFN DV ZH DUH FKDQJ

.,/ \RX H[DPLQH WKH VRXUFH FRGH \RX VHH OLQH
HGL .HHS LQ PLQG WKLV LV WKH VHFRQG YDOXH

<RX FDQ VHH ZH FKDQJHG WKH YDOXH RI GHFLPI

7KLV LV RXU ILUVW LQWURGXFWLRQ WR DUUD\V L
XQGHUVWDQG KRZ WKH\ ZRUN DV \RX PD\ VRPHGD
5HYHUVH (QJLQHHU ORRNLQJ DW WKH FRPSLOHG |
SURJUDP FRPSLOHG DUUD\V

,Q RXU QH[W OHVVRQ ZH ZLOO PDQXDOO\ KDFN RC(
ZH ZLOO KDYH WR RYHUZULWH WKH FRQWHQWV L(
LPPHGLDWH YDOXH 7KH IXQ LV RQO\ EHJLQQLQJ

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
DVVHPEO\ SURJUDP



3DUW $60 +DFNLQJ >,C
$GGUHVVLQJ :LWK S5HIJLVWE

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

/HW V UHH[DPLQH WKH VRXUFH RQFH PRUH

/HW V RQFH DJDLQ ORDG WKH ELQDU\ LQWR *'% D

$vV ZH ORRN DERYH ZH VHH WKH FRPPDQG SULQW
YDOXH RI GHFLPDO 7KH ELQDU\ DW UXQWLPH S>
ODEHO WR D UHVSHFWLYH PHPRU\ DGGUHVYV

,Q WKLV FDVH ZH VHH WKDW WKH SRLQWHU WR [
DV ZH KDYH VWDWHG DERYH $Q LQWHJHU KROGV
DUUD\ ZLOO EH VWRUHG LQ [ D 7KLV PHPRU\

,/ ZH ZHUH WR FRQWLQXH WR DGYDQFH WKURXJK
QH[W YDOXH DQG VR IRUWK 5HPHPEHU HDFK PHP
KROGYV E\WHV RI GDWD

/HW V KDFN



$IWHU ZH EURNH RQ BVWDUW DQG UDQ ZH H[DPL(
OHVVRQ +HUH ZH KDFN WKH YDOXH DW [ D Wi
DQG ZH FDQ VHH WKDW ZH VXFFHVVIXOO\ FKDQJH

7KLV OHVVRQ LV YHU\ LPSRUWDQW WR XQGHUVWL
PHPRU\ DQG KRZ WR PDQLSXODWH DQG KDFN WKH
OHDYH WKHP LQ WKH FRPPHQWYV EHORZ

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
VL[WK DVVHPEO\ SURJUDP



3DUW $60 3BURJUDP >&!
,QVWUXFWLRQV@

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

,Q RXU VL[WK SURJUDP ZH ZLOO GHPRQVWUDWH K
LQVWUXFWLRQV

%HIRUH ZH GLYH LQWR VRPH FRGH OHWV WDON D
SURFHVVRU IURP XWLOL]JLQJ WKH -03 LQVWUXFWL

7KHUH DUH XQVLJQHG &029 LQVWUXFWLRQV VXFK
&029% RU &0291%( $ERYH >&DUU\ )ODJ RU =HUR )
&029%( RU &0291% $ERYH 2U (TXDO >&DUU\ )ODJ
&0291& 1RW &DUU\ >&DUU\ )ODJ @

&029% RU &0291$%$( %HORZ >&DUU\ )ODJ @
&029& &DUU\ >&DUU\ )ODJ @

&029%( RU &0291$ %HORZ 2U (TXDO >&DUU\ )ODJ
&029( RU &029= (TXDO >=HUR )ODJ @

&0291( RU &0291= 1RW (TXDO >=HUR )ODJ @
&0293 RU &0293( 3DULW\ >3DULW\ )ODJ @
&02913 RU &02932 1RW 3DULW\ >3DULW\ )ODJ @
7KHUH DUH DOVR VLJQHG &029 LQVWUXFWLRQV V:
&029*( RU &0291/ *UHDWHU 2U (TXDO >6LJQ )ODJ
&029/ RU &0291*( /HVV >6LJQ )ODJ [RU 2YHUIORZ
&029/( RU &0291* /HVV 2U (TXDO >6LJQ )ODJ [RU
&0292 2YHUIORZ >2YHUIORZ )ODJ @

&02912 1RW 2YHUIORZ >2YHUIORZ )ODJ @
&0296 6LJQ 1(*$7,9( >6LJQ )ODJ @

&02916 1RW 6LJQ 326,7,9( >6LJQ )ODJ @

.HHS LQ PLQG WR UHYLHZ WKH UHODWLRQVKLSV E
RSHUDWLRQV 7KH XQVLJQHG LQVWUXFWLRQV XW
GLIIHUHQFH EHWZHHQ WKH WZR RSHUDQGV ZKHU}
DQG 2) WR LQGLFDWH WKH FRQGLWLRQ RI WKH FFR

, /' \RX QHHG D UHIUHVKHU RQ WKH IODJ SOHDVH U



7KH &029 LQVWUXFWLRQV UHO\ RQ D PDWKHPDWL
UHJLVWHU WR RSHUDWH DQG WKHUHIRUH VDYHV "
DIWHU WKH FRPSDUH VWDWHPHQW /HWYV H[DPLQF

2N OHWV EHJLQ ZLWK OLQHV DQG 7KLV LV QF
DV ZH DUH VLPSO\ PRYLQJ WKH DUUD\ LQWR HE]

2Q OLQH ZH VHH WKH ILQGBVPDOOHVWBYDOXH
WKURXJK WKH DUUD\ DQG XVLQJ WKH &029% WR 11l

‘H VHHPS HE[ HWR ZKLFK FPS VXEWUDFWYV WKH |
VHFRQG DQG VHWV WKH ()/$*6 UHJLVWHU DSSURS
XVHG WR UHSODFH WKH YDOXH LQ HE[ ZLWK WKH
ZKDW ZDV RULJLQDOO\N LQ WKH HE[ UHJLVWHU

$IWHU ZH H[LW WKH ORRS ZH VHH WKUHH VHWV R
VHFRQG WR GLVSOD\ RXU FRQYHUWHG LQWHJIHU V
DQG OLQH IHHG

.HHS LQ PLQG WR DVVHPEOH ZH W\SH



DV R FPRYBLQVWUXFWLRQV R FPRYBLQVWUXF)
7R OLQN WKH REMHFW ILOH ZH W\SH
OG P HOIBL R FPRYBLQVWUXFWLRQV FPRYBLQ"

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
DVVHPEO\ SURJUDP



3DUW $60 'HEXJJLQJ >
QVWUXFWLRQV@

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

/HWV UH H[DPLQH VRPH VRXUFH FRGH

/HWV EUHDN RQ [ ZKLFK LV OLQH /THW 8 WL
HE[:H FDQ VHH WKH YDOXH RI



2N QRZ OHWV EUHDN RQ | E ZKLFK LV OLQH
H[DPLQLQJ WKBIQWXGIKN RDV EHHQ FRQYHUWHG WF
HTXLYDOHQW VR LQ RUGHU WR VHH WKH PRUXHLUR

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .
DVVHPEO\ SURJUDP



3DUW $60 +DFNLQJ >&f
QVWUXFWLRQV@

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

/HW V EULQJ WKH ELQDU\ LQWR JGE

/HW V QRZ UXQ WKH ELQDU\ :H VHH WKDW WKH VF
2XU ILQDO ELW RI LQVWUXFWLRQ LQ WKLV WXWRL
WKH H[HFXWLRQ WKDW \RX VR FKRRVH

‘HVHW HLS [ ZKAGK LV WKH H[LW URXWLQH :I
DOO RI WKH FRGH IURP WKH QRS LQVWUXFWLRQ Z
WKLV FRPPDQG WR MXPS DQ\ZKHUH LQVLGH RI DQ

, ORRN IRUZDUG WR VHHLQJ \RX DOO QH[W ZHHN .



3DUW &RQFOXVLROQ

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KLV KDV EHHQ DQ HIWHQVLYH DQG KRSHIXOO\ Et}
8QGHUVWDQGLQJ DVVHPEO\ ODQJXDJH LV VR LPSI
XQGHUVWDQG KRZ 0ODOZDUH ZRUNV LQ DGGLWLRQ
DVVHPEO\ F F RU HYHQ -DYD 3\WKRQ RU L26 RI

, \RX DUH ORRNLQJ WR SXUVXH D FDUHHU LQ 5HY
VHFRQG QDWXUH WR \RX ORVW RI XV ZLOO SXUVX
DV FRPSXWHUV DQG GHYLFHYVY DUH VLJQLILFDQWO
UDSLG GHYHORSPHQW ODQJXDJHV

, ZDQW WR WKDQN \RX DOO IRU MRLQLQJ PH RQ W
DOO PDNLQJ DQ LPSDFW LQ WKH IXWXUH RI WRPR



/KH ELW $50 SUFKLWHFWXUF

/HW V GLYH LQ ULJKWDZD\



3DUW 7KH OHDQLQJ 21 /L

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ:

KV & ", SULPDULO\ GHYHORS LQ 3\WKRQ SURIHW
ZLWK HYHU\ GD\ SDVVLQJ ZH VHH DQRWKHU 5DQV
VRFLHW\ LQ D FDWDVWURSKLF ZD\

7KLV FRXUVH LV D FRPSUHKHQVLYH VHULHV ZKHU
KRZ LW UHODWHV WR WKH $50 DUFKLWHFWXUH
$50 DVVHPEO\ ODQJXDJH WR JHW D IXOO XQGHL

7TKHUH DUH URXJKO\ RYHU KDFENV D GD\ ZRUO:
XQGHUVWDQG KRZ WKH KDFNV DUH H[HFXWHG RQ
JRLQJ WR WDNH D YHU\ EDVLF DQG VWHS E\ VWHS
DUFKLWHFWXUH DV LW UHODWHY WR WKH $50

,Q RXU QH[W OHVVRQ ZH ZLOO VHW XS RXU GHYH(



3DUW 1XPEHU 6\VWHPV

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

$W WKH FRUH RI WKH PLFURSURFHVVRU DUH D VH
9 RQ RU RU 9 RII RU (DFK RU UHSUHVH!
PLFURSURFHVVRU $ FRPELQDWLRQ RI ELWV UHYV

%HIRUH ZH GLYH LQWR ELQDU\ OHWYV H[DPLQH Wt
QXPEHU ZH ZRXOG XQGHUVWDQG WKLV WR EH

/HW V WDNH D ORRN DW WKH ELQDU\ VAI\VWHP DQG

,/ ZH ZHUH WR FRQYHUW D ELQDU\ QXPEHU LQWR
IROORZLQJ /HWV WDNH D ELQDU\ QXPEHU RI
GHFLPDO

$GGLQJ WKH YDOXHV LQ WKH YDOXH FROXPQ JLY}
GHFLPDO

,/ ZH ZHUH WR FRQYHUW D GHFLPDO QXPEHU LQW
VXEWUDFWLRQ LV SRVVLEOH UHODWLYH WR WKH
SODFHG LQWR WKH ELQDU\ FROXPQ WR ZKLFK WK
QH[W URZ /HW V FRQVLGHU WKH H[DPSOH RI WKH

ELQDU\
&DQ ILW LQVLGH RI 1R WKHUHIRUH
&DQ ILW LQVLGH RI <HV WKHUHIRUH WKt
&DQ ILW LQVLGH RI <HV WKHUHIRUH WKH
&DQ ILW LQVLGH RI <HV WKHUHIRUH WKH

&DQ ILW LQVLGH RI <HV WKHUHIRUH WKHQ

&DQ ILW LQVLGH RI 1R WKHUHIRUH



&DQ ILW LQVLGH RI 1R WKHUHIRUH
&DQ ILW LQVLGH RI 1R WKHUHIRUH

KHQ ZH ZDQW WR FRQYHUW ELQDU\ WR KH[ ZH VL

/HWV FRQYHUW D ELQDU\ QXPEHU VXFK DV
VLPSO\ ORRN DW WKH WDEOH DQG FRPSDUH HDEFK
.HHS LQ PLQG ELWV LV HTXDO WR D E\WH DQG

)

7KHUHIRUH ELQDU\ [ | KH[ 7KH [ QRWDW

7R JR IURP KH[ WR ELQDU\ LW V YHU\ VLPSOH DV )
VXFK DV

[ D

$

W LV LPSRUWDQW WR XQGHUVWDQG WKDW HDFK
KH[ GLJLWYVY DUH D E\WH LQ OHQJWK

7R FRQYHUW IURP KH[ WR GHFLPDO ZH GR WKH IR

[ 1

[ A [
) [ A [
7KHUHIRUH ZH FDQ VHH WKDW ZKLFK LV

Y)LQDOO\ WR FRQYHUW IURP GHFLPDO WR KH[ /HW
KHI

‘H SXW WKH QXPEHUV WRJHWKHU IURP ERWWRP W



K\ WKH KHOO ZRXOG , ZDVWH P\ WLPH OHDUQLQ.
GRHV DOO WKLV IRU PH

.l \RX KDSSHQ WR NQRZ DQ\ UHYHUVH HQJLQHHUYV
DQG DVN WKHP WKH DERYH TXHVWLRQ

7KH UHDOLW\ LV LI \RX GR 127 KDYH D YHU\ ILUP
DERYH ZRUNV \RX ZLOO KDYH D KDUG WLPH JHWYV
SURFHVVRU UHJLVWHUY KROG DQG PDQLSXODWH
JHWWLQJ D JUDVS RQ KRZ WKH $50 SURFHVVRU G
HITHFW RQ KRZ FDUU\ RSHUDWLRQV ZRUN QRU ZL(
RSHUDWLRQV ZRUN RU HYHQ WKH PRVW EDVLF RS
FRGH

, DP QRW VXJIJHVWLQJ \RX PHPRUL]H WKH DERYH

WKRXVDQG H[DPSOHV RI HDFK $00O , DVN LV WKD'
WKDW OLWHUDOO\ HYHU\WKLQJ bDQG , PHDQ HYHU
SURFHVVRU

:KHWKHU \RX DUH FUHDWLQJ GHEXJJLQJ RU KDFN
& 5 -DYD6FULSW RU DQ\ RWKHU QHZ ODQJXDJF
XOWLPDWHO\ HYHU\WKLQJ 0867 JR GRZQ WR ELQD
RU 9

‘H DV KXPDQV RSHUDWH RQ WKH EDVH GHFLPDC
D EDVH KH[ V\VWHP 7KH UHJLVWHUV ZH DUH C
/ILQX[ DUH DGGUHVVHG LQ ELW VLIHV :KHQ ZH E
UHJLVWHUV ZH ZLOO OHDUQ WKDW HDFK DUH E

ELW ZLGH KRZHYHU RXU YHUVLRQ RI /LQX[ WKD
WKHUHIRUH ZH RQO\ DGGUHVV ELWV RI HDFK Ut

1H[W ZHHN ZH ZLOO GLYH LQWR ELQDU\ DGGLWLR



3DUW %LQDU\ $GGLWLRC

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

%LQDU\ DGGLWLRQ FDQ RFFXU LQ RQH RI IRXU GL

>2QH 30XV 2QH (TXDOV =HUR &DUU\ 2¢

.HHS LQ PLQG WKH PHDQV D FDUU\ ELW W YHL

/HWV WDNH WKH IROORZLQJ ELW QLEEOH H[DPS(

‘H VHH DQ REYLRXV FDUU\ LQ WKH UG ELW ,I WK
JHQHUDWH D FDUU\ IODJ ZLWKLQ WKH &38

/HW V H[DPLQH DQ ELW QXPEHU

I ZH KDG

+HUH ZH VHH D FDUU\ ELW ZKLFK ZRXOG WULJJHU
RU WUXH :H ZLOO GLVFXVV WKH FDUU\ IODJ LQ ©O
WKLV H[DPSOH WR UHIHUHQFH DV LW LV YHU\ LPS

1H[W ZHHN ZH ZLOO GLYH LQWR ELQDU\ VXEWUDF



3DUW %LQDU\ 6 XEWUDFV

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

%LQDU\ VXEWUDFWLRQ LV QRWKLQJ PRUH WKDQ C
WR EH VXEWUDFWHG )RU H[DPSOH WKH VW
ZH PRYH SRLQWYV LQ WKH SRVLWLYH GLUHFWLRC
GLUHFWLRQ \LHOGLQJ D YDOXH RI

‘H UHSUHVHQW D VLJQ ELW LQ ELQDU\ WR ZKLFK |
LV SRVLWLYH DQG LV QHIDWLYH

7KH DERYH ZRXOG UHSUHVHQW

‘H XWLOL]H WKH FRQFHSW RI WZRV FRPSOLPHQW
DGGLQJ

/HWV H[DPLQH ELQDU\

,QYHUW WKH ELWYV

/HW V H[DPLQH D VXEWUDFWLRQ RSHUDWLRQ

6R ZKDW LV WKH \RX PD\ DVN WKDW LV WKH R®
HIDPLQH ZKDW ZH UHIHU WR DV WKH RYHUIORZ 10

1H[W ZHHN ZH ZLOO GLYH LQWR ZRUG OHQJWKYV ¢



3DUW 'RUG /HQIJWKYV

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH VA\VWHP RQ FKLS ZH DUH ZRUNLQJ ZLWK KDV |
DFWXDOO\ E\WHV RI LQIRUPDWLRQ ZKLFK PDNH .

,/, \RX UHPHPEHU P\ SULRU WXWRULDO RQ [ $VVH
GLIITHUHQW DUFKLWHFWXUH GHILQHVY D ZRUG GLII

7KH PRVW VLJQLILFDQW ELW RI D ZRUG IRU RXU $
FDUU\ LV JHQHUDWHG LI DQ RYHUIORZ RFFXUV WE

7KH ORZHVW DGGUHVV LQ RXU DUFKLWHFWXUH V\
[)))))))) 7KH SURFHVVRU VHHV PHPRU\ LQ ZRUG E
E\WHV $ PHPRU\ DGGUHVV DVVRFLDWHG ZLWK WK
ZRUG ERXQGDU\ DQG LV GLYLVLEOH E\ )RU H[DF

—_— — —

6R ZK\ LV WKLV LPSRUWDQW" 7KHUH LV WKH FRQF
WKH SURFHVVRU GHDOV ZLWK LQVWUXFWLRQV WF
SURSHU H[HFXWLRQ

%HIRUH ZH GLYH LQWR FRGLQJ DVVHPEO\ LW LV F
RI KRZ WKH &38 RSHUDWHYVY 7KHUH ZLOO EH D QX
IUDPHZRUN VR , DSSUHFLDWH HYHU\RQH KDQJLQJ

1H[W ZHHN ZH ZLOO GLYH LQWR UHJLVWHUV 6WD



3DUW SHILVWHUYV

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

2XU $50 PLFURSURFHVVRU KDV LQWHUQDO VWRUL
IDVWHU DV WKHUH LV QR HIf[WHUQDO PHPRU\ DFFH
DQG 7KXPE :H ZLOO EH IRFXVLQJ RQ 8VHU ORGH I
GHYHORSLQJ IRU D VIVWHP RQ FKLS ZLWKLQ D /L(
SURJUDPPLQJ ZKLFK ZRXOG EH EHWWHU VXLWHG

,Q 8VHU ORGH ZH KDYH UHJLVWHUY DQG D &365
OHQJWK HDFK ZKLFK LV ELWV HDFK RU E\WHV

SHIJLVWHUV 5 WR 5 DUH PXOWL SXUSRVH UHJLWV!
XQLTXH SXUSRVH DV ZHOO DV WKH &365 /HWV WL
LOOXVWUDWH

5 *35 *HQHUDO 3XUSRVH 5HJLVWHU
5 *35 *HQHUDO 3XUSRVH 5HJLVWHU
5 *35 *HQHUDO 3XUSRVH 5HJLVWHU
5 *35 *HQHUDO 3XUSRVH 5HJLVWHU
5 *35 *HQHUDO 3XUSRVH 5HJLVWHU
5 *35 *HQHUDO 3XUSRVH 5HIJLVWHU
5 *35 *HQHUDO 3XUSRVH 5HJLVWHU
5 *35 *HQHUDO 3XUSRVH 5HIJLVWHU
5 *35 *HQHUDO 3XUSRVH 5HJLVWHU
5 *35 *HQHUDO 3XUSRVH 5HJLVWHU
5 *35 *HQHUDO 3XUSRVH 5HJLVWHU
5 *35 *HQHUDO 3XUSRVH 5HJLVWHU
5 *35 *HQHUDO 3XUSRVH 5HJLVWHU
5 O6WDFN 3RLOQWHU

5 /LQN 5HJLVWHU

5 3URJUDP &RXQWHU

&365 &XUUHQW 3URJUDP 6WDWXV 5HJLVWHU

W LV FULWLFDO WKDW ZH XQGHUVWDQG UHJLVW}
XQGHUVWDQG 5 5 DUH JHQHUDO SXUSRVH DQG
ZH EXLOG RXU SURJUDPV DQG DGGLWLRQDOO\ ZK
HQJLQHHULQJ ELQDULHV IURP D KH[ GXPS RQ D FI
PDWWHU ZKDW KLJK OHYHO ODQJXDJH LW LV ZUL\
DVVHPEO\ ZKLFK \RX QHHG WR XQGHUVWDQG UHJI
DQG XQGHUVWDQG RI DQ\ VXFK DIRUHPHQWLRQHC

7KH FKLS ZH DUH ZRUNLQJ ZLWK LV NQRZQ DV D C
ZH ORDG D UHJLVWHU ZLWK WKH FRQWHQWYV RI D
VWRUH D UHJLVWHU ZLWK WKH FRQWHQWYV RI D P



OGU U >U @ #

ORDG U ZLWK WKH FRQWHQWYV RI U LI U K
GHFLPDO YDOXH RI

VD\ ZRXOG JR WR U

VWU U >U @ #

VWRUH U FRQWHQWY LQWR ORFDWLRQ LQ U
KH[

[ ZRXOG EH VWRUHG LQWR ORFDWLRQ U

7KH # VLPSO\ LQGLFDWHV WR WKH FRPSLOHU WKEL
FRPPHQW DQG WR EH LIJQRUHG

7KH QH[W IHZ ZHHNV ZH ZLOO WDNH RXU WLPH DQ
UHJLVWHUV VR \RX KDYH D JUHDW XQGHUVWDQGL

I1H[W ZHHN ZH ZLOO GLYH LQWR PRUH LQIRUPDWL



3DUW SURJUDP &RXQWH

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

‘H ZLOO GLYH LOQWR WKH UHJLVWHUY RYHU WKH F
ILUP XQGHUVWDQG RI WKHLU UROH DQG ZKDW WK

‘H EHIJLQ ZLWK WKH 3& RU SURJUDP FRXQWHU 7K
GLUHFWLQJ WKH &38 WR ZKDW LQVWUXFWLRQ ZLC
WKH DGGUHVV RI WKH LOQVWUXFWLRQ WR EH IHWF

:KHQ FRGLQJ \RX FDQ UHIHU WR WKH 3& DV 3& RU
FRXQWHU <RX 0867 WUHDW LW ZLWK FDUH DV \RX
HIHFXWDEOH TXLWH HDVLO\

<RX FDQ FRQWURO WKH 3& GLUHFWO\ LQ FRGH

PRY U [

, ZRXO0G QRW VXJIJHVW WU\LQJ WKDW DV ZH DUH (
IDXOW DV \RX ZRXOG EH JRLQJ WR DQ 26 DUHD UL

5HJDUGLQJ RXU $50 SURFHVVRU ZH IROORZ WKH
SDUDPV DUH SDVVHG E\ SODFLQJ WKH SDUDP YDO
WKH VXEURXWLQH DQG WKH VXEURXWLQH UHWXU
UHWXUQLQJ

7KLV LV LPSRUWDQW WR XQGHUVWDQG ZKHQ ZH V
GHDOLQJ ZLWK D VWDFN RSHUDWLRQ DQG WKH Ol
WXWRULDOV

:KHQ \RX DUH KDFNLQJ RU UHYHUVLQJ D ELQDU\
\RX ZDQW WR WHVW IRU VXEURXWLQH H[HFXWLRQ
IORZV LQ RUGHU WR EUHDN LW GRZQ DQG XQGHU"

1H[W ZHHN ZH ZLOO GLYH LQWR PRUH LQIRUPDWL



3DUW &365

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH &365 UHJLVWHU VWRUHYV LQIRUPDWLRQ DERX
SDUWLFXODU RSHUDWLRQ %LWV WKDW DUH LQ W
FRQGLWLRQV WKDW DUH WHVWHG IRU DQ RFFXUU

7TKHUH DUH ELWVY WKDW WRWDO WKLV UHJLVWH
PRVW ZKLFK DUH

% LW 1 1HJDWLYH )ODJ

% LW = =HUR )ODJ

% LW & &DUU\ )ODJ 816,*1(' 23(5%$7,216
% LW 9 2YHUIORZ IODJ 6,*1(' 23(5%$7,216

KHQ WKH LQVWUXFWLRQ FRPSOHWHY WKH &365 F
WKH DIRUHPHQWLRQHG VFHQDULRYV ,I RQH RI WK
UHVSHFWLYH ELWV

7KHUH DUH WZR LQVWUXFWLRQV WKDW GLUHFWO)
&01 &03 LV FRPSDUH VXFK DV

&03 5 5 # QRWDWLRQDO VXEWUDFWLRQ ZKHUH
WKH UHVXOW LV ELW = ZRXOG EH VHW WR

7KH PRVW ORJLFDO FRPPDQG WKDW XVXDOO\ IRO!
WKH JHUR IODJ ZzDV VHW DQG EUDQFKHYV WR DQRW

5HJDUGLQJ &03 LI WZR RSHUDQGY DUH HTXDO WK
WKH VDPH FRPSDULVRQ EXW ZLWK WKH VHFRQG R

&01 5 5 # 5 5 RU 5 5

:KHQ GHDOLQJ ZLWK WKH 68% FRPPDQG WKH UHYV
\RX ZRXOG KDYH WR XVH WKH 68%6 FRPPDQG WR

1H[W ZHHN ZH ZLOO GLYH LQWR PRUH LQIRUPDWL



3DUW /ILQN 5HIJLVWHU

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH /LQN 5HJLVWHU 5 LV XVHG WR KROG WKH U

KHQ D %/ EUDQFK ZLWK OLQN LQVWUXFWLRQ Sk
UHJLVWHU LV VHW WR WKH VXEURXWLQH UHWXUQ
WKH FRGH DQG ZKHQ FRPSOHWH DOORZV D UHWX!I
VHFWLRQ :KHQ WKH VXEURXWLQH UHWXUQV WKF
WKH SURJUDP FRXQWHU

7KH OLQN UHJLVWHU GRHV QRW UHTXLUH WKH ZU
WKH VWDFN ZKLFK FDQ VDYH D FRQVLGHUDEOH SI
UHSHDWHG FDOOV RI VPDOO VXEURXWLQHV

‘KHQ %/ KDV H[HFXWHG WKH UHWXUQ DGGUHVV Z
LQVWUXFWLRQ WR EH H[HFXWHG LV ORDGHG LQW
ILQLVKHG WKH /5 LV FRSLHG GLUHFWO\ WR WKH :
H[HFXWLRQ FRQWLQXHV ZKHUH LW ZDV SULRU LQ

&2'(7,0( 'RQ W EH GLVFRXUDJHG LI \RX GRQ W X(
H[DPSOH KHUH ,W ZLOO EHFRPH FOHDU RYHU WK

7R FRPSLOH
DV R OUBGHPR R OUBGHPR V

OG R OUBGHPR OUBGHPR R



7KH VLPSOH H[DPSOH , FUHDWHG KHUH LV SUHWW
SURFHHGQRB WKMXEBQRXWLQH DQG RBRFGFGBLRERU R
WKHQ W RDBBXIZEURXWLQHH[Q® ILQDOO\

W LV QHFHVVDU\ WKDW ZH MXPS LQWR *'% ZKLFK
KDSSHQV ZLWK HDFK VWHS

$V \RX FDQ VHH ZLWK HYHU\ VWHS LQVLGH WKH G
SURJUHYV YV LRRB ULHWRWB) X Q F WWLRLGB SUPEBXOWLO WK
FRXQWHU JHWV WKH DGGUHVV IURP WKH OLQN UH



+HUH ZH VHH WKH SURUDBBWHERRIQVIURP

7KLV LV D IXQGDPHQWDO RSHUDWLRQ ZKHQ ZH V&I
DV WKH /5 LV DQ HVVHQWLDO SDUW RI WKLV SURF

I1H[W ZHHN ZH ZLOO GLYH LQWR WKH 6WDFN 3RLQ



3DUW 6WDFN 3RLOQWHU

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH 6WDFN LV DQ DEVWUDFW GDWD W\SH WR ZKLF
SXVK D YDOXH RQWR WKH VWDFN LW JRHV LQWR \
RIl Rl WKH VWDFN LW SRSV WKH YDOXH RIlI RI WKt
FKRRVLQJ

&2'(7,0( $IJDLQ GRQ W EH GLVFRXUDJHG LI \RX C
WKH FRGH H[DPSOH KHUH ,W ZLOO EHFRPH FOHD

7R FRPSLOH
DV R VSBGHPR R VSBGHPR V

OG R VSBGHPR VSBGHPR R

2QFH DJDLQ OHWV ORDG WKH ELQDU\ LQWR *'% W



/HWV VWHS LQWR RQH WLPH

‘H VHKH[ RU GHFLAFIROYHG WQWRYV VWHS LQWR DJLC



‘H VHH WKH YDOXHKRQ WK HURIPI DWRHIII F7KDW LV
PRYHPHQW EDENWBIMKE WKH KHFN LV WKH VWDFN S
\RX PD\ DVN

7KH DQVZHU UHYROYHV DURXQG WKR: 1D§BW W KKDHAD
ZH VD\ WKH WRS Rl WKH VWDFN \RX FDQ LPDJLQH
% (1($7+R1 HDFK RWKHU

2ULJLQDO®ADWKIHW 11 D

KHQ ZH SXVKRHBVNR WKH VWDFN WKHVQ AKX 3 RIOCXW R
[ HIlTI WR ZH FDQ VHH WKH 6V2DF:8$5W U XQ\ RNRRZW\

1RZ OHWV VWHS LQWR DJDLQ



‘H FDQ VHH WKKH[D@®AEHRLPDORYHG W QMRRV L FHS®/LK
QRW FKDQJH

%HIRUH ZH VWHS LOQOWR DJDLQ OHWWSORRN DW WI

/HWV VWHS LQWR DJDLQ

‘H VHH WKH YDOXH LQ WKH VWDFN ZDV SRSSHG R
WKHUHIRUH WK YD\O EB BNDIVQZ H O OVIBY VWEKDHFN 1D WD



30HDVH WDNH WKH WLPH WR W\SH RXW WKH FRGF
WKURXJK WKH ELQDU\ LQ *'% 6WDFN RSHUDWLRQ
(QJLQHHULQJ DQG 0DOZDUH $QDO\VLV DV ZHOO D

1H[W ZHHN ZH ZLOO GLYH LQWR $50 )LUPZDUH %R



3DUW $50 J)LUPZDUH %R

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V WDNH D PRPHQW WR WDON DERXW ZKDW KD
5DVSEHUU\ 3L GHYLFH

$V VRRQ DV WKH 3L UHFHLYHV SRZHU WKH JUDSK
DV WKH SURFHVVRU LV KHOG LQ D UHVHW VWDWH
7KH 520 UHDGV IURP WKH 6'ERRWEF BQMREHILGEK JH\
LQWR PHPRU\ LQ & FDFKH DQG WXUQV R Q/W/HKbIWK
ORDGV

7KWWDUMY D@ 26 IRU WKH JUDSKLFV FSRIGRIE HWR[REK I
\RX FDQ PREHUKH QVKAD JHWV ORDGH® IPGHWRU\ Z
WKH /LQX[ NHUQHO

2QFH ORNEBHQHMXPDV RQ WKH &38 DQG [VW DLLQVV
PHPRU\

,/ ZH ZDQWHG ZH FRXOG HUGBDOWMHWRPRDKU RZ QH FDQ
PDFKLQH FRGH LQWR D ILOH DQG UHSODFH WKH R
PLQG WKH $50 ZRUG VL]H LV ELW ORQJ ZKLFK JI

$V VWDWHBHUZRHQLYPIJRDGHG WKH ILUVW E\WH Zk
DGGUHVV

/HWV RSHQ XS D KH[ HGLWRU DQG ZULWH WKH IRC
1)) ) (8

6DYH WKHNIHOE&HOD QB UHERRW

2N QRWKLQJ KDSSHQV WKLV VXFNV

$FWXDOO\ VRPHWKLQJ GLG KDSSHQ \RX FUHDWH(
WR EUHDN RXW WKH FKDPSDJQH

KHQ WKH 3L ERRWV WKH EHOREKHFRGHWKRPRVLW KU
IROORZLQJ

1)) ) (8

# DGGUHVV [ [ITH IJHWV ORDGHG
# DGGUHVV [ [l IJHWV ORDGHG
# DGGUHVV [ [T IJHWV ORDGHG
# DGGUHVV [ [HD JHWV ORDGHG

6R ZKDW WKH KHOO LV UHDOO\ JRLQJ RQ"

7KLV VHW RI FRPPDQGV VLPSO\ HIHFXWHV DQ LQI



5HYLHZ WKH GDWDVKHHW

KWWSV ZzZzZ UDVSEHUU\SL RUJ ZS FRQWHQW XSO
BHULSKHUDOV SGI

7KH DERYH FRGH KDV SDUWV WR LW
&RQGLWLRQDO 6HW 7R $0ZD\V
2S &RGH %UDQFK
21IVHW +RZ )DU 7R ORYH :LWKLQ 7KH &XUUHQW
&RQGLWLRQ ELWV [H RU
2S &RGH ELWV [D RU
21IIVHW  ELWV

, NQRZ WKLV PD\ EH D ORW WR ZUDS \RXU PLQG D
WDNH WKH WLPH DQG UHDG WKH GDWDVKHHW OLC
KDYH WKH SDVVLRQ WR XQGHUVWDQG WKH DERYF

, ZLOO JR WKURXJK SDLQVWDNLQJ HIIRUWYV WR EL
KRZHYHU WKHUH DUH H[HUFLVHV OLNH WKH DERY
GDWDVKHHW DERYH VR \RX OHDUQ KRZ WR EHWWI
DUH VWXFN RQ D SDUWLFXODU URXWLQH RU VHW

, DVN \RX WR SOHDVH UHDG DQG UHVHDUFK WKH I

, P ERUHG :K\ WKH KHOO GRHV WKLV FUDS PDWMW

*ODG \RX DVNHG 7KH VLQJOH PRVW GDQJHURXV F
RI WKH URRW NLW YDULHW\ ,I \RX GR QRW KDYH |
ZLOO QHYHU EHJLQ WR HYHQ XQGHUVWDQG ZKDW
XQGHUVWDQGLQJ

$Q\RQH FDQ VLPSOWHH QO DRKWPRV KHWK WKHLU RZQ
\RX FDQ KDYH WRWDO FRQWURO RYHU WKH HQWL!

1H[W ZHHN ZH ZLOO GLYH LQWR WKH 9RQ 1HXPDQ



3DUW 9RQ 1HXPDQQ $UF

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

$50 LV D ORDG DQG VWRUH PDFKLQH WR ZKLFK WI
RQ WKH UHJLVWHUYVY WKHPVHOYHYVY DQG DQ\ GDWD
FRQWURO XQLW PRYHV WKH GDWD EHWZHHQ PHPF
VDPH GDWD EXV

7KH &38 FKLS RI WKLY DUFKLWHFWXUH KROGV D F
DORQJ ZLWK VRPH ORFDO PHPRU\ DQG WKH PDL(
VWLFENV ORFDWHG RQ WKH PRWKHUERDUG

$ VWRUHG SURJUDP GLJLWDO FRPSXWHU LV RQH
ZHOO DV LWV GDWD LQ UHDG ZULWH UDQGRP DF

1H[W ZHHN ZH ZLOO GLYH LQWR WKH ,QVWUXFWLF



3DUW , QVWUXFWLRQ 3L

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH SURFHVVRU ZRUNV ZLWK WKUHH VHSDUDWH €

JHWFK 3KDMH FRQWURO XQLW JUDEV WKH LQVW
LOWR WKH LQVWUXFWLRQ UHJLVWHU

'"HFRGH 3KD¥KIH FRQWURO XQLW FRQILJXUHV DOC
SURFHVVRU WR SHUIRUP WKH LQVWUXFWLRQ

([HFXWH 3KO¥XH SURFHVVRU FRPSXWHV WKH UHYV
RSHUDWLRQ

KHQ WKH SURFHVVRU SURFHVVHV LQVWUXFWLRQ
SKDVH :KHQ WKH SURFHVVRU SURFHVVHV LQVWU
GHFRGH SKDVH DQG LQVWUXFWLRQ JRHV LQWR
SURFHVVHYV LQVWUXFWLRQ LOQOVWUXFWLRQ JRF
JRHVY LQWR WKH H[HFXWH VWDJH

.HHS LQ PLQG LI D EUDQFK LQVWUXFWLRQ RFFXU
VWDUW RYHU DJDLQ ZLWK D IUHVK VHW RI F\FOHV

<RX QRZ KDYH D VWURQJ EDVLYVY DQG EDFNJURXQC
UHJDUGLQJ LWV ORDG bDQG VWRUH FDSDELOLW\ E
UHJLVWHUYV DQG WKH EDVLFV RI KRZ WKH LQVWU>

1H[W ZHHN ZH ZLOO GLYH LQWR RXU ILUVW & SU



3DUW $"

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

,Q $50 $VVHPEO\ ZH KDYH WKUHH LQVWUXFWLRQ)\
$'' WKH VHFRQG $'& $GG :LWK &DUU\ DQG WKH I
ZH ZLOO IRFXV RQ $"

/HW V ORRN DW DQ H[DPSOH WR LOOXVWUDWH

+HUH ZH VHH WKDW ZH RRYHRQIEFGPEOPQWRH WKH
DGG WQB DQG SXW WKHIUHVXOW LQWR

6R ZKDW WKH KHFN LV DOO WKDW DQG ZK\ VKRXC

7KLV VHULHV LV JRLQJ WR EH XQOLNH DQ\ RWKHU
SLHFHV RI FRGH DQG VHH H[DFWO\ ZKDW LW GRH\
WR UHYHUVH D ELQDU\ RU PDOZDUH RI DQ\ NLQG
EDVLFV /HDUQLQJ $50 $VVHPEO\ EDVLFV ZLOO KH
$QGURLG 7KLV WXWRULDO VHULHV LV JRLQJ WR .
DQG WDON DERXW

7KH &RGHHUH ZH VSHDN EULHIO\ DERXW ZKDW W

7KH '"HEXH EUHDN GRZQ WKH ELQDU\ LQ WKH *'%
HDFK LQVWUXFWLRQ DQG VHH ZKDW VSHFLILFDOC
DQG IODJV

7KH +DEN KDFN D SLHFH RI WKH FRGH WR PDNH

7KLV DSSURDFK ZLOO DOORZ \RX WR VSHQG MXVW
JUDVS RQ ZKDW LV JRLQJ RQ EHKLQG WKH VFHQH

1H[W ZHHN ZH ZLOO GLYH LQWR "HEXJJLQJ $"



3DUW '"HEXJJLQJ $"'

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/[HW V UHYLHZ RXU $'"" H[DPSOH EHORZ

$JDLQ ZH VHH WKDW ZH RPRWHR QHFERPICPOQWR H WK
DGG QB DQG SXW WKHIUHVXOW LQWR

/HW V FRPSLOH

DV R DGG R DGG V

OG R DGG DGG R

/HW V EULQJ LQWR *'% WR GHEXJ

JGE T DGG



‘H FDQ VHH WKDWBXK\HELUBDE RQ VWIXOWZEQGIH Wi
GLVDVVHPEO\ ,L\BX GRHDWKH LQIR UHJLVWH WS I

[

$vV ZH VWHS DJDLQ DQG LQIR UHJLVWHUYV



‘H QRWLFHKH[ RUGGHFLPDO® LBWRVR QRWLFH WKDW
XQFKDQBEWGU |

/HW V VWHS DJDLQ DQG LQIR UHJLVWHUV

‘H FDQ WHMRZ KRPGWYH[ RUGHFLPDO :H VXFFHVVI)
LQVWUXFWLRQ LQ SODFH DQG ZH DJDLFKSDRWPBHC
XQFKDQJHG E\ WKLV RSHUDWLRQ



1H[W ZHHN ZH ZLOO GLYH LQWR +DFNLQJ $''



3DUW +DFNLQJ $"

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V DJDLQ UHYLHZ RXU $'' HIDPSOH EHORZ

/IHW V GHEXJ

‘H VHH WKH YDGNHLRDO LV EHLQJBHROYRIAG LQWR



/HW V KDFN UHWV VHW

1RZ ZH VHH ZH KDYH KDFNHG WKH SURJUDP VR ZK
D GLIITHUHQW RXWSXW ,I \RX UHPHPEBEHU EDBHN MR
ZH KDYH KDFNHG U DQG QRY WKH YDOXH RI



7KLV LV WKH SRZHU RI XQGHUVWDQGLQJ DVVHPEC(
KRZHYHU ZLWK HDFK QHZ VHULHYV DV , KDYH VWD\
DQG KDFN LW

7KLY FRPELQDWLRQ RI LQVWUXFWLRQV ZLOO KHO
OHDUQLQJ KRZ WR KDYH DEVROXWH FRQWURO RY
PDOZDUH UHYHUVH HQJLQHHULQJ JLYHV \RX WKH
ZKDW \RX ZDQW

1H[W ZHHN ZH ZLOO GLYH LQWR $''6



3DUW $''6

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

$'6 LV WKH VDPH DV $'"" H[FHSW LW VHWYV WKH I0I

/HW V ORRN DW DQ H[DPSOH WR LOOXVWUDWH

HDGG GHFLPDO LQWR LQWRH WKHEEG DQWB DQC
SODFH LQ

‘H VHBIGGAKLFK VHWYV WKH IODJV LQ WKH &365 :H
GHEXJ LQ *"% WKH YDOXH RI WKH &365 LV LQ KHJ
ZH PXVW FRQYHUW WKH KH[ WR ELQDU\ 7KLV ZLO
KDFN WKLV H[DPSOH LQ WKH FRPLQJ WXWRULDOV

<RX FDQ FRPSLOH WKH DERYH E\

DV R DGF R DGF V
OG R DGF DGF R

‘H QHHG WR UHPHPEHU WKDW ELWYV DQG
IROORZLQJ

ELW 1 1HIJDWLYH )ODJ

ELW = =HUR )ODJ

ELW & &DUU\ )ODJ

ELW 9 2YHUIORZ )ODJ

7TKHUHIRUH LI WKH YDOXHRLGEEWQDU\ ZDW¥D-@O WKD
ZRXOG PHDQ

1HJDWLYH )ODJ 127 6HW
=HUR )ODJ 6(7
&DUU\ )ODJ 6(7

2YHUIORZ )ODJ 127 6HW



,W LV FULWLFDO WKDW \RX FRPSLOH GHEXJ DQG
XQGHUVWDQG ZKDW LV JRLQJ RQ KHUH

1H[W ZHHN ZH ZLOO GLYH LQWR "HEXJJLQJ $''6



3DUW 'HEXJJLQJ $''6

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UH H[DPLQH RXU FRGH

‘H DJDRQG GHFLPDO LQWR LQWRH WKHXEG DQWG
DQG SOMFH LQ

/HWV GHEXJ

‘H DIDLQDWGHERKLFK VHWY WKH IODJV LQ WKH &365
ZKHQ ZH GHEXJ LQ *"% WKH YDOXH RI WKH &365 L
IODJVY DUH VHW ZH PXVW FRQYHUW WKH KH[ WR E



WR GHEXJ DQG KDFN WKLV H[DPSOH LQ WKH FRPL

‘H QHHG WR UHPHPEHU WKDW ELWYV

IROORZLQJ
ELW 1
ELW =
ELW &
ELW 9

‘H VHH ®3¥65DW KH|

7TKHUHIRUH LI WKH YDOXH LQREIEQWU\ ZDV

1HIJDWLYH )ODJ
=HUR )ODJ
&DUU\ )ODJ

2YHUIORZ )ODJ

WKDW ZRXOG PHDQ

1HJDWLYH )ODJ 127 6HW

=HUR )ODJ 127 6(7

&DUU\ )ODJ 127 6(7

2YHUIORZ )ODJ 6HW

KHILQ ELQDU\ LV

DQG

a0 )

7TKHUH LV QRWKLQJ LQ FRGR YDHEWRDR ZKRBKY WHINVLW
QDWXUDO VWDWH XSRQ H[HFXWLQJ WKLV ELQDU\

/[HWV VWHS WKURXJK WKH SURJUDP

‘H VHH KHRU GHFLPROHG U@WRH[SHFWHG

&365 /HWV VWHS VRPH PRUH

1R FKIL



‘H VHH WKH DGGLWLRQ WKDW WUDQVSLUHW DERY
GHFLPDI®WHWHF L PID@®G GHFLPRPVWUH DGGHG WR
LV WKDW SRVVLEOH" 7KH DQVZHU LV VLPSOH WH
IURP WKLV DGGLWLRQ

| ZH H[DPLQBE6BWAKHQRZ VHH KH[RU
ELQDUM RQO\ KDYH WR IRFXV RQ WK
ZKLFK DUH

7KH YDOXH LQ ELRDBLWYV D-@OG WKDW ZRXOG
1HIJDWLYH )ODJ 127 6HW

=HUR )ODJ 127 6(7

&DUU\ )ODJ 6(7

2YHUIORZ )ODJ 127 6HW

‘H VHH WK&OMNW WKHPODVY VHW RYPBUWNEKRIZZBDW 127 VHW
WKDW"

7KK:DUU\ )DWD 10DJ VHW @KHQ MZ R XAHEHJIDGGHG
UHVXOW LV ODUJHU WKDQ WKH UHJLVWHU ZKHUH
UHJLVWHU :H DUH DOVR GHDOLQJ ZLWK &)QLAL JRIH
WKH ZDV QRW 20)V OADKIHG HD\OLM QH W KQ XPEH UV

1H[W ZHHN ZH ZLOO GLYH LQWR +DFNLQJ $''6



3DUW +DFNLQJ $''6

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V RQFH DJDLQ UH HI[DPLQH RXU FRGH

‘H DJDRQG GHFLPDO LQWR LQWRH WKHXEG DQWG
DQG SOMFH LQ

/HWV GHEXJ

‘H DIDLQDWGHERKLFK VHWY WKH IODJV LQ WKH &365
ZKHQ ZH GHEXJ LQ *"% WKH YDOXH RI WKH &365 L
IODJVY DUH VHW ZH PXVW FRQYHUW WKH KH[ WR E



WR GHEXJ DQG KDFN WKLV H[DPSOH LQ WKH FRPL

‘H QHHG WR UHPHPEHU WKDW ELWV DQG
IROORZLQJ

ELW 1 1HJDWLYH )ODJ

ELW = =HUR )ODJ

ELW & &DUU\ )ODJ

ELW 9 2YHUIORZ )ODJ

‘H VHH &X65DW KH[ KH[LQ ELQDU\ LV

7TKHUHIRUH LI WKH YDOXHRLGEEWQDU\ ZDW-@OB WKD
ZRXOG PHDQ

1HIJDWLYH )ODJ 127 6HW
=HUR )ODJ 127 6(7
&DUU\ )ODJ 127 6(7
2YHUIORZ )ODJ 6HW

/HWV WDNH D ORRN LI ZH VWHS DJDLQ



‘H VHH GHFLPRQIIIIIILY :H NQRZ LI ZH VWHS
FDXVH WKH &365 WR FKDQJH IURP WR ZKLF

7KH YDOXH LQ ELRDBLWYV D-@O WKDW ZRXOG
1HIJDWLYH )ODJ 127 6HW

=HUR )ODJ 127 6(7

&DUU\ )ODJ 6(7

2YHUIORZ )ODJ 127 6HW

7KLV DFWLRQ VHWV WKH FDUU\ IODJ +RZHYHU OF



‘H KDFNHBQG FKDQJHG WKGH¥DPR& WKRH[12: ZH NC
EHIRUH&WEKEHHQW WRODVW WLPH KRZHYHU QRZ WKTE
VHH ZKDW KD S S&3B8 MRQ@VEKH VWHS

%%$0 :H KDFNHG LWLMQ®YRBHWKHUHIRUH GLG 127 \
DQG NHRW6WBKW KHZKLFK PHDQELQDAKLFK PHDQV

7TKHUHIRUH LI WKH YDOXHRLGEEWQDU\ ZDW¥D-@O WKD
ZRXOG PHDQ

1HIJDWLYH )ODJ 127 6HW
=HUR )ODJ 127 6(7
&DUU\ )ODJ 127 6(7
2YHUIORZ )ODJ 6HW

W LV VR LPSRUWDQW WKDW \RX XQGHUVWDQG Wt
UHYLHZ WKH ODVW WZR ZHHNV OHVVRQV



1H[W ZHHN ZH ZLOO GLYH LQWR $'&



3DUW $'&

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

$'& LV WKH VDPH DV $'" HIFHSW LW DGGV D LI Wt
SD\ SDUWLFXODU DWWHQWLRQ WR WKH &365 RU 6

/HW V ORRN DW DQ H[DPSOH WR LOOXVWUDWH

‘HDGG GHFLPDO LQWR LQWR GHFLPDO RDQ®@R
GHFLPDO LOWWRKHIEG DQWE DQG SOD A IGOWIGHEQD QB
DQG SODBH LQWR

‘H VHBIGGAKLFK VHWYVY WKH IODJV LQ WKH &365 :H
UHPHPEHU ZKHQ ZH GHEXJ LQ *"% WKH YDOXH RI
VHH ZKDW IODJV DUH VHW ZH PXVW FRQYHUW WK
ZH VWDUW WR GHEXJ DQG KDFN WKLV H[DPSOH LC

<RX FDQ FRPSLOH WKH DERYH E\

DV R DGF R DGF V
OG R DGF DGF R

, ZDQW \RX WR DVN \RXUVHOI| ZKDW LV JRHRURWR
DGGHG WR GHFLPIXO®DW GR \RX WKLQN ¥KHO YEHD X H\
DERYH H[DPSOH RI VHWWLQJ WKH IODJV ZLWK WK
VHOQWHQFH LQ WKLY WXWRULDO DQG NHHS WKLV |

1H[W ZHHN ZH ZLOO GLYH LQWR '"HEXJJLQJ $'&



3DUW '"HEXJJLQJ $'&

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7R UHFDS $'& LV WKH VDPH DV $'" HIFHSW LW DG(
QHHG WR SD\ SDUWLFXODU DWWHQWLRQ WR WKH
ZLWK $'&

/HW V UHYLHZ RXU FRGH

'HDGG GHFLPDO LQWR LQWR GHFLPDO RQ®@WR
GHFLPDO LOWWRDHEG DQWE DQG SO D AN IGOWIGHEQD QG
DQG SODEH LQWR

‘H VHBIGGAKLFK VHWYV WKH IODJV LQ WKH &365 :H
UHPHPEHU ZKHQ ZH GHEXJ LQ *"% WKH YDOXH RI
VHH ZKDW IODJVY DUH VHW ZH PXVW FRQYHUW WK
ZH VWDUW WR GHEXJ DQG KDFN WKLV H[DPSOH LC

/IDVW ZHHN , UDLVHG D TXHVWLRQ ZKHUH , ZDQWF
KDSSHQ DKHQ GHFLRVM®MGGWHG WRBHFLPIKOW GR \RX
WKH YDOXH®ODO EH ZLWK WKH DERYH H[DPSOH RI V
UHVXOW"



2N VR ZH DGGIFLPD®G GHFLPDRIHWKBOEQQG ZH .
GHFLPIDP ,V VRPHWKLQJ EURNHQ" $'& LV WKH V
D LI WKH FDUU\ IODJ LV VHW 7KHWHIRUH ZH JHW

:H DJDLQ QHHG WR UHPHPEHU WKDW ELWYV
IROORZLQJ

ELW 1 1HIJDWLYH )ODJ

ELW =HUR )ODJ

ELW & &DUU\ )ODJ



ELW 9 2YHUIORZ )ODJ

‘H VHH ®/X85DW KH[ 7KH PRVW VLJQLILFDQWHEL
ELQDU\ LV

7KHUHIRUH LI WKH YDOXHRILEEWQDU\ ZDWD-@O WKD
ZRXOG PHDQ

1HJDWLYH )ODJ 127 6HW
=HUR )ODJ 127 6HW
&DUU\ )ODJ 6(7
2YHUIORZ )ODJ 127 6HW

$v ZH FDQ FOHDUO\ VHH WKH FDUU\ I0ODJ ZDV VHVWV
XQGHUVWDQG HDFK RI WKHVH YHU\ VLPSOH RSHU
WKH &365

1H[W ZHHN ZH ZLOO GLYH LQWR +DFNLQJ $'&



3DUW +DFNLQJ $'&

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7R UHFDS DJDLQ $'& LV WKH VDPH DV $'" H[FHSW
‘H QHHG WR SD\ SDUWLFXODU DWWHQWLRQ WR W|
ZLWK $'&

/HW V DJDLQ UHYLHZ RXU FRGH

'HDGG GHFLPDO LQWR LQWR GHFLPDO RQ®@WR
GHFLPDO LOWWRDHEG DQWE DQG SO D AN IGOWIGHEQD QG
DQG SODEH LQWR



‘H UXQ WKH SURJUDP DQG VWHS WR ZKHQWRHW R
WKDW YDOXK IKKDQJH GWFWRD O

/HW V VWHS D IHZ PRUH WLPHV



2N VR QRZ ZH BGEGELPD@G GHFLPDRIHWKBDQRQBEOQQG Z
JHW GHFLPODYD 'R \RX UHPHPEHU ODVW ZHHN/BWHQ
H[DPLQH WKH &365 EHORZ

:H DJDLQ QHHG WR UHPHPEHU WKDW ELWYV

IROORZLQJ
ELW 1
ELW =
ELW &
ELW 9

1HIJDWLYH )ODJ
=HUR )ODJ
&DUU\ )ODJ

2YHUIORZ )ODJ

‘H VHH &¥65DW KH[7KH PRVW VLIJQLILFKPRW ELWWI

7KHUHIRUH LI WKH YDOXHRILEEWQDU\ ZDWD-@G WKD
ZRXOG PHDQ

1HIJDWLYH )ODJ 127 6HW

=HUR )ODJ 127 6HW

&DUU\ )ODJ 127 6(7

2YHUIORZ )ODJ 6HW



$v ZH FDQ FOHDUO\ VHH WKH FDUU\ IODJ ZDV 127
XQGHUVWDQG HDFK RI WKHVH YHU\ VLPSOH RSHU
WKH &365 30OHDVH WDNH WKH WLPH DQG UHYLHZ

1H[W ZHHN ZH ZLOO GLYH LQWR 68%



3DUW 68 %

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

6XEWUDFWLRQ LQ $50 KDV IRXU LQVWUXFWLRQV :
‘H ZLOO VWDUW WRGD\ ZLWK 68%

30O0HDVH NHHS LQ PLQG ZKHQ \RX DGG WKH 6 VXIIL
6%&6 56%6 56&6 LW ZLOO DIIHFW WKH IODJV :H
LQ WKH SULRU OHVVRQV VR WKDW \RX VKRXOG KL

/HW V H[DPLQH DQ H[DPSOH RI 68%

7R FRPSLOH

DV R VXE R VXE V
OG R VXE VXE R

‘H VLPSO\ WORNMHLADXG PRYH DQWRHFLHADXG PRYH L
DQG VXEWUDFW U U DQG SXW WKH UHVXOW LQ

1H[W ZHHN ZH ZLOO GLYH LQWR 68% GHEXJJLQJ



3DUW '"HEXJJILQJ 68%

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

$V VWDWHG VXEWUDFWLRQ LQ $50 KDV IRXU LQV'
DQG 56& :H ZLOO VWDUW WRGD\ ZLWK 68%

30O0HDVH NHHS LQ PLQG ZKHQ \RX DGG WKH 6 VXIIL
6%&6 56%6 56&6 LW ZLOO DIIHFW WKH IODJV :H
LQ WKH SULRU OHVVRQV VR WKDW \RX VKRXOG KL

/HW V UH H[DPLQH RXU H[DPSOH RI 68%

‘H VLPSO\ WONMHLADXG PRYH DQWRHFLHADIXG PRYH L
DQG VXEWUDFW U U DQG SXW WKH UHVXOW LQ

/HW V GHEXJ



$v ZH FDQ VHH WKH UHJLVWHUYVY DUH FOHDU /HW\
RU EHFRPHYV

$V \RX FDQ VHH OQERYHEHFLPD@KLFK ZRUNV DV H[S!

1H[W ZHHN ZH ZLOO GLYH LQWR 68% KDFNLQJ



3DUW +DFNLQJ 68%

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

$V VWDWHG VXEWUDFWLRQ LQ $50 KDV IRXU LQV'
DQG 56& :H ZLOO VWDUW WRGD\ ZLWK 68%

30O0HDVH NHHS LQ PLQG ZKHQ \RX DGG WKH 6 VXIIL
6%&6 56%6 56&6 LW ZLOO DIIHFW WKH IODJV :H
LQ WKH SULRU OHVVRQV VR WKDW \RX VKRXOG KL

/HW V UH H[DPLQH RXU H[DPSOH RI 68%

‘H VLPSO\ WONMHLADXG PRYH DQWRHFLHADIXG PRYH L
DQG VXEWUDFW U U DQG SXW WKH UHVXOW LQ

/HW V KDFN



$v ZH FDQ VHH WKH UHJLVWHUYVY DUH FOHDU /HW\
RU EHFRPHY ZKHQ ZH GR D OLWWOH KDFNLQJ



$V \RX FDQ VHH OQERYBHFLPD@2KLFK ZRUNV DV HJ[SI
KDFNHG WK HUYW®HKAH RD OQVWHIHF RRD O

, ZDQW WR WKDQN \RX DOO IRU WDNLQJ WKLV MR.
HQG RI WKH VHULHV DV , HQFRXUDJH \RX DOO WR
FROQWLQXH WR ZRUN WKURXJK WKH $50 LQVWUXFV

7KLV WXWRULDO V SXUSRVH ZDV WR SURYLGH \RX
DQG , EHOLHYH ZH KDYH GRQH WKDW 7KDQN \RX
DOO EHFRPH IXWXUH 5HYHUVH (QJLQHHUV



/KH ELW $50 SUFKLWHFWXUF

/HW V GLYH LQ ULJKWDZD\



3DUW 7KH OHDQLQJ 21 /L

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

:HOFRPH WR WKH $50 5HYHUVH (QJLQHHULQJ WXW
WKDW , KDYH GRQH IRFXVLQJ RQ $VVHPEO\ /DQJX

7KH ILUVW VHULHV ZDV RQ [ $VVHPEO\ DQG WKH
7KLV VHULHV ZLOO EH DQ H[SDQVLRQ VHULHV RQ
(QJLQHHULQJ VR UDWKHU WKDQ FUHDWH SURJUDF
5HYHUVH (QJLQHHU WKH ELQDU\ LQ $VVHPEO\ ZH
WRJHWKHU DQG 5HYHUVH (QJLQHHU LQ $VVHPEO\
ZRUOG VHULHV RI DSSOLFDWLRQV DQG ZKDW LW (

‘H ZLOO QRW EH ZRUNLQJ ZLWK *8, WRROV VXFK L
*% LQ &/, VKHOO :H ZLOO QRW EH ZRUNLQJ LQ D
ZH DUH JRLQJ WR SXW D ELQDU\ LQWR D GHEXJJH
$50 GHYLFH DQG DFWXDOO\ DWWDFK WR D UXQQL
WKH SURFHVYV DV LW LV UXQQLQJ

7KH ILUVW ZHHNV ZLOO EH DQ H[DFW UHYLHZ R
FULWLFDO WKDW ZH UH HIDPLQH WKHVH FRQFHSW
LW FRPHV WLPH WR UHYHUVH RXU ELQDULHYV

, ZDQWHG WR EULQJ EDFN WKH RULJLQDO TXRWH

6R LI , JR WR FROOHJH DQG OHDUQ -DYD ZLOO , |
WKLQJV"

, IHOW LW QHFHVVDU\ WR VWDUW RXW WKLV WXW
127 DbQ DWWDFN RQ -DYD DV , KDYH XVHG -DYD LQ
-DYD(( ,Q WRGD\ V $JLOH HQYLURQPHQW UDSLG
LQFUHDVHG FKDOOHQJHV LQ ERWK WKH FRPPHUFI
VRIWZDUH GHYHORSPHQW ZLOO FRQWLQXH WR IR
PRUH ZLWK OHVYVY 5HDFW 3\WKRQ -DYD & DQG V
VKULQN DV WKH UDFH IRU SURMHFW FRPSOHWLRC
WLPH

/JLNH LW RU QRW KDUGZDUH LV JHWWLQJ VPDOOH
&,6& WR 5,6& $ &,6& LV \RXU W\SLFDO [ [ FRPS
LQVWUXFWLRQV &,6& FRPSXWHUV ZLOO DOZD\V H
WRZDUG FORXG FRPSXWLQJ DQG WKH IDFW WKDW
LQVWUXFWLRQ VHW DUH VR HQRUPRXVO\ SRZHUIX
FRQVXPSWLRQ

+RZ PDQ\ FHOO SKRQHV GR \RX WKLQN H[LVW RQ
PDFKLQHV +RZ PDQ\ RI \RX KDYH D 6PDUW 79 RU
GHYLFHV FRQVLGHUHG SDUW RI WKH ,27 RU ,QWH
KDYH RQH WKLQJ LQ FRPPRQ WKH\ DUH 5,6& DQC



$50 LV DQ DGYDQFHG 5,6& PDFKLQH &RPSDUHG W
RI D &,6& PRVW $50 VIVWHPV WRGD\ DUH ZKDW L)
RQ FKLS ZKLFK LV DQ LOQWHJUDWHG FLUFXLW ZKL
FRPSXWHU DQG HOHFWURQLF VA\VWHP RQ D VLQJO
ZHOO 7KHVH ORZ SRZHU HPEHGGHG GHYLFHV FDC(
DQG PDQ\ RWKHU DGYDQFHG RSHUDWLQJ V\VWHP

'HOO ZKR FDUHV DERXW $50 \RX FDQ FDOO LW D
WKDW V DOO , QHHG WR NQRZ FDXVH ZKHQ , SURJ
KDYH WR ZRUU\ DERXW DQ\WKLQJ XQGHU WKH KRI

, DIJDLQ MXVW ZDQW \RX WR UHIOHFW RQ WKH DEI
HYHU\ GD\ FRQWLQXHV WR SDVV PRUH DQG PRUH
DWWDFN DQG FRPSURPLVH 7DNLQJ WKH WLPH WR
KRRG FDQ RQO\ KHOS WR FXUE WKLV XQIRUWXQD)

7KLV VHULHYV ZLOO IRFXV RQ $50 5HYHUVH (QJLQ}F
5DVSEHUU\ 3L ZKLFK FRQWDLQV WKH %YURDGFRP

&RUWHI[ $ *+] &38 DQG *% /3''5 5$0 :H ZLOO
5DVSELDQ -HVVLH /LQX[ EDVHG RSHUDWLQJ V\VW
WKH\ DUH XVXDOO\ DYDLODEOH IRU RQ $PD]F

ZRXOG OLNH WR OHDW QVPRUHZYLIVLSVEHUU\SL RUJ

‘H ZLOO ZRUN VROHO\ LQ WKH WHUPLQDO VR QR ¢
NHHSLQJ LW WR WKH KDUGFRUH EDUH ERQHV XWL
GHEXJ RXU FRGH EDVH

1H[W ZHHN ZH ZLOO GLYH LQWR WKH ELQDU\ QXPE
LW ZLWK GHFLPDO DQG KH[DGHFLPDO VR ZH KDYH
WR PRYH IRUZDUG



3DUW JLUPZDUH %RRW ¢

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V WDNH D PRPHQW WR WDON DERXW ZKDW KD
5DVSEHUU\ 3L GHYLFH

$V VRRQ DV WKH 3L UHFHLYHV SRZHU WKH JUDSK
DV WKH SURFHVVRU LV KHOG LQ D UHVHW VWDWH
FRGH 7KH 520 UHDGYV IURP WKH BRANFRGWREERU H R
ORDGHG LQWR PHPRU\ LQ & FDFKH DQG WXUQV R
VWDUWKHXY ORDGV

7KWWDUMY D@ 26 IRU WKH JUDSKLFV FSRIGRIE HWR[REK I
\RX FDQ PREHUKQH AVKFD JHWV ORDGH® [PGWRU\ Z|
WKH /LQX[ NHUQHO

2QFH ORNEBHQHMXPDV RQ WKH &38 DQG [VW DLLQVV
PHPRU\

/' ZH ZDQWHG ZH FRXOG HUGBDOWMWRPRDKU RZ QH FDQ
PDFKLQH FRGH LQWR D ILOH DQG UHSODFH WKH R
PLQG WKH $50 ZRUG VL]H LV ELW ORQJ ZKLFK JI

$V VWDWHBHUZRHQLYPJRDGHG WKH ILUVW E\WH Zk
DGGUHVV

/HWV RSHQ XS D KH[ HGLWRU DQG ZULWH WKH IRC
1)) ) (8

6DYH WKHNIHOE&HOD QB UHERRW

2N QRWKLQJ KDSSHQV WKLV VXFNV

$FWXDOO\ VRPHWKLQJ GLG KDSSHQ \RX FUHDWH(
WR EUHDN RXW WKH FKDPSDJQH

KHQ WKH 3L ERRWV WKH EHORKHFRGHWKRRVLW KU
IROORZLQJ

1)) ) (8

# DGGUHVV [ [TH IJHWV ORDGHG
# DGGUHVV [ [ IJHWV ORDGHG
# DGGUHVV [ [IT IJHWV ORDGHG
# DGGUHVV [ [HD JHWV ORDGHG

6R ZKDW WKH KHOO LV UHDOO\ JRLQJ RQ"

7KLV VHW RI FRPPDQGV VLPSO\ HIHFXWHV DQ LQI



5HYLHZ WKH GDWDVKHHW

KWWSV ZzZzZ UDVSEHUU\SL RUJ ZS FRQWHQW XSO
BHULSKHUDOV SGI

7KH DERYH FRGH KDV SDUWV WR LW
&RQGLWLRQDO 6HW 7R $0ZD\V
2S &RGH %UDQFK
21IVHW +RZ )DU 7R ORYH :LWKLQ 7KH &XUUHQW
&RQGLWLRQ ELWV [H RU
2S &RGH ELWV [D RU
21IIVHW  ELWV

, NQRZ WKLV PD\ EH D ORW WR ZUDS \RXU PLQG D
WDNH WKH WLPH DQG UHDG WKH GDWDVKHHW OLC
KDYH WKH SDVVLRQ WR XQGHUVWDQG WKH DERYF

, ZLOO JR WKURXJK SDLQVWDNLQJ HIIRUWYV WR EL
KRZHYHU WKHUH DUH H[HUFLVHV OLNH WKH DERY
GDWDVKHHW DERYH VR \RX OHDUQ KRZ WR EHWWI
DUH VWXFN RQ D SDUWLFXODU URXWLQH RU VHW

, DVN \RX WR SOHDVH UHDG DQG UHVHDUFK WKH I

, P ERUHG :K\ WKH KHOO GRHV WKLV FUDS PDWMW

*ODG \RX DVNHG 7KH VLQJOH PRVW GDQJHURXV F
RI WKH URRW NLW YDULHW\ ,I \RX GR QRW KDYH |
ZLOO QHYHU EHJLQ WR HYHQ XQGHUVWDQG ZKDW
XQGHUVWDQGLQJ

$Q\RQH FDQ VLPSOWHH QO DRKWPRV KHWK WKHLU RZQ
\RX FDQ KDYH WRWDO FRQWURO RYHU WKH HQWL!

1H[W ZHHN ZH ZLOO GLYH LQWR WKH 9RQ 1HXPDQ



3DUW +HOOR :RUOG

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7TRGD\ ZH EHJLQ RXU MRXUQH\ LQWR WKH ZRUOG |
XQGHUVWDQGLQJ RI KRZ & LQWHUDFWY ZLWK RX

7KH SULRU OHVVRQV LQ WKLV VHULHV IRFXV RQ V
WRXFK XSRQ LWV DUFKLWHFWXUH DQG KRZ HYHU)
$VVHPEO\ /DQJXDJH DQG WKHQ XOWLPDWHO\ RSFI

‘H VWDUW ZLWK RXU ILUVW SURJUDP LQ & ZKLFK

GLYH LQ DQG EUHDN HDFK OLQH GRZQ VWHS E\ V\

ZRUNV H ZLOWO[PPOOHWEBERS VDYH LW WR RXU GH)
LQFOXGH LRVWUHDP!

LQW PDLQ YRLG ~
VWG FRXW +HOOR :RUOG VWG HQGO

UHWXUQ

7R FRPSLOH WKLV ZH VLPSO\ W\SH

J H[DPSOH FSS R H[DPSOH

‘H VLPSO\ WKHQ W\SH

H[DPSOH

68&&(66 :H VHH +HOOR :RUOG SULQWHG WR WKF

/HWV EUHDN LW GRZQ OLQH E\ OLQH



LQFOXGH LRVWUHDHUWUHG WR DV D SUHSURFHVYV
SUHSURFHVVRU VWDWHPHQWY KDSSHQ MXVW EHII
FRGH 7KH LQFOXGH NH\ZRUGLRVWWHD@GWD NHO B d
FRQWHQWY RI WKDW ILOH DQG SDVWH LW LQWR W
DUH DOVR FDOOHG KHDGHU ILOHV

‘H FDICRY WUEIPDXVH ZH QHHG D GHFOD U D WLRRXVOR
HQGOKFHRXM(QFWLRQ DOORZV XV WR SULQW WHI[W
DQG WRBRHRQFWLRQ FUHDWHY D QHZ OLQH DIWHU \

7KH PDLQ VHFWLRQ ZKLFK LV RI W\SH LQWHJHU L"
DSSOLFDWLRQ RU ELQDYRLIERXLGHYM KFRWLEG LB D W
GRHV QRW KDYH DQ\ SDUDPHWHUV ZKLFK ZLOO Et

TKWWEQGLFDWHY D QDPHVSDFH ZKLFK LV TXLWH \
FRGH LQWR ORJLFDO JURXSVY LQ RUGHU WR SUHY/|
ZLWK PXOWLSOH OLEUDULHV

<RX ZLOO VHH PDQ\ H[DPSOHV ZKHUH WKH\ GHFOTL
, ZLOO 1(9(5 XWLOL]H WKLV DSSURDFK DV LW FDQ
FRPSOH[ DSSOLFDWLRQV

7KH RSHUDWRU LV UHIHUUHG WR DV DQ RYHUORTEL
IXQFWLRQ YH U ULIQPQ DWDKHWRODQJIXDJH :H DUH+WIC
"RUOBWULQJ EQWNX QWKWHLRQ WKURXJK \RKH WXORIDBIF
RSHUDWRU :H WHKH@®EXX¥K WKHDWHY D QHZ OLQH

7KH ILQDO OLQH LV WKH UHWXUQ 6LQFH RXU PLC
UHWXUQ VRPHWKLQJ ,Q & WKHUH LV QR QHHG
LV UHTXLUHG IRU HYHU\ RWKHU IXQFWLRQ , ZLOC

7KH QH[W VWDJH LV WKDW ZH FRPSLOH WKH ILOH
FRQWHQWY RI WKH LRVWUHDP KHDGHU JRHV LQW
FRPSLOH SURFHVYV LV ZKHUH WKH & FRGH JHWYV
QH[W VWDJH RI FRPSLODWLRQ RFFXUV ZKHQ WKH
DUH SDUVHG WKURXJK (VVHQWLDOO\ ZH KDYH DC
ILOH DQG WKHQ DOO RI WKH FRQWHQWY RI RXU H

&RPSLOLQJ WDNHV RXU WH[W ILOH WKH FSS ILOH
IRUPDW FDOOHG DQ REM ILOH $Q DEVWUDFW V\Q
RI FRQVWDQW GDWD YDULDEOHYV DQG LQVWUXFW

2Q0FH WKH WUHH LV FUHDWHG WKH FRGH LV JHQH!
PDFKLQH FRGH WKDW RXU $50 &38 ZLOO H[HFXWH
ZKLFK ZLOO KDYH LWV RZQ UHVSHFWLYH REM ILO

/ILQNLQJ WDNHV RXU REM ILOHV RXU FRPSLOHG I
/LEUDU\ DQG ILQGYV ZKHUH HDFK V\PERO DQG IXQF
LQWR RQH H[HFXWDEOH

7KH FRQFHSWYVY DERYH PD\ DSSHDU D ELW FRQIXV
KRZHYHU DV \RX FRGH DQG FRPSLOH DQG ODWHU
/IDQJXDJH LW ZLOO DOO EHFRPH YHU\ FOHDU DQG



1H[W ZHHN ZH ZLOO GLYH LQWR '"HEXJJLQJ +HOOR



3DUW 'HEXJJLQJ +HOOR

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UHYLHZ RXU FRGH IURP ODVW ZHHN

/HW V GHEXJ /HW V ILUH XS *'% ZKLFK LV WKH *1¢
GRZQ WKH & ELQDU\ DQG VWHS WKURXJK LW OLC

7KLV LV WKH $50 GLVDVVHPEO\ WKDW ZH DUH VHF
SURJUDP LQ LW XOWLPDWHO\ ZLOO JR GRZQ WR !

7KLV PLIJKW EH D ELW VFDU\ WR \RX LI \RX GLG Ql
$VVHPEO\ I \RX QHHG WR GR D UHIUHVKHU SOHL

<RX DUH SUREDEO\ DVNLQJ \RXUVHOI ZK\ ZH DUH
VRXUFH FRGH DQG VHHLQJ KRZ LW PDWFKHV QLFF
ZKHQ \RX DUH D SURIHVVLRQDO 5HYHUVH (QJLQHL
VHHLQJ VRXUFH FRGH ZKHQ \RX DUH UHYHUVLQJ I

7KLV LV D FKLOGLVKO\ VLPSOH H[DPSOH DQG ZH :
YHU\ VLPSOH H[DPSOHV VR WKDW \RX FDQ OHDUQ
WH[W EDVHG GHEXJJHU KHUH VR WKDW \RX IXOO\



DOVR JHW VRPH WUDLQLQJ LI \RX KDG WR HYHU D
LQVLGH D IRUHLJQ PDFKLQH \RX ZLOO NQRZ KRZ \

, ZLOO IRFXV 62/(/< RQ WKLY PHWKRG UDWKHU WK
OLNH ,'$ RU WKH OLNH VR WKDW \RX DUH DEOH W

‘H VWDUW ZLWK ORDGLQJUWRR ® DGRV KW NW D |
DQG WKHQ DEGLTKLVWWRLPSO\ D URXWLQH ZKLFI
SUHVHUYH WKH OLQN UHJLVWHU DQG VHWWLQJ X:

‘H QRWLFH PHPRU]) DGGHEHMIQJ ORDGHG IURP PHPR
U /HW V GR D VWULQJ H[DPLQDWLRQ DQG VHH ZK

9RLOD :H VHH RXHIOOWUR@BEDWHG DW WKDW PHP

/HW V VHW D EPIDDRSRLQW DW

/HW V WDNH D ORRN DW RXU UHJLVWHU YDOXHYV

/HW V QRZ WDNH D ORRN DWJ ABKDWWHW LDQQ/GE& GVK W&
ELQDU\



‘H VHH WKIWOR :RVWELQJ QRZ UHVUGAKLIF KQWH\GLHG
PHPRU\ DGGUHVV)LQDOO\ OHW V FRQWLQXH WKUF

8QGHUVWDQGLQJ DVVHPEO\ DQG VWHS E\ VWHS G
FRPSOHWH DQG XOWLPDWH FRQWURO RYHU DQ\ E
\RX KRXUV GD\V RU ZHHNV WR WUXO\ 5HYHUVH (C
WKH VDPH MXVW PRUH WLPH FRQVXPLQJ

SHYHUVH (QJLQHHULQJ LV WKH PRVW VRSKLVWLFI
&RPSXWHU (QJLQHHULQJ 7KHUH DUH PDQ\ WRRO\
(QJLQHHU XVHV KRZHYHU HDFK Rl WKRVH WRROV
WKLV WHFKQLTXH LV WKH PRVW VRSKLVWLFDWHG

1H[W ZHHN ZH ZLOO GLYH LQWR +DFNLQJ +HOOR :



3DUW +DFNLQJ +HOOR :

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UHYLHZ RXU FRGH IURP WZR ZHHNV DJR

/HW V GHEXJ RQFH DJDLQ

/HW V RQFH DJDLQ H[DPLQH WKH FRQWHQWV[RI W
DQG FRQWLQXH WKURXJK WKH H[HFXWLRQ RI WKH

$V \RX FDQ VHH LWHRRBGRUWMKGEILQJ DQG ZKHQ ZH ¥
HFKR V EDFN WR WKH WHUPLQDO DV VXFK

/HW V KDFN /HW V QRZ RYHUZULWH WKH YDOXH L
VWUBFQ@FNHG :RWD®MEG FRQWLQXH H[HFXWLRQ



‘RRKRR 2XU ILUVW KDFN $V \RX FDQ VHH DV \RX
$%62/87( FRQWURO RYHU WKH HQWLUH ELQDU\ QR
LQ ,Q WKLV YHU\ VLPSOH H[DPSOH ZH ZHUH DEOF
DGGUHVV Rl WR ZKLFK ZKHQ H[HF XVDH G HGV : R BAORGH
WHUPLQDO RU VWDQGDUG RXWSXW

/HW V DJDLQ UXQ WKH ELQDU\ DQG GR D GLVDVVH

/HW V QRZ GR WKH VDPH SURVFH[GXQE KRYAHYGH VoK
LQVLGH A1 VHH WKDW LV GARWPDQRE W KDV EHHQ °
OGORDG IURP PHPRU\ LQWROWXH UHJLVWHU DW

/HW V QRZ VHWFNHG/RRWDME&G FRQWLQXH H[HFXWLRC(
QRZ KDFNHG LW FRPLQJ RXW RI WKH UHJLVWHU U
EHJLQ WR VHH WKHUH DUH D QXPEHU RI ZD\V WR
H[DPSOH RI WZR VXFK ZD\V



5HYHUVH (QJLQHHULQJ LV DOO DERXW XQGHUVWEL
KLMDFNLQJ H[HFXWLRQ IORZ DQG FKDQJLQJ YDOX
\RXU ILUVW VWHS LQWR WKLV DPD]JLQJ MRXUQH\

1H[W ZHHN ZH ZLOO GLYH LQWR FRQVWDQWYV



3DUW &RQVWDQWYV

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

6R IDU ZH KDYH FUHDWHG GHEXJJHG DQG KDFNH!
VWDQGDUG WHUPLQDO :H ZLOO H[SDQG XSRQ WK

$ FRQVWDQW LQ & LV D YDOXH WKDW ZLOO QRW
XQOHVV KDFNHG ,W LV XVHG VXFK WKDW \RX KL
WKDW LI \RXU IXWXUH SURJUDP DUFKLWHFWXUH F
FRQVWDQW LQ RQH SODFH UDWKHU WKDQ KDYLQJ
EDVH

W LV VWDQGDUG SUDFWLFH WR FRGH RXU FRQVW
UHIHUHQFHG VRPHZKHUH LQ WKH FRGH ZH NQRZ \

‘H VWDUW ZLWK RXU VHFRQG SURJUDP LQ & ZKL

GLYH LQ DQG EUHDN HDFK OLQH GRZQ VWHS E\ V\

ZRUNV :H ZLOW[FPO®OHWESS VDYH LW WR RXU GH)
LQFOXGH LRVWUHDP!

LQW PDLQ YRLG A
FRQV WLQW <($5

VWG FRXW <(%$5 VWG HQGO

UHWXUQ

7R FRPSLOH WKLV ZH VLPSO\ W\SH

J H[DPSOH FSS R H[DPSOH

‘H VLPSO\ WKHQ W\SH

H[DPSOH

68&&(66 :H VHH SULQWHG WR WKH VWDQGDUG R:



/HW V EUHDN LW GRZQ

‘H XWLOIHRQMMHNZRUG WR LQGLFDWH D FRQVWDQW
LOQWHJIJHU YDOXH RI

‘H WKHQ XWERXKQPMKHRQ WR SULQW LW WR WKH \
DGG D QHZ OLGIDdRWRKWLRK

7TKDW V LW 9HU\ VLPSOH

1H[W ZHHN ZH ZLOO GLYH LQWR '"HEXJJLQJ &RQVW



3DUW '"HEXJJIJLQJ &RQVW

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UHYLHZ ODVW ZHHN V FRGH

/IHW V GHEXJ

$vV ZH FDQ VHH WKH YDOXH LQ[WKH IPHRARXD O GMAWN
FRQWLQXH DQG ZDWFK WKH YDOXH SULQW WR WK
ZHHN ZKHQ ZH UDQ LW

‘H FDQ VHH YHU\ FOHDUO\ WKDW ZH PRYM VG WHE
EUDQFK WRXRQFWLRQ WR SULQW WR WKH WHUPL(
OLWWOH PRUH FRPIRUWDEOH ZLWK XQGHUVWDQG

1H[W ZHHN ZH ZLOO GLYH LQWR +DFNLQJ &RQVWD



3DUW +DFNLQJ &RQVWD

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UHYLHZ RXU RULJLQDO FRGH

/HW V KDFN

$vV ZH FDQ VHH WKH YDOXH LQ[WKH IPHRARXD O GMHAN
FKDQJH WKDW YDOXH LQHWRRERQWRLQXH DQG ZD\
6XFFHVVIXO KDFN

/HW V KDFN D VHFRQG ZD\ 5H VWDUW WKH SURJU
DQG FRQWLQXH WR WKH EUHDNSRLQW



/HW V FRQWLQXH DQG ZY VWHH WKW YDRXXORQ LR W KWM
‘H FRQWLQXH DQG VHH WKH SURJUDP VXFFHYV

1H[W ZHHN ZH ZLOO GLYH LQWR &KDUDFWHU 9DUL



3DUW &KDUDFWHU 9DUL

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH QH[W VWDJH LQ RXU MRXUQH\ LV WKDW RI FK
KDYH GHDOW ZLWK WKXV IDU D FKDUDFWHU RQO)

.HHS LQ PLQG ZKHQ ZH GHDO ZLWK DQ\ FKDUDFW
GLJLWV ZKLFK DUH WKH $6&,, FRGH WKDW UHSUH"
RQ RXU UHVSHFWLYH WHUPLQDOYV

5SHPHPEHU WKDW HDFK KH[ GLJLW LV ELWV LQ Ol
ELWV LQ OHQJWK RU D E\WH ORQJ

7R UHFDS HDFK FKDUDFWHU WUDQVODWHV GRZQ
SURFHVVRU XQGHUVWD@G/VHKKH RDGXRLPIDO <RX
UHYLHZ DQ\ $6&,, WDEOH WR VHH ZKHUH ZH GHUL
KDQG\ LQ WKH QH[W OHVVRQ

‘H VWDUW ZLWK RXU WKLUG SURJUDP LQ & ZKLF
SURJUDP /HW V GLYH LQ DQG EUHDN HDFK OLQH
ODQJXDJH ZRUNV :H ZLOO FDOO WKLV H[DPSOH |

LOQFOXGH LRVWUHDP!

LQW PDLQ YRLG ~

FKDU \HVBQR Q

VWG FRXW \HVBQR VWG HQGO

UHWXUQ

7R FRPSLOH WKLV ZH VLPSO\ W\SH



J H[DPSOH FSS R H[DPSOH
‘H VLPSO\ WKHQ W\SH

H[DPSOH

68&&(66 :H VRIFSULQWHG WR WKH VWDQGDUG RXW
/HW V EUHDN LW GRZQ

‘H XWLOIHKDWHK\WY RUG WR LQGLFDWH D FKDUDFWHL
WKH YDQXH RI

‘H WKHQ XWERXKQPMKHRQ WR SULQW LW WR WKH \
DGG D QHZ OLGIQdRWRKWLRK

7KDW V LW 9HU\ VLPSOH

1H[W ZHHN ZH ZLOO GLYH LQWR "HEXJJLQJ &KDUD



3DUW 'HEXJJLQJ &KDUD

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UHYLHZ RXU FRGH

/HW V GHEXJ

:RDK 7KLV LV FRQIXVLQJ , GRQ W VHH DQ\ FOHDI
LOWR D UHJLVWHU WR PDQLSXODWH WKH GDWD

/HW V NHHS LQ PLQG WKDW ZH DUH GHDOLQJ ZLW

.l \RX UHPHPEHU IURP ODVW ZHHN HDFK FKDUDFW
LQ KH[ ZKLFK WKH SURFHVVRU X @GNUN WIBDQRW 7K
GHFLPDO <RX FDQ UHYLHZ DQ\ $6&,, WDEOH WR V

‘H GR VHH D®MDLQ ZKLFK LV WKHQFKDUDFWHU



,/ ZH VWHS LQWR D IHZ WLPHV ZH QRWLFH W:KH Q[
SULQW WKH YBOXRZ LMVHY RKNUDFWHU

/HW V FRQWLQXH

‘H QRZ VHHQOWKIHLHQWHG WR WKH VWDQGDUG RXWSX

W LV LPSRUWDQW WKDW \RX XQGHUVWDQG WKLV
FKDUDFWHU WUDQVODWHY LQWR DQ $6&,, YDOXH
D UHVSHFWLYH UHJLVWHU 2XU SUHYLRXV H[SHUL
GLUHFWO\ LQWR D PHPRU\ ORFDWLRQ DQG WKLV I

1H[W ZHHN ZH ZLOO GLYH LQWR +DFNLQJ &KDUDF'



3DUW +DFNLQJ &KDUDF\

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UHYLHZ RXU FRGH

/HW V KDFN

‘H DIJDLQ VHH WKH GLWHRAY NG OQWRILQ ZKLFK L

$IWHU VWHSSLQJ LQWR WLP HV ZIXQ 6 KY Bl LA © MDQHO

/HW V KDFN W KHWRD DX®IG @ KHQ UHH[DP LW H: W RBIQY
FOHDUO\ VHH LW KDV\EHHQ FKDQJHG WR



$V ZH FRQWLQXH ZH VXFFHVVIXOO\ VHH RXU KDFN
SULQWLQJ WR WKH VWDQGDUG RXWSXW

1H[W ZHHN ZH ZLOO GLYH LQWR %RROHDQ 9DULDE



3DUW %YRROHDQ 9DULDE

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH QH[W VWDJH LQ RXU MRXUQH\ LV WKDW RI %F
WKH JUHDW *HRUJH %RROH WR ZKLFK DOO PRGHU

$W WKH ORZHVW OHYHO D YDOXH LV HLWKHU RU

/HW V HI[DPLQH RXU FRGH

LQFOXGH LRVWUHDP!

LQW PDLQ YRLG ~

ERRO LV+DFNHG IDOVH

VWG FRXW LV+DFNHG VWG HQGO

UHWXUQ

7R FRPSLOH WKLV ZH VLPSO\ W\SH
J H[DPSOH FSS R H[DPSOH

H[DPSOH

68&&(66 ‘H VHRHULQWHG WR WKH VWDQGDUG RXWS

/HW V EUHDN LW GRZQ



‘H FUHDWH D ERROHDQ WBDUANMHR®AZKEPKO@HOVVLIQ
IDOWRH :KHQ ZH UXQ WKH ELQDU\ ZH FOWKDWO V X HH
ZDV HFKRHG WR WKH VWDQGDUG RXWSXW

1H[W ZHHN ZH ZLOO GLYH LQWR '"HEXJJLQJ %RROF



3DUW '"HEXJJLQJ % RROH

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UH H[DPLQH RXU FRGH

/HW V GHEXJ

/HW V VWHS WLPHV DQG GLVDVVHPEOH



/HW V H[DPLQH ZKDW LV QRZ LQ

$V ZH FDQ FOHDUO\ VIWVH IWAN\HYVERID A EHLIFK PDNHV '
EDVHG RQ RXU F VRXUFH FRGH

, NQRZ WKHVH OHVVRQV PD\ VHHP WULYLDO KRZH
EUHDNLQJ WKLQJV GRZQ LQ WKHLU PRVW EDVLF F
DERXW SDWLHQFH DQG ORJLFDO IORZ ,W LV FULV
WKURXJK DOO RI WKHVH H[DPSOHV ZLWK D 5DVSE
SURSHU DSSUHFLDWLRQ IRU KRZ WKH SURFHVV DI

1H[W ZHHN ZH ZLOO GLYH LQWR +DFNLQJ %RROHD



3DUW +DFNLQJ %RROHD

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UH H[DPLQH RXU FRGH

/HW V KDFN

/HW V EUHDN DW PDLQ UXQ DQG GLVDV LQ DGGLYV



‘H VHH WRDMW6( LV PRYHG DQ/WPDLQ

9HU\ VLPSOWZWRRHM/8(DQG FRQWLQXH H[HFXWLRQ
WKDW WKH %R ROWDF NEGQHBEB O H

WV WKDW VLPSOH IRONV 7KHVH HOHPHQWDU\ H
OLEUDU\ RI H[DPSOHV RI KRZ WR DSSURDFK HYHU
WR WDNH FRQWURO RI FRGH H[HFXWLRQ QR PDWYV

1H[W ZHHN ZH ZLOO GLYH LQWR ,QWHJHU 9DULDE!



3DUW , QWHJHU 9DULD E(

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH QH[W VWDJH LQ RXU MRXUQH\ LV WKDW RI ,Q"'

$ ELW UHJLVWHU FDQ VWRUH A GLIIHUHQW YC
FDQ EH VWRUHG LQ ELWV GHSHQGV RQ WKH LQ\
PRVW FRPPRQ UHSUHVHQWDWLRQV WKH UDQJH L
IRU UHSUHVHQWDWLRQ DV DQ XQVLJQHG ELQDU'
WKURXJK A ; IRU UHSUHVHQWDWLR:

.HHS LQ PLQG ZLWK ELW PHPRU\ DGGUHVVHV \R
RI' *% RI E\WH DGGUHVVDEOH PHPRU\

/HW V H[DPLQH RXU FRGH

LQFOXGH LRVWUHDP!

LQW PDLQ YRLG *

LQW P\1XPEHU

VWG FRXW P\1XPEHU VWG HQGO

UHWXUQ

7R FRPSLOH WKLV ZH VLPSO\ W\SH
J H[DPSOH FSS R H[DPSOH

H[DPSOH



68&&(66 :H VHHSULQWHG WR WKH VWDQGDUG RXW
/HW V EUHDN LW GRZQ

'H DVVLIQ WKH LQWHFNIO\ L QWR\INKKPHE FOORQUEL DVEKGHHD
RXW WR WKH WHUPEQRRIKKQEWKRWKH F

1H[W ZHHN ZH ZLOO GLYH LQWR '"HEXJJLQJ ,QWHJI



3DUW '"HEXJJILQJ ,QWHJ}

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UHYLHZ RXU FRGH , DJDLQ ZDQW WR LQFO:
ZHHN V OHVVRQ WR HPSKDVL]H ZKDW LV JRLQJ R(

$ ELW UHJLVWHU FDQ VWRUH A GLIIHUHQW YL
FDQ EH VWRUHG LQ ELWV GHSHQGVY RQ WKH LQ\
PRVW FRPPRQ UHSUHVHQWDWLRQV WKH UDQJH L
IRU UHSUHVHQWDWLRQ DV DQ XQVLJQHG ELQDU'
WKURXJK A IRU UHSUHVHQWDWLR!

.HHS LQ PLQG ZLWK ELW PHPRU\ DGGUHVVHYV \R
RI' *% RI E\WWH DGGUHVVDEOH PHPRU\

/IHW V GHEXJ

‘H VHHPDWQ WKH DGGUHVV ORDGLQJ GDWBW § W\RD
FORVHU ORRN



‘KHQ ZH H[DPLQH WKH GDWDHLRO®HGHO\ VHH WKH I
SUHVHQW :KHQ ZH FRQWHFRXRHBHEDAN WR WKH Wt
VHQVH DV ZH XRPROOWIBVWRE ZLWKLQ F OLQX[ [
UHYHUVHHQJLQHHULQJ

1H[W ZHHN ZH ZLOO GLYH LQWR +DFNLQJ ,QWHJH!



3DUW +DFENLQJ ,QWHJHL

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UHYLHZ RXU FRGH

/HW V KDFN

/HW V WDNH D ORRN DJDLQ LQVLGH WKH PHPRU\ C

$V ZH FDQ FOHDUO\ VHH WKHDISGW B UN UD QEGOXKHR! ;
HFKRHV RXW WR WKH WHURIKQBR RRKHUHNGRB RY Z
I X Q F V¥ RRKQV

/HW V KDEN WKH YDOXH DRQ8LGHWRW KH DX W KAHRY
UHH[DPLQH WKH Y{DOXHD QGVERBG®WLQXH



6XFFHVV $V ZH FDQ VHH ZH KDFON&ZW KR QYW DYXH
HFKRHG RXW WR VWGRXW

1H[W ZHHN ZH ZLOO GLYH LQWR )ORDW 9DULDEOH



3DUW JORDW 9DULDEOH

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH QH[W VWDJH LQ RXU MRXUQH\ LV WKDW RI )O

$ IORDWLQJ SRLQW YDULDEOH LV GLIITHUHQW IURF
DWWDFKHG WR ZKLFK ZH GHVLJQDWH ZLWK D SHU

/HW V HI[DPLQH RXU FRGH

LQFOXGH LRVWUHDP!

IORDW PDLQ YRLG ~

LQW P\1XPEHU

VWG FRXW P\1XPEHU VWG HQGO

UHWXUQ

7R FRPSLOH WKLV ZH VLPSO\ W\SH
J H[DPSOH FSS R H[DPSOH
H[DPSOH
68&&(66 :H VHH SULQWHG WR WKH VWDQGDU
/HW V EUHDN LW GRZQ

'H DVVLJQ WKH IORDW IGQU B RW@W LYDVWR\OARKEHE MODQUEL
WKHQ SULQW LW RXW WR WRHM/GIFAPLRQO ZLWK W



7KXV IDU ZH KDYH D JRRG XQGHUVWDQGLQJ RI Wk
ZH ZLOO LQWURGXFH WKH UHJLVWHUV ZLWKLQ Wk
IORDWLQJ SRLQW YDULDEOHV 7KH UHJLVWHUV \R
ZKROH QXPEHUV RU LQWHJHUVY DQG DW WKH $VVH
EH PDQLSXODWHG WKURXJK WKH PDWK FR SURFH'

1H[W ZHHN ZH ZLOO GLYH LQWR '"HEXJJLQJ )ORDW



3DUW 'HEXJJLQJ )ORDW

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UH H[DPLQH RXU FRGH

LQFOXGH LRVWUHDP!

LQW PDLQ YRLG *

IORDW P\1XPEHU

VWG FRXW P\1XPEHU VWG HQGO

UHWXUQ

/HW V GHEXJ



/HW V EURDNQR@QG FRQWLQXH WR WKDW SRLQW

/HW V H[DPLQH ZKDW DO XHH RO HDIMAL\GHHH LWZKVF
DSSUR[LPDWHY RXU YDOXH LQ RXU RULJLQDO F

GHFLPDO GLJLWV RI SUHFLVLRQ DQG WKBVWQMI?
UHPHPEHU WKDW DV ZH JR IRUZDUG

‘H FDQ DOVR VHH WKLV YDOXH LQ KLJK PHPRU\

/HW V EURDNQR@QG FRQWLQXH



‘H VHH D VWUDQJH QHZ L QWO\@DWEBEWNRK Y DHO X H HE IHW
PRYHG VQWR ZKDW LW KDYH D PDWK FR SURFHVVR
RI DGGLWLRQDO UHJLVWHUV WKDW ZRUN ZLWK Gt
VHH DQ H[DPSOH RI VXFK WR ZKLFKLWKEHYQ O RR Wi
V 7KHOGQVWUXFWLRQ ORDGV D FRQVWDQW YDO)»
SUHFLVLRQ RU GRXEOH SUHMLVLRQ UHJLVWHU VX

‘H FDQ RQO\ VHH WKHVH VSHFLDO UHJLVWHUYV LI
ZH GR EHORZ

%YHORZ ZH VHH WKH YDOXH QRZ EHLQJ PRYHG LQV

I1H[W ZHHN ZH ZLOO GLYH LQWR +DFNLQJ )ORDW 9



3DUW +DFNLQJ )ORDW 9

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UH H[DPLQH RXU FRGH

LQFOXGH LRVWUHDP!

LQW PDLQ YRLG *

LQW P\1XPEHU

VWG FRXW P\1XPEHU VWG HQGO

UHWXUQ

/HW V UHYLHZ ODVW ZHHN V WXWRULDO



/HW V EURDNQR@QG FRQWLQXH WR WKDW SRLQW

/HW V H[DPLQH ZKDW DO XHH RO HDIMAL\GHHH LWZKVF
DSSUR[LPDWHY RXU YDOXH LQ RXU RULJLQDO F

GHFLPDO GLJLWV RI SUHFLVLRQ DQG WKBVWQMI?
UHPHPEHU WKDW DV ZH JR IRUZDUG

‘H FDQ DOVR VHH WKLV YDOXH LQ KLJK PHPRU\

/HW V EURDNQR@QG FRQWLQXH



‘H VHH D VWUDQJH QHZ L QWO\@DWEBEWNRK Y DHO X H HE IHW
PRYHG VQWR ZKDW LW KDYH D PDWK FR SURFHVVR
RI DGGLWLRQDO UHJLVWHUV WKDW ZRUN ZLWK Gt
VHH DQ H[DPSOH RI VXFK WR ZKLFKLWKEHYQ O RR Wi
V 7KHOGQVWUXFWLRQ ORDGV D FRQVWDQW YDO)»
SUHFLVLRQ RU GRXEOH SUHMLVLRQ UHJLVWHU VX

‘H FDQ RQO\ VHH WKHVH VSHFLDO UHJLVWHUYV LI
ZH GR EHORZ

%YHORZ ZH VHH WKH YDOXH QRZ EHLQJ PRYHG LQV

/HW V KDFN

/HW V QRZ ORRN DW WKH UHJLVWHUYV DQG VHH ZK



$V \RX FDQ VHH ZH KDYH KDFNHG WKH YDOXH OH
YDULDEOH DFFXUDWH XS WR GHFLPDO SODFHYV

)LQDOO\N DV ZH FRQWLQXH ZH VHH RXU KDFNHG YI
ZKHQ WKHRKIWQFWLRQ H[HFXWHV

1H[W ZHHN ZH ZLOO GLYH LQWR 'RXEOH 9DULDEO'



3DUW 'RXEOH 9DULDEOF

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH QH[W VWDJH LQ RXU MRXUQH\ LV WKDW RI GR

$ GRXEOH SUHFLVLRQ IORDWLQJ SRLQW YDULDEO
DV LW LV ELWV ZLGH DQG VLIQLILFDQW GL.

/HW V HI[DPLQH RXU FRGH

LQFOXGH LRVWUHDP!

LQW PDLQ YRLG ~

GRXEOH P\1XPEHU

VWG FRXW P\1XPEHU VWG HQGO

UHWXUQ

7R FRPSLOH WKLV ZH VLPSO\ W\SH
J H[DPSOH FSS R H[DPSOH

H[DPSOH

68&&(66 :H VHH SULQWHG WR WKH VWDQGDI
/HW V EUHDN LW GRZQ

‘H DVVLJQ WKH IORDW IGQU B RW@W LYDWR\ONKKEHE ROOYUEL
WKHQ SULQW LW RXW WR WRMNMVGFRWLRQO ZLWK W



1H[W ZHHN ZH ZLOO GLYH LQWR '"HEXJJLQJ 'RXEOF}



3DUW '"HEXJJLQJ 'RXEOF

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UHYLHZ RXU FRGH
LQW PDLQ YRLG ~
GRXEOH P\1XPEHU

VWG FRXW P\1XPEHU VWG HQGO

UHWXUQ

/HW V GHEXJ



/HW V VHW D EWPHDDRRSRRGW RYWLQXH

‘H VHH WWHG U >UDQG Z& KDYH WR IXOO\ XQGHL
ZH DUH VWRULQJ WKH YD O KWHRPW MI N VYBWRHHW /1 Q
H[DPLQH ZKDW H[DFWO\ UHVLGHV WKHUH

9RLOD :H VHHDW WKDW RIIVHW ORFDWLRQ[RHUIIVS
LQ PHPRU\

/HW V VWHS LOQWR WZLFH @KIUF& HPHFXWHWOW®EH L
WKDW ZLOO QRZ EH ORDGHG LQWR WKH GRXEDF
UHJLVWHU /HW V QRZ SULQW WKH YDOXH DW WKLEL

)LQDOO\ OHW V FRQWLQXH DQG ZDWFK WKH YDOX
FRXW IXQFWLRQ

1H[W ZHHN ZH ZLOO GLYH LQWR +DFNLQJ 'RXEOH



3DUW +DFNLQJ 'RXEOH !

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UHYLHZ RXU FRGH
LQW PDLQ YRLG ~
GRXEOH P\1XPEHU

VWG FRXW P\1XPEHU VWG HQGO

UHWXUQ

/HW V GHEXJ



/HW V VHW D EWPHDDRRSRRGW RYWLQXH

‘H VHH WWHG U >UDQG Z& KDYH WR IXOO\ XQGHL
ZH DUH VWRULQJ WKH YD O KWHRPW MI N VYBWRHHW /1 Q
H[DPLQH ZKDW H[DFWO\ UHVLGHV WKHUH

9RLOD :H VHHDW WKDW RIIVHW ORFDWLRQ[RHUIIVS
LQ PHPRU\

/HW V VWHS LOQWR WZLFH @KIUF& HPHFXWHWOW®EH L
WKDW ZLOO QRZ EH ORDGHG LQWR WKH GRXBOF
UHJLVWHU /HW V QRZ SULQW WKH YDOXH DW WKLEL

/HW V KDGENUWBHVYWHU

1RZ OHW V UHH[DPLQHGVKH YDOXH LQVLGH

/HW V FRQWLQXH

6XFFHVVIXOO\ KDFNHG

1H[W ZHHN ZH ZLOO GLYH LQWR WKH 6L]JH2I 2SHUI



3DUW 6LIH2]1 2SHUDWRU
JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil

\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH QH[W VWDJH LQ RXU MRXUQH\ LV WKDW RI WEk

/HW V HI[DPLQH RXU FRGH

LQFOXGH LRVWUHDP!

LQW PDLQ YRLG A
LQW P\1XPEHU

LQW P\1XPEHU6L]H VL]HRI P\1XPEHU

VWG FRXW P\1XPEHUG6L]H VWG HQG

UHWXUQ

7R FRPSLOH WKLV ZH VLPSO\ W\SH

J H[DPSOH FSS R H[DPSOH

H[DPSOH

‘H VHH SULQWHG WR WKH VFUHHQ

/HW V EUHDN LW GRZQ



‘H FUHDWH DPADYXYREEBOHWR ZKLFK ZH FUHDWH DQF
P\1XPEHUGEZKHFK KROGV WKH YDPRPWKXMRE HJKHY M H] MV
ZKHQ ZH H[HFXWH RXU FRGH LW VKRZV WKHUHIR
LQGLFDWHY DQ LQWHJHU LV E\WHV ZLGH

1H[W ZHHN ZH ZLOO GLYH LQWR '"HEXJJLQJ 6L]H2I



3DUW 'HEXJJLQJ 6L]H2I

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UH H[DPLQH RXU FRGH

LQFOXGH LRVWUHDP!

LQW PDLQ YRLG ~
LQW P\1XPEHU

LQW P\1XPEHUG6L]H VL]JHRI P\1XPEHU

VWG FRXW P\1XPEHUG6L]H VWG HQG

UHWXUQ

SHPHPEHU WKDW ZH FWPHDXWEBUY DUR ZIKQRK ZH FU
YDULPEIOXKWPEHUGBEKHFK KROGV WKH YDPWKFRE HUK R
WKDW ZKHQ ZH H[HFXWH RXU FRGH LW VKRZV W
RSHUDWRU LQGLFDWHY DQ LQWHJHU LV E\WHV Z

/IHW V GHEXJ DQG EUHDN RQ PDLQ



/HW V EURDNQR®V ZH FDQ VHH WHKH YPDRRYMG LQ

/HW V H[DPLQH ZKDWPIDL QRDYJIZRGF DY VHH WKDW
WKH YDOXH WIKDW ZKLFK HKIVVKVLQQRXU FIKVM PWN
VHQVH DV ZKHQ ZH H[DPLQH RXU RWLIX®EBIPR GLH;

‘H FDQ VHH WKLV KHUH ZKHQ ZH H[WPLQH WKH

$v ZH FDQ VHH DERYH WKH YDODWY WEYPMGHHSUHVI
WK®&MWH2UYV UHWXUQLQJ DMWK@ LODPAVHIHUWHY ZLGEH



Y)LQDOO\ ZKHQ ZH FRQWLQXH H[HFXWLR®KRHGQWMR
WHUPLQDO

1H[W ZHHN ZH ZLOO GLYH LQWR +DFNLQJ 6L]H21 2



3DUW +DFNLQJ 6L]H21 2.

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UH H[DPLQH RXU FRGH

LQFOXGH LRVWUHDP!

LQW PDLQ YRLG ~
LQW P\1XPEHU

LQW P\1XPEHUG6L]H VL]JHRI P\1XPEHU

VWG FRXW P\1XPEHUG6L]H VWG HQG

UHWXUQ

SHPHPEHU WKDW ZH FWPHDXWEBUY DUR ZIKQRK ZH FU
YDULPEIOXKWPEHUGBEKHFK KROGV WKH YDPWKFRE HUK R
WKDW ZKHQ ZH H[HFXWH RXU FRGH LW VKRZV W
RSHUDWRU LQGLFDWHY DQ LQWHJHU LV E\WHV Z

/HW V UHYLHZ ODVW ZHHN V FRGH DV ZH VWDUW :



/HW V EURDNQR®V ZH FDQ VHH WHKH YPDRRYMG LQ

/HW V H[DPLQH ZKDWPIDL QRDYJIZRGF DY VHH WKDW
WKH YDOXH WIKDW ZKLFK HKIVVKVLQQRXU FIKVM PWN
VHQVH DV ZKHQ ZH H[DPLQH RXU RWLIX®EBIPR GLH;

‘H FDQ VHH WKLV KHUH ZKHQ ZH H[WPLQH WKH

$vV ZH FDQ VHH DERYH WKH YDODWY WBDPMGHHSUHVI
WK®OMWH2UYV UHWXUQLQJ DMWK@ LIAWHIHUWHY ZLGF



Y)LQDOO\ ZKHQ ZH FRQWLQXH H[HFXWLR®KRHGQWMR
WHUPLQDO

/HW V KDFN

'H UXQ DQG ERIIDN RQ

‘H VHH WKH YDIO/XZAKLBRK LV H[SHFWHG



‘H EUHDRIR@

‘H VHH WKH YDIOVZAKLBRK VKRXOG PDNH ORJLFDO V&I
VWRUH® IIURPR DQG WKHQUEDFN WR

/HW V KDFN WKH YDOXH LQ

6XFFHVV ‘H KDYH KDFNHG WKH PDFKLQH

1H[W ZHHN ZH ZLOO GLYH LQWR WKH 3UH ,QFUHPF}



3DUW 3UH ,QFUHPHQW =
JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO WI

\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH QH[W VWDJH LQ RXU MRXUQH\ LV WKDW RI WEk

/HW V HI[DPLQH RXU FRGH

LQFOXGH LRVWUHDP!

LQW PDLQ YRLG A
LQW P\1XPEHU

LQW P\1HZ1XPEHU P\1XPEHU

VWG FRXW P\1HZ1XPEHU VWG HQG!

UHWXUQ

7R FRPSLOH WKLV ZH VLPSO\ W\SH
J H[DPSOH FSS R H[DPSOH

H[DPSOH

‘H VHH SULQWHG WR WKH VFUHHQ

/HW V EUHDN LW GRZQ



‘H FUHDWH DPADYXYREEBOHWR ZKLFK ZH FUHDWH DQF
P\1HZ1XPEHKLFK SUH LQFUHPHQ@WWXMEHUIN D/OIXHWRK
ZKHQ ZH H[HFXWH RXU FRGH LW VKRZV

KHQ ZH SUH LQFUHPHQW WKH YDOXH RI WKH YDU
LW WR DQRWKHU YDURDIEX®H HIRUVIR[DIWSDHW YV LQFL
EHLQJ DVVIPANQHBIWRENB WKHUHIRUH ZH JHW

1H[W ZHHN ZH ZLOO GLYH LQWR '"HEXJJLQJ 3UH ,Q



3DUW 'HEXJJLQJ 3UH ,Q
2SHUDWRU

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

/HW V UH H[DPLQH RXU FRGH

LOQFOXGH LRVWUHDP!

LQW PDLQ YRLG ~
LQW P\1XPEHU

LQW P\1HZ1XPEHU P\1XPEHU

VWG FRXW P\1HZ1XPEHU VWG HQG!

UHWXUQ

7R FRPSLOH WKLV ZH VLPSO\ W\SH
J H[DPSOH FSS R H[DPSOH

H[DPSOH

‘H VHH SULQWHG WR WKH VFUHHQ

/HW V EUHDN LW GRZQ



‘H FUHDWH DPADYXYREEBOHWR ZKLFK ZH FUHDWH DQF
P\1HZ1XPEHKLFK SUH LQFUHPHQ@WWXMEHUIN D/OIXHWRK
ZKHQ ZH H[HFXWH RXU FRGH LW VKRZV

KHQ ZH SUH LQFUHPHQW WKH YDOXH RI WKH YDU
LW WR DQRWKHU YDURDIEX®H HIRUVIR[DIWSDHW YV LQFL
EHLQJ DVVIPANQHBIWRENB WKHUHIRUH ZH JHW

/HW V GHEXJ

‘H GR RXU QRUPDO VWDUW LQ JGE DQG EU® DANHRXQ
PRYLQJ WKH YIDQWXRIHRWKHQ FEHQDWH DUH VWRULQ
Dw WR ZKLFK ZH ZLOO VHW D EUHDNSRLQW DQG

$V ZH HYDOXDWHUWEKW WKOXH W@JBHARHVYHHU EDFM
RULJLQDO FRGH WKDPNIWRBHYDOX B EAHWADND Q VHF
WKH SUH LQFUHPHQW RSHUDWRU ZDV VXFWR VMIXHK

‘H VHH WKDW ZKHQ ZH FRQWLQXH WKUWR/XVKRFKN W
HFKRHG WR WKH WHUPLQDO DV H[SHFWHG

1H[W ZHHN ZH ZLOO GLYH LQWR +DFNLQJ '"HEXJJL!



3DUW +DFNLQJ 3UH ,QF!I
2SHUDWRU

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

/HW V RQH DJDLQ UH H[DPLQH RXU FRGH

LQFOXGH LRVWUHDP!
LQW PDLQ YRLG ~
LQW P\1XPEHU

LQW
P\1HZ1XPEHU P\1XPEHU

VWG FRXW
P\1HZ1XPEHU VWG HQGO

UHWXUQ

7R FRPSLOH WKLV ZH VLPSO\ W\SH
J H[DPSOH FSS R H[DPSOH

H[DPSOH

‘H VHH SULQWHG WR WKH VFUHHQ

/HW V EUHDN LW GRZQ



‘H FUHDWH DPADYXYREEBOHWR ZKLFK ZH FUHDWH DQF
P\1HZ1XPEHKLFK SUH LQFUHPHQ@WWXMEHUIN D/OIXHWRK
ZKHQ ZH H[HFXWH RXU FRGH LW VKRZV

KHQ ZH SUH LQFUHPHQW WKH YDOXH RI WKH YDU
LW WR DQRWKHU YDURDIEX®H HIRUVIR[DIWSDHW YV LQFL
EHLQJ DVVIPANQHBIWRENB WKHUHIRUH ZH JHW

/HW V GHEXJ

‘H GR RXU QRUPDO VWDUW LQ JGE DQG EU® DANHRXQ
PRYLQJ WKH YIDQWXRIHRWKHQ FEHQDWH DUH VWRULQ
Dw WR ZKLFK ZH ZLOO VHW D EUHDNSRLQW DQG

$V ZH HYDOXDWHUWEKW WKOXH W@JBHARHVYHHU EDFM
RULJLQDO FRGH WKDPNIWRBHYDOX B EAHWADND Q VHF
WKH SUH LQFUHPHQW RSHUDWRU ZDV VXFWR VMIXHK

‘H VHH WKDW ZKHQ ZH FRQWLQXH WKUWR/XVKRFKN W
HFKRHG WR WKH WHUPLQDO DV H[SHFWHG

/HW V UH UXQ WKH SURJUDP



/HW V KDFN +HUH ZHUH UHYLHZ WKH YDOXH LQ U
WR VRPHWKLQJ HOVH

6XFFHVV $V ZH FDQ VHH ZKHQ ZH FRQWLQXH ZH (
WR WKH WHUPLQDO

1H[W ZHHN ZH ZLOO GLYH LQWR WKH 3RVW ,QFUHI



3DUW SRVW ,QFUHPHQW

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V GLYH LQWR RXU FRGH
LQFOXGH LRVWUHDP!

LQW PDLQ YRLG ~
LQW P\1XPEHU
LQW P\1HZ1XPEHU P\1XPEHU

VWG FRXW P\1HZ1XPEHU VWG HQGO

UHWXUQ

7R FRPSLOH WKLV ZH VLPSO\ W\SH
J H[DPSOH FSS R H[DPSOH

H[DPSOH

‘H VHH DQG SULQWHG WR WKH VFUHHQ
/HW V EUHDN LW GRZQ

‘H FUHDWH DPADXRBHEOHWR ZKLFK ZH FUHDWH DQF
P\1IHZ1XPEHKLFK SRVW LQFUH P HRQ WAP WHWBH YWDHHK W/
ZKHQ ZH H[HFXWH RXU FBGHWKW VRRERBWIRPEBQG D
WKH YDPWXIHIMREHUW\1HZ1IXPEBRHY QRW JHW LQFUH
P\IXPEHIHW LQFUHPHQWHG DV LW LV D SRVW RSH

KHQ ZH SRVW LQFUHPHQW WKH YDOXH RI WKH YD
WR DQRWKHU YDULDEWQKPERUHMR BEWHIHWY LQFUF
EHLQJ DVVIPNQHBIWRENB WKHUHIRUH ZH JHW

1H[W ZHHN ZH ZLOO GLYH LQWR "HEXJJLQJ 3RVW ,



3DUW 'HEXJJLQJ 3RVW |
2SHUDWRU

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

/HW V UH H[DPLQH RXU FRGH
LOQFOXGH LRVWUHDP!

LQW PDLQ YRLG ~
LQW P\1XPEHU
LQW P\1HZ1XPEHU P\1XPEHU

VWG FRXW P\1HZ1XPEHU VWG HQGO

UHWXUQ

‘H FUHDWH DPADYXYRPEHEOHWR ZKLFK ZH FUHDWH DQF
P\1HZ1XPEHKLFK SRVW LQFUHP HQ WP BHWBH Y\DHHX W
ZKHQ ZH H[HFXWH RXU FRGMWKW YRIBRHAIRPEBQG D
WKH YDRPYWXIKREHDY\1IHZ1IXPEBRHY QRW JHW LQFUH
P\1XPEHWHW LQFUHPHQWHG DV LW LV D SRVW RSH

KHQ ZH SRVW LQFUHPHQW WKH YDOXH RI WKH YD
WR DQRWKHU YDULDEQKPERUVHMR BEWHIHWY LQFUF
EHLQJ DVVIRPNQHBIWRENB WKHUHIRUH ZH JHW

/HW V GHEXJ



/HW V EUHFFDDN @@ QG FRQWLQXH

$V ZH FDQ VHH WWKHVYD @QG LWQKH YBOXHH GDQ VHI
WKH\ DUH ORDGHG IURP PHPRUP DR RS MUKH W BPIREA
LQVWUXFWIDR@ FHGD GG ULMAWR WKHQ SXW WKDW Y

$V ZH FRQWLQXH ZHFRXW VKOFWKIRQ FDOOHG ZKLF
YDOXHV WR WKH WHUPLQDO VWDQGDUG RXWSXW

1H[W ZHHN ZH ZLOO GLYH LQWR +DFNLQJ 3RVW ,Q



3DUW +DFNLQJ 3RVW ,Q
2SHUDWRU

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

/HW V UH H[DPLQH RXU FRGH
LOQFOXGH LRVWUHDP!

LQW PDLQ YRLG ~
LQW P\1XPEHU
LQW P\1HZ1XPEHU P\1XPEHU

VWG FRXW P\1HZ1XPEHU VWG HQGO

UHWXUQ

‘H FUHDWH DPADXRBEHEOHWR ZKLFK ZH FUHDWH DQF
YDULPEIHZ1IXPEHKLFK SRVW LQFUHP HQ WP BHBH
WKDW ZKHQ ZH H[HFXWH R FRIGHH MO X KR ZV

RP\1HZ1XPEBQG DV WKH YADQXPERIW\1HZ1XPEBRH
QRW JHW LQFUHPPA\QWPRBHDNVWR QOFUHPHQWHG DV L

KHQ ZH SRVW LQFUHPHQW WKH YDOXH RI WKH YD
WR DQRWKHU YDULDEQKPERUVHMR BEWHIHWY LQFUF
EHLQJ DVVIPNQHB1IWRENB WKHUHIRUH ZH JHW

/HW V GHEXJ



/JHW V EUHFDDN @ @ QG FRQWLQXH

$V ZH FDQ VHH WWKH W DQGCHWIQH YODWXHH ®DQ VHH
WKH\ DUH ORDGHG IURP PHPRUP DR RS MUKH W B J LEA
WKHRYLQVWUXFWDRQ ZOGDGGQWRQG WKHQ SXW W
LQWR

/HW V KDFN WKLV EDE\

‘H NQRZ ZH FDQ QRZ VHWWRKRXMDRNBWRN V GHVLU

$V ZH FRQWLQXH ZH RXW QFWHLRQ HFKR RXU QHZ K
VFUHHQ

1H[W ZHHN ZH ZLOO GLYH LQWR WKH 3UH '"HFUHPF



3DUW 3UH '"HFUHPHQW 2

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V WDNH D ORRN DW RXU SUH GHFUHPHQW RSI
RSHUDWRU GHFUHPHQWY D JLYHQ YDOXH EHIRUH

/HW V H[DPLQH RXU FRGH
LQFOXGH LRVWUHDP!
LQW PDLQ YRLG ~

LQW P\1XPEHU

LQW P\1HZ1XPEHU P\1XPEHU

VWG FRXW P\1HZ1XPEHU VWG HQGO
VWG FRXW P\1XPEHU VWG HQGO

UHWXUQ

$V ZH FRPSLOH DQG UXQ ZH VHH HFKRHG RXW V

7KH YDOXHXPIEHADY DQG ZKHQ LW LV DVVLIJQHG Z
RSHUDWRU ZH VHH WKDW DVKHWQIHZ Y\DWLOKATX B E) M

1H[W ZHHN ZH ZLOO GLYH LQWR WKH "HEXJJLQ 3U



3DUW '"HEXJJLQJ 3UH "HI
2SHUDWRU

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

/HW V UH H[DPLQH RXU FRGH
LQFOXGH LRVWUHDP!
LQW PDLQ YRLG ~

LQW P\1XPEHU

LQW P\1HZ1XPEHU P\1XPEHU

VWG FRXW P\1HZ1XPEHU VWG HQGO
VWG FRXW P\1XPEHU VWG HQGO

UHWXUQ

‘H UHPHPEHU ZKHQ ZH FRPSLOH ZH JHW

/IHW V GHEXJ



/HW V EUHDN

$V ZH FDQ XRB GV .HHS LQ PLQG KDFNLQJ WKL\
SODFH LW PD\ EH VWRUHG 5HPHPEHU WKLV IRU Q
FRGH DERYH WR VHH LI \RX FDQ ILJXUH LW RXW

$V ZH FDQ KHRHO GV DV ZHOO .HHS LQ PLQG WKH

$V ZH FRQWLQXHFRXWRHAVWDRY HFKRLQJ IRU ERV

1H[W ZHHN ZH ZLOO GLYH LQWR WKH +DFNLQJ 33U}



3DUW +DFNLQJ 3UH "HFL
2SHUDWRU

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

/HW V UH H[DPLQH RXU FRGH
LQFOXGH LRVWUHDP!
LQW PDLQ YRLG ~

LQW P\1XPEHU

LQW P\1HZ1XPEHU P\1XPEHU

VWG FRXW P\1HZ1XPEHU VWG HQGO
VWG FRXW P\1XPEHU VWG HQGO

UHWXUQ

‘H UHPHPEHU ZKHQ ZH FRPSLOH ZH JHW

/IHW V GHEXJ



/HW V EUHDN

/HW V UHYLHZ ZKIDMQ GVKIDFWL G\M

1RZ DV ZH FRQWLQXH ZH VHH LW GLG QRW VXFFH'

'H UH UXQ WKH ELQDU\ DQG EUHDN DREREOWGHH WKH

KHQ ZH FRQWLQXH ZH VHH ZKLFK ZH GRQ W ZD

1RZ ZH EUHDN DJDLQ DQG SULQW WKH YDOXH



7KLV WLPHUZBIQWGHYXH FDQ VHH ZH KDYH VXFFHVVIX:

7KLV LV \RXU ILUVW H[SHULHQFH ZLWK UHDOO\ ELl
ZKHUH WKLQJY DUH VWRUHG DQG KRZ LW FDQ DIl
\RXUVHOI VR \RX UHDOO\ KDYH D ILUP KDQGOH R(

1H[W ZHHN ZH ZLOO GLYH LQWR WKH 3RVW "HFUHF



3DUW SRVW "HFUHPHQW

7KLV ZHHN ZH ZLOO DGGUHVV WKH SRVW GHFUHP|
LQFOXGH LRVWUHDP!
LQW YRLGA
LOQW\1XPEHU

LQW\1IHZ1XPEHU P\1XPEHU

P\1HZ1XPEHU
P\1XPEHU

UHWXUQ

$V ZH FRPSLOH DHQBMHW LQWHG RXW UHVSHFWLYHC

‘H VHH WKDW LQ WWKIHZ VFMHERPWHR JHW GHFUHPHQ"
P\1IXPEHWDNHY WKH YDOXH RI DQG UHGXFHV LV

1H[W ZHHN ZH ZLOO GLYH LQWR WKH "HEXJJLQJ 3}



3DUW '"HEXJJLQJ 3RVW '
2SHUDWRU

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

/HW V UH H[DPLQH RXU FRGH
LOQFOXGH LRVWUHDP!

LQW PDLQ YRLG ~
LQW P\1XPEHU
LQW P\1HZ1XPEHU P\1XPEHU

VWG FRXW P\1HZ1XPEHU VWG HQGO
VWG FRXW P\1XPEHU VWG HQGO

UHWXUQ

‘H VHH RXU YHU\ VLPSOH & FRGH DERYH WR ZKL|
WKDQ DVVLIQLQJ D QXPEHU LQWR D YDULDEOH W
DVVLIJQ WKH RULJLQDO YDULDEOH WR ZKLFK LW L
YDOXH WR WKH WHUPLQDO

/IHW V GHEXJ



WLV FOHDU WKDW WKH YDOXH IRU WKH SRWWDG}
PDLQ VR OHW V ENIHDN DW

‘H FDQ FOHDU QJ /RIHVWKD W FW KR O GWRKHEKY.P K X2
GHFUHPHQWHG IURP RXU RULJLQDO YDOXH

1H[W ZHHN ZH ZLOO GLYH LQWR +DFNLQJ 3RVW 'H



3DUW *RDOV



3DUW +DFNLQJ 3RVW 'H
2SHUDWRU

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYKWWSV JLWKXE FRP P\WHFKQRWDOHQW 5HY

/HW V RQFH DJDLQ UHYLHZ RXU FRGH
LQFOXGH LRVWUHDP!
LQW PDLQ YRLG ~
LQW P\1XPEHU

LQW P\1HZ1XPEHU P\1XPEHU

VWG FRXW P\1HZ1XPEHU VWG HQGO
VWG FRXW P\1XPEHU VWG HQGO

UHWXUQ

/HW V UHYLHZ ODVW ZHHN V GHEXJ

$VvV ZH FDQ VHH KHUH WRELYYDQXH /HV V KDFN



2QFH DJDLQ ZH KDYH PDQLSXODWHG DQG FKDQJH
ELGGLQJ :LWK HDFK RI WKHVH ELWH VL]H OHVVR
WKH SURFHVVRU DQG KRZ LW LQWHUIDFHV ZLWK )

, KRSH WKLV VHULHV JLYHV \RX D VROLG IUDPHZR
SURFHVVRU 7KLV FRQFOXGHV WKH VHULHV 7KDQ
MRXUQH\



7KH [ $UFKLWHFWXUH

/HW V GLYH LQ ULJKWDZD\



3DUW 7KH &&\EHU 5HYRO)>

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

, RIWHQ ZRQGHU ZKHQ , VHH DOO WKH ODWHVW K
DQG ,R7 GHYLFHV KRZ PDQ\ SHRSOH UHDOO\ KDY}
Rl ZKDW JRHV RQ GRZQ WR WKH PLFURSURFHVVRIL

JRU \HDUV , KDYH SXEOLVKHG [ DQG $50 $VVHPE
WXWRULDOV ZLWK WKH LQWHQW RI RSHQLQJ XS W
ZKDW $VVHPEO\ /DQJXDJH LV LQ DGGLWLRQ WR W
WKDQ MXVW WKH GHFLPDO QXPEHU V\VWHP

7TRGD\ ZH KDYH GURQHV $, ,R7 DQG VPDUW GHYL
XQGHUVWDQGY ZKDW WKH WUXH LPSDFW LV RQ W

(YHU\WKLQJ LV &\EHU 1R PDWWHU ZKDW \RX GR F
ZKHUH \RX ZRUN \RX ZLOO EH IRUFHG WR HQJDJH

7KLV WXWRULDO VHULHV LV \RXU RSSRUWXQLW\ V
RI'[ $VVHPEO\ 1DWXUDOO\ \RX PLIJKW DVN ZKDW
SRVVLEO\ ZDQW WR XQGHUVWDQG WKH EDVLFV RI

-XVW DERXW HYHU\ FRPSXWHU DQG VHUYHU WRGL
EDVHG FKLSVHW -XVW DERXW HYHU\ SKRQH ,R7
FKLS ZLWK D QXPEHU RI H[FHSWLRQV 2XU ODVW
$50 FKLS VR LI \RX ZRXOG OLNH WR GLYH LQ SOHI
/ILQNHG,Q SURILOH

8QGHUVWDQGLQJ [ ZLOO JLYH \RX D EHWWHU LG
VXSSRUWV MXVW DERXW HYHU\WKLQJ ZH GR <RX
VFLHQFH VNLOOV WR WDNH WKLV )5(( FRXUVH 6L
ZHHN ZLOO GR

/HW V GLYH LQ



3DUW fUDQVLVWRUYV

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7R XQGHUVWDQG PRGHUQ FRPSXWLQJ ZH KDYH Wi
OHYHO 2XU MRXUQH\ VWDUWYV ZLWK WKH WUDQVL

$ WUDQVLVWRU LV QRWKLQJ PRUH WKDQ D FRPSO
RSHQ RU FORVHG E\ DSSO\LQJ DQ HOHFWULFDO F
WKH XVH RI D FRQWURO ZLUH 7KH FRQWURO ZLUI
FRQGXFW RU UHVLVW HOHFWULFLW\ WR ZKLFK RQ
DWWDFKHG WR VXFK D PDWHULDO 7KLV LV WKH F
ZLUH DWWDFKHVY WR D JDWH HOHFWURGH ZKHUH I
JDWH WKH FRQGXFWLYLW\ RI WKH VHPLFRQGXFWF
D VLPSOH NLWFKHQ IDXFHW WR ZKLFK \RX FDQ W>
VLPLODU

4XLWH VLPSO\ WKH IORZ RI HOHFWULFLW\ UHSUH)\
HOHFWULFLW\ IORZ UHSUHVHQWYV D 7KLV LV D E
QHHG WR WDNH D GHHSHU GLYH LQWR WKH ELQDL

, GHOLEHUDWHO\ WU\ WR NHHS WKHVH OHVVRQV "
WR WDNH MXVW D IHZ PLQXWHY HDFK ZHHN WR SL
DUFKLWHFWXUHYV

1H[W ZHHN ZH ZLOO WRXFK RQ ORJLF JDWHV DQG
JDWHYV PDNH XS WKH FRUH RI KRZ WKH SURFHVVR
D KLJK OHYHO DV LW ZRXOG EH DQ HOQWLUH DGGL
UHDOO\ JHW LQWR KRZ WKH SURFHVVRU LV PDGH
VSHQG PRUH RI RXU WLPH RQ KRZ WR SURJUDP W



$IWHU VRPH EDVLFV DERXW WKH SURFHVVRU DQG
KH[DGHFLPDO QXPEHU V\VWHPV ZH ZLOO EXLOG R
VA\VWHP



3DUW IRJLF *DWHYV

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

,Q RXU ODVW WXWRULDO ZH VSRNH EULHIO\ DERX
WUXH RU IDOVH ,Q ELQDU\ WUXH LV HTXDO WR

XOWLPDWHO\ EXLOW RQ WKLV YHU\ VLPSOH FRQF
SRVVLEOH ORJLF JDWHV ZKLFK FDQ EH FRPELQHG

/HW V VW D U3¥ ' ZDWMWRH\DKRY

,Q DQ $1' *DWH WKHUH DUH WZR ELQDU\ YDOXHV )
YDOXHV DUH

7KH27 *DWN UHSUHVHQWHG EHORZ

,Q D 127 *DWH LW VLPSO\ WDNHV D VLQJOH ELQDL

7KR25 *DWH UHSUHVHQWHG EHORZ

,Q DQ 25 *DWH RQO\ RQH RI WKH LQSXWV KDV WR

7KH25 *DWHVY UHSUHVHQWHG EHORZ

,Q DQ ;25 *DWH LI ERWK LQSXWYV DUH HLWKHU R1

7KH K\ 2N VR ZK\ DP , JRLQJ RYHU WKLV" :KDV
XQGHUVWDQGLQJ $VVHPEO\ RU 5HYHUVH (QJLQHH
SURFHVVRUV DUH WKHVH VLPSOH ORJLF JDWHV W
FRPSOH[ LQVWUXFWLRQV , FRXOG VSHQG OLWHU



[

KRZHYHU , ZLOO OHDYH WKDW IRU DQRWKHU WR ¢
WKDW \RX JHW D EDVLF XQGHUVWDQGLQJ RI ZKDVW
VHH LQVWUXFWLRQV VXFK DV $1' 25 ;25 HWF ZK
PRUH LPSRUWDQWO\ ZKHQ ZH 5HYHUVH (QJLQHHU

6WD\ WXQHG :H ZLOO EH EXLOGLQJ RXU RZQ YHU



3DUW 1XPEHU 6\VWHPV

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

,W UHDOO\ DOO EUHDNV GRZQ WR DQG 1R PDW
IUDPHZRUNVY HYROYH WKH\ DOO LQFOXGLQJ LQWH
RU WKH OLNH DQG JR GRZQ WR $VVHPEO\ WKHQ 0

K\ ZRX0OG ZH QHHG WR HYHQ WDON DERXW QXPEF
VHULHYVY KHUH" 7KH DQVZHU LV VLPSOH ,Q DGGLW

WKH LQVWUXFWLRQV DQG PHPRU\ LQ DGGLWLRC
DQRWKHU QXPEHU V\VWHP FDOOHG KH[DGHFLPDO

/HW V GLVFXVV ELQDU\ $W WKH FRUH RI WKH PLF
QXPEHUV ZKLFK DUH HLWKHU 9 RQ RU RU 9
ELW RI LQIRUPDWLRQ ZLWKLQ WKH PLFURSURFHYV'
VLQJOH E\WH

%HIRUH ZH GLYH LQWR ELQDU\ OHW V H[DPLQH W
QXPEHU ZH ZRXOG XQGHUVWDQG WKLV WR EH

/HW V WDNH D ORRN DW WKH ELQDU\ VIVWHP DQG

/' ZH ZHUH WR FRQYHUW D ELQDU\ QXPEHU LQWR
IROORZLQJ /HW V WDNH D ELQDU\ QXPEHU RI
GHFLPDO

$GGLQJ WKH YDOXHV LQ WKH YDOXH FROXPQ JLYt
GHFLPDO



,/ ZH ZHUH WR FRQYHUW D GHFLPDO QXPEHU LQW
VXEWUDFWLRQ LV SRVVLEOH UHODWLYH WR WKH
SODFHG LQWR WKH ELQDU\ FROXPQ WR ZKLFK WK

QH[W URZ

ELQDU\
&DQ ILW LQVLGH RI
&DQ ILW LQVLGH RI
&DQ ILW LQVLGH RI
&DQ ILW LQVLGH RI
&DQ ILW LQVLGH RI
&DQ ILW LQVLGH RI
&DQ ILW LQVLGH RI
&DQ ILW LQVLGH RI

/HW V FRQVLGHU WKH H[DPSOH RI WKH

1R WKHUHIRUH
<HV WKHUHIRUH WKt
<HV WKHUHIRUH WKH
<HV WKHUHIRUH WKH
<HV WKHUHIRUH WKHQ
1R WKHUHIRUH
1R WKHUHIRUH

1R WKHUHIRUH

KHQ ZH ZDQW WR FRQYHUW ELQDU\ WR KH[ ZH VL

/HW V FRQYHUW D ELQDU\ QXPEHU VXFK DV
VLPSO\ ORRN DW WKH WDEOH DQG FRPSDUH HDFK

.HHS LQ PLQG

7TKHUHIRUH

ELWV LV HTXDO WR D E\WH DQG

ELQDU\ [ | KH[ 7KH [ QRWDW



7R JR IURP KH[ WR ELQDU\ LW V YHU\ VLPSOH DV )
VXFK DV

W LV LPSRUWDQW WR XQGHUVWDQG WKDW HDFK
KH[ GLJLWYVY DUH D E\WH LQ OHQJWK

7R FRQYHUW IURP KH[ WR GHFLPDO ZH GR WKH IR

7TKHUHIRUH ZH FDQ VHH WKDW ZKLFK LV

JLQDOO\ WR FRQYHUW IURP GHFLPDO WR KH[ /HW
KH[

K\ WKH KHOO ZRXOG , ZDVWH P\ WLPH OHDUQLQ.
GRHV DOO WKLV IRU PH

$vV , PHQWLRQHG DERYH LW LV YLWDO \RX KDYH I
DGGLWLRQDO QXPEHU V\VWHPV LI \RX DUH WUXO\
HQJLQHHULQJ DW LWV FRUH 7KHUH DUH VRPH DP
KRZHYHU WKH EHWWHU XQGHUVWDQGLQJ WKDW \I
JURZ

, DP QRW VXJIJHVWLQJ \RX PHPRUL]H WKH DERYH

WKRXVDQG H[DPSOHV RI HDFK $00O , DVN LV WKD'
WKDW OLWHUDOO\ HYHU\WKLQJ bDQG , PHDQ HYHU
SURFHVVRU

:KHWKHU \RX DUH FUHDWLQJ GHEXJJLQJ RU KDFN
& 5 -DYD6FULSW RU DQ\ RWKHU QHZ ODQJXDJ}F
XOWLPDWHO\ HYHU\WKLQJ 0867 JR GRZQ WR ELQD
RU 9

‘H DV KXPDQV RSHUDWH RQ WKH EDVH GHFLPDC
EDVH ELQDU\ DQG EDVH KH[DGHFLPDO

1H[W ZHHN ZH ZLOO GLYH LQWR ELQDU\ DGGLWLR



3DUW %LQDU\ $GGLWLRC

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

%LQDU\ DGGLWLRQ FDQ RFFXU LQ RQH RI IRXU GL

.HHS LQ PLQG WKH PHDQV D FDUU\ ELW ,W YHL

/HWV WDNH WKH IROORZLQJ ELW QLEEOH H[DPS(

:H VHH DQ REYLRXV FDUU\ LQ WKH UG ELW ,I WK
JHQHUDWH D FDUU\ IODJ ZLWKLQ WKH &38

/HW V H[DPLQH DQ ELW QXPEHU

,I ZH KDG

+HUH ZH VHH D FDUU\ ELW ZKLFK ZRXOG WULJJHU
RU WUXH H ZLOO GLVFXVV WKH FDUU\ IODJ LQ O
WKLV H[DPSOH WR UHIHUHQFH DV LW LV YHU\ LPS

1H[W ZHHN ZH ZLOO GLYH LQWR ELQDU\ VXEWUDF



3DUW %LQDU\ 6 XEWUDFV

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

%LQDU\ VXEWUDFWLRQ LV QRWKLQJ PRUH WKDQ C
WR EH VXEWUDFWHG )RU H[DPSOH WKH VW
ZH PRYH SRLQWYV LQ WKH SRVLWLYH GLUHFWLRC
GLUHFWLRQ \LHOGLQJ D YDOXH RI

‘H UHSUHVHQW D VLJQ ELW LQ ELQDU\ WR ZKLFK |
LV SRVLWLYH DQG LV QHIDWLYH

7KH DERYH ZRXOG UHSUHVHQW

‘H XWLOL]H WKH FRQFHSW RI WZRV FRPSOLPHQW
DGGLQJ

/HWV H[DPSOH ELQDU\

,QYHUW WKH ELWYV

$GG

/HW V H[DPLQH D VXEWUDFWLRQ RSHUDWLRQ

6R ZKDW LV WKH \RX PD\ DVN WKDW LV WKH R"
HIDPLQH ZKDW ZH UHIHU WR DV WKH RYHUIORZ 10

1H[W ZHHN ZH ZLOO GLYH LQWR ZRUG OHQJWKYV ¢



3DUW 'RUG /HQJIWKYV

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

%HIRUH ZH GLYH LQWR WKH DUFKLWHFWXUH OHW
KRZ WKH\ DUH VWUXFWXUHG ZLWKLQ WKH SURFH\

,Q ERWK [ DQG [ ZH GHILQH D E\WH DV ELWYV
GHILQH D GRXEOH ZRUG DV ELWVY DQG D TXDGZI
GRXEOH TXDGZRUG DV ELWYV

,QWHO SURFHVVRUV VWRUH E\WHV DV ZKDW ZH Ul
VLIQLILFDQW E\WHV DUH VWRUHG LQ ORZHU PHPF
D VLPSOH ELW RU E\WH YDOXH 2Q GLVN [$3$
VWRUHG DV [%%$$ DV , KRSH WKLV SURYLGHV D .
TXLWH FRQIXVLQJ

.HHS LQ PLQG ELWV PDNH XS D E\WH ELWV DU
HTXLYDOHQW WR RQH KH[ GLJLW

1H[W ZHHN ZH ZLOO GLYH LQWR JHQHUDO DUFKLW



3DUW *HQHUDO $UFKLWF

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH [ DUFKLWHFWXUH LV D EDFNZDUGVY FRPSDWI
SURYLGHV D OHJDF\ ELW PRGH ZKLFK LV LGHQ)
PRGH <RX FDQ UHYLHZ P\ OHJDF\ [ WXWRULDO L
LQIRUPDWLRQ ULJKW KHUH RQ /LQNHG,Q

7TKH WHUP [ LQFOXGHV ERWK $0° DQG ,QWHO

[ HIWHQGV [ V JHQHUDO SXUSRVH UHJLVWHUV
UHJLVWHUV 7KH ELW UHJLVWHUVWKDMHIRDAHDI
ELW HIWHONLREBROgRAKH QHZ UHJLVW HW W B U RIX(

7KH ORZHU ELWYV ELWV DQG ELWV RI HDFK
RSHUDQGV 7KLV LQFOXHGWHY KIRWVH WOWREHY OEINHV Z
DGGUHVVDEOH 7KH IROORZLQJ WDEOH VSHFLILH)\
ORZHU SRUWLRQV RI ELW UHJLVWHUYV

7KH WDEOH EHORZ EUHDNV RXW HDFK E\WHV GLV)



2SHUDWLRQV WKDW RXWSXW WR D ELW VXEUHJ
WKH HQWLUH ELW UHJLVWHU 2SHUDWLRQV WKL
QRMAUR H[WHQGHG WKLV LV FRPSDWLEOH [ EHK

7KH KLJK ELBfWVWRDQ@IDUH VWLOO D@KEBEKNKNGIK EM
FDQQRW EH XVHG ZLWK DOO W\SHV RI RSHUDQGV

7KH LQVWUXF WILED SRLOMHWWHU KDYH EHHQ HyW
DQGIODIMWHVSHFWLYHO\ DV ZHOO

7KH[ SURFHVVRU DOVR SURYLGHV VHYHUDO VH\

e (LIKW ELW [ UHJLVWHUV
e (LIKW ELW 00; UHJLVWHUYVY 7KHVH RYHUODS
e 7KH RULJLQDO VHW RI HLIJKW ELW 66( UHJLV

1H[W ZHHN ZH ZLOO GLYH LQWR FDOOLQJ FRQYHQ



3DUW &DOOLQJ &RQYHOQ)

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7TKH [ SURFHVVRU XVHV ZKDW ZH UHIHU WR DV B

7KH BBIDVWFDOO FDOOLQJ FRQYHQWLRQ VSHFLIL
SDVVHG LQ UHJLVWHUV ZKHQ SRVVLEOH 7KLV FLC
DUFKLWHFWXUH

7KH ILUVW WZR ':25' RU VPDOOHU DUJXPHQWYV WK
I[URP OHIW WR ULJKW[DQHEGBHIVMEHQY DOO RWK*
SDVVHG RQ WKH VWDFN IURP ULJKW WR OHIW

&DOOHG IXQFWLRQ SRSV WKH DUJXPHQWYV IURP W

$W VLIQ # LV SUHIL[HG WR QDPHV DQ DW VLJQ |
GHFLPDO LQ WKH SDUDPHWHU OLVW LV VXIIL[HG

1R FDVH WUDQVODWLRQ SHUIRUPHG

+HUH LV D VLPSOH EUHDNGRZQ WR LOOXVWUDWH

.l \RX KDYH WZR SDUDPHWHUV \RX DUH SDVVLQ.DI
LQWQG LW LV O Z12G0 JRFIDIQGRLOO JEA[QWR

. \RX KDYH ILYH SDUDPHWHUV \RX DD H. 6 WNVOML.@
HDQG LW LV D :25'DLZQ @& QRVMEQ WRIFE LQWRGLQWR |
DQG H LQWR WKH VWDFN

1H[W ZHHN ZH ZLOO GLYH LQWR ERROHDQ LQVWU;



3DUW %YRROHDQ ,QVWU)>

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7TKHUH DUH IRXU ERROHDQ LQVWUXFWLRQV WR ZK
127 (DUOLHU LQ WKLV WXWRULDO ZH EULHIO\ GL)\
VDPH ORJLF GRZQ WR WKH PHWDO :H ZLOO VHH V
LV LPSRUWDQW WR XQGHUVWDQG ZKDW LW GRHV

$1° I WKH ILUVW QXPEHU KDV D DQG WKH VHFF
$1° , ] WKH ILUVW QXPEHU KDV D DQG WKH VHFF
$1° I WKH ILUVW QXPEHU KDV D DQG WKH VHFF
$1° , ] WKH ILUVW QXPEHU KDV D DQG WKH VHFF
H[
H[
H[
H[
25 I WKH ILUVW QXPEHU KDV D DQG WKH VHFR
25 , I WKH ILUVW QXPEHU KDV D DQG WKH VHFR
25 0 WKH ILUVW QXPEHU KDV D DQG WKH VHFR
25 , WKH ILUVW QXPEHU KDV D DQG WKH VHFR
H[
H[
H[
H[
725 0 WKH ILUVW QXPEHU KDV D DQG WKH VHFF
;25 0 WKH ILUVW QXPEHU KDV D DQG WKH VHFF
;25 0 WKH ILUVW QXPEHU KDV D DQG WKH VHFF
;25 , ] WKH ILUVW QXPEHU KDV D DQG WKH VHFF
H[
H[
H[
H[

127 ,] WKH ILUVW QXPEHU KDV D WKH VHFRQG !



127 ,1 WKH ILUVW QXPEHU KDV D WKH VHFRQG |
H[
H[
H[

1H[W ZHHN ZH ZLOO GLYH LQWR SRLQWHUV 6WD\



3DUW SRLOQWHUYV

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

[ XWLOL]HV WKH IODW PHPRU\ PRGHO WR ZKLFK
WKDW H[LVW ZLWKLQ WKH SURFHVVRU

$ SRLQWHU LV QRWKLQJ PRUH WKDQ WKH DGGUH\
WDNH DQ H[DPSOH

PRY UD[ |

,Q WKLV H[DPSOH ZH PHMHLRORWREEKHYVWH U

7R JHW WKH YDOPK LQWRDGERXOG XVH WKH IROOR:
PRY UE[ ZRUG SWU >UD[@

/HW V DVVXPH WKH YDOXH LADW. GHWWRHPRODBRH QW V
YDOXH LRVIZEHFK ZKHQ \RX GHYUDFROQHH @Y LV
WKH YDOXH LQVLGMW IR WKH UHJLVWHU

‘H DUH PRYLQJ D ZRUG YDOXHDRRWNEYWHG LQVLGH |
1 ZH GR
PRY ZRUG SWU >UD[@ |

7KLV ZLOO SXW [W KHQY\DRO WH HR IPHP R U\ O R A DNQLRRZQ W
YDOXH LRQVPERRU\ ORFDWLRWQRZWKHUHIRUH WKH C
WKH PHPRU\ BMOQ EH

7KLV FDQ JHW FRQIXVLQJ KRZHYHU ZKHQ ZH JHW
WKLV ZLOO EHFRPH PRUH DSSDUHQW

1H[W ZHHN ZH ZLOO GLYH LQWR ORDG HIIHFWLYH



3DUW IRDG (IIHFWLYH $

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

'KHQ D ELQDU\ H[HFXWHV LQ 5%0 WKH 26 ZLOO XQ
ZKHUH LW ILQGV IUHH VSDFH LQ PHPRU\

/IRDG (I ITHFWLYH $GGUHVV ORDGV D JLYHQ PHPRU\
YDULDEOH )RU H[DPSOH

OHD UE[ P\BYDU
7KLV ZLOO ORDG RARRBH MB®NEFEIVV R

,Q & D SRLQWHU DFWXDOO\ DGGV ZKDW WKH XV
LQFUHPHQWHG KRZHYHU LW LV DFWXDOO\ PRYLQ.
DVVXPLQJ LW LV D ZRUG LQ OHQJWK RU ELWV R

,Q $VVHPEO\ HYHU\ VLQJOH E\WH LV DGGUHVVDEC
OHD UD[ P\BYDU

LQF UDJ

PRY ZRUG SWU >UD[@ UE]

/HW V VD\ WKH YROXHDRIKLY DERYH LQVWUXFWLRC
[ LQWR D QRQ ZRUG ERXQGDU\ ZKLFK ZLOO UHV
LQFUHPBEW WR HQVXUH WKDW GRHV QRW KDSSH

1H[W ZHHN ZH ZLOO GLYH LQWR WKH GDWD VHJPH



3DUW /KH 'DWD 6HJPHQ

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH GbDWD VHIPHQW DOORFDWHYVY PHPRU\ RQ WKH
DV WKH\ DUH QRW ORFDO YDULDEOHV WKH\ DUH N

7KH VL]HV RI GDWD DUH DV IROORZV

E\WH ‘H XVH WKH GE QRWDWLRQ ZKLFK LV REY
ZRUG ‘H XVH GZ DQG LW LV E\WHV LQ OHQJWE
GRXEOH ZRUG ‘H XVH GG WR DVVLJQ DQG WKH\
TXDG ZRUG ‘H XVH GT ZKLFK LV E\WHV ORQJ

[PP ZRUG ‘H XVH [PPZRUG ZKLFK LV E\WHV Ol
\PP ZRUG ‘H XVH \PPZRUG ZKLFK LV E\WHV Ol

7KHUH DUH 66( PDWK UHJLVWHUV ZKLFK DUH VHSI
IROORZLQJ

UHDO 7KLV LV D VLQJOH RU ZKDW \RX ZRXOG \
WKLV LV E\WHV ORQJ

UHDO 7KLV LV D GRXEOH IORDWLQJ SRLQW DV

J)LQDOO\ WKHUH DUH DUUD\V ZKLFK FDQ EH VLQJC
FDQ DOORFDWH DJDLQVW D GE GZ GG GT [PPZR

‘H ZLOO VHH WKLV LQ FRGH ZKHQ ZH JHW PRUH Dt
FULWLFDO WKDW \RX XQGHUVWDQG WKH YDULDEC
VWDFN DV WKH\ GR QRW ODVW WKURXJKRXW WKH
RI WKH GDWD VHIPHQW DUH QRW ORFDO WKH\ DU

7KH VWDFN ORFDO YDUV JURZV GRZQ LQ PHPRIL
DGGUHVYV DQG JURZ GRZQ 7KH KHDS JOREDO YD
DGGUHVYV DQG JURZV XS

,/ \RX KDYH TXHVWLRQV SOHDVH DVN WKHP LQ WK
FRQFHSW GRZQ ZKHQ ZH VWDUW WR EXLOG RXU Y

1H[W ZHHN ZH ZLOO GLYH LQWR 6+/ 6WD\ WXQHG



3DUW 6+/ ,QVWUXFWLRC

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH 6+/ FRPPDQG VWDQGV IRU VKLIW OHIW

/HW V DVVXPH WXNXROHEVLVVEHDKLFK LV DQ ELW EL
DVVXPH WKH LQWKOJRBPWHERRZLW ZKDW WUDQVSLUI
PRYH WZR ELWV WR WKH OHIW

7TKHUHIRUH WKH QHZ YDOXH ZLOO EH

1H[W ZHHN ZH ZLOO GLYH LQWR 6+5 6WD\ WXQHG



3DUW 6+5 ,QVWUXFWLR(

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH 6+5 FRPPDQG VWDQGV IRU VKLIW ULJKW

/HW V DVVXPH WXX®XROHEYLVWHU E ZKLFK LV DQ EL!
DVVXPH WKH LQWKW BREYWHEBRRZLVNY ZKDW WUDQVSLU
PRYH WZR ELWV WR WKH OHIW

1H[W ZHHN ZH ZLOO GLYH LQWR 52/ 6WD\ WXQHG



3DUW 52/ ,QVWUXFWLRC

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH 52/ FRPPDQG VWDQGV IRU URWDWH OHIW

,Q RXU VLPSOH [ H[DPSOH RQ DQ 8EXQWX /LORY |
LQWABQG URWDWH OHIW E\ ELW

7KH ELQDU\ UHSUHVHQWDWIZRX) LELW WKH YDOXH
EHFRPHYV E DV GHPRQVWUDWHG EHORZ

‘H ILUVW FRPSLOH DQG OLQN E\
QDVP | HOI R WHVW R WHVW DVP

OG R WHVW WHVW R

‘H FDQ VHH KHUH LQ W KDHY WIDEJXNVIHQICGMEKIMY ZH UR
JRHV VER

<RX FDQ 52/ ZLWK DGGLWLRQDO ELWV DV ZHOO 7
ELWV ZLOO URWDWH OHIW MXVW DV ZH GHPRQVW!

I1H[W ZHHN ZH ZLOO GLYH LQWR 525 6WD\ WXQHG



3DUW 525 ,QVWUXFWLR(

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KH 525 FRPPDQG VWDQGY IRU URWDWH ULJKW

,Q RXU VLPSOH [ H[DPSOH RQ DQ 8EXQWX /LQX]J |
LQWR DO DQG URWDWH ULJKW E\ ELW

7KH ELQDU\ UHSUHVHQWDWILARX5 L\ELW WKH YDOXH
EHFRPHYV E DV GHPRQVWUDWHG EHORZ

‘H ILUVW FRPSLOH DQG OLQN E\
QDVP | HOI R WHVW R WHVW DVP

OG R WHVW WHVW R

‘H FDQ VHH KHUH LQ WKH GHEXJJHU WKDW DO VW
JRHV WR E

1H[W ZHHN ZH ZLOO GLYH LQWR %RRW 6HFWRU %I



3DUW YRRW 6HFWRU %L

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

2YHU WKH QH[W IHZ WXWRULDOV ZH DUH JRLQJ W
6\VWHP WR ZKLFK ZH ZLOO XVH 4(08 ZKLFK LV D 1I:
HPXODWRU <RX FRXOG DOVR LQVWDOO 9LUWXDO!
WR DQ ,62 LI \RX VR FKRRVH

$W WKH YHU\ FRUH RI D FRPSXWHU ERRWLQJ LV Z
ERRW ORDGHU SK\VLFDOO\ UHDGV WKH ILUVW VHE
PHGLD WR XOWLPDWHO\ ERRWVWUDS DQ 26

KHQ WKH FRPSXWHU ERRWYV LW UHDGV WKH ILUV'
KH[ RU E\WHV LQ GHFLPDO

7KH VA\VWHP WKDW LV UHDGLQJ WKLV ERRW ORDG
D EDVLF LQSXW RXWSXW VI\VWHP DQG LW ORDGV |
FRPSDWLEOH ZLWK ROGHU SURFHVVRUV ORGHUQ
ZH UHIHU WR DV 8(), ZKLFK LV D PRUH VRSKLVWLF
IRFXV RQ WKH YHU\ EDVLFV KHUH ZLWK %,26

1H[W ZHHN ZH ZLOO GLVFXVV ZKDW H[DFWO\ JRHV
VHFWRU



3DUW YRRW 6HFWRU %L

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

‘H DUH DW WKH VWDJH ZKHUH ZH DUH JRLQJ WR V
GR QRW KDYH DQ DFWLYH OLQX[ GHVNWRS , ZRXO
8BEXQWX RQ HLWKHU \RXU :LQGRZV RU ODF , KDY}
WKURXJK WKLV SURFHVV EHORZ )RU VRPH UHDVR
SOHDVH MXVW FRS\ DQG SDVWH LW LQWR \RXU EL

KWWSV ZZZ OLQNHGLQ FRP SXOVH DVVHPEO\ OD
HQJLQHHULQJ NHYLQ P WKRPDV

<RX ZLOO DGGLWLRQDOO\ QHHG D WH[W HGLWRU
OLQN WR VHW WKDW XS DV ZHOO EHORZ

KWWSV ZZZ OLQNHGLQ FRP SXOVH DVVHPEO\ OD
HQJLQHHULQJ NHYLQ P WKRPDV

,Q DGGLWLRQ \RX ZLOO KDYH WR LQVWDOO QDVP
VXGR DSW JHW LQVWDOO QDVP

1$60 LV WKH DVVHPEOHU ZH ZLOO XVH DQG ZH ZL
LQWR WKH WHUPLQDO DQG ILUH XS 9LP DQG W\SH

5HPHPEHU WR W\ASH L WR LQVHUW DQG WKHQ H\
DQG VDYH \RXU ILOH

7KH DERYH OLQH VLPSO\ VHWV DQ LQILQLWBRFRER
LV FUHDWHG WR ZKNPFRKDFN WP S@®\WHOI 7KLV FRGF
KRZHYHU LW ZLOO QRW UXQ LQ DQ 26 DV LW GRH\
PDJLF QXPEHU WR ZKLFK %,26 ORRNV WR XQGHUYV
VHFWRU :H ZLOO FRYHU PRUH RQ WKDW LQ IXWXL

‘H W\SH WKH DERYH FRPPDQG DVVXPLQJ \RX VDYF
ERRWVHFWRKIDWELOO FUHDWH D ELQDU\ ILOH WR
FRQWHQWY ZLWKLQ D KH[ HGLWRU $ KH[ HGLWRU
E\WH RI GDWD WKDW LV FRPSLOHG LQWR D ILOH
DERYH ZLOO XOWLPDWHO\ JHW WUDQVODWHG GR:
SURFHVVRU RQO\ XQGHUVWDQGY UDZ RSFRGHYV ZlI
%HORZ LV D OLQN WR D WDEOH LGHQWLI\LQJ WKH
UHIHUHQFLQJ WKH LQWHO GDWDVHW DV LW LV OL
YROXPHV

KWWS UHI [ DVP QHW FRGHU KWPO

/JHW V XVH D KH[ HGLWRU OLNH JKH[ DQG RSHQ X¢



‘H VHM6 )(ZKLFK DUH KH[ E\WHV DQG HDFK OHWWF
RU KDOI D E\(WH)(PBRWKXS WZR IXO0 E\WHV .HHS
UHDGV IURP GLVN LQ UHYHUYHJIJEWAH WRHIOSG UL \ XoRK
7KLV SURFHVV LV FDOOHG OLWWOH HQGLDQ DQG

,J \RX UHYLHZ WKH WDEOH WR ZKLFK , SURYHGSHA"
DQ1&RU LQFUHPHQW E\ RQH 7KLV LV RXU ORRS Y

1H[W \RX ZLO Q% VQ® WAMBVRKLFK LV RXU MXPS LQV

7KLV LV DORW RI LQIRUPDWLRQ LI \RX DUH QHZ W
IROORZ DORQJ ZLWK PH LQ D UHDO OLQX[ 26 DQG
XQGHUVWDQGLQJ RI WKH EDVLFV

1H[W ZHHN ZH ZLOO EXLOG XSRQ WKLV OHVVRQ E'
ELQDU\



3DUW YRRW 6HFWRU %L

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

JRU WKRVH RI \RX WKDW DUH IDPLOLDU ZLWK DVYV
PLIKW VHHP OLNH ZH DUH SURJUHVVLQJ YHU\ VOF
ZLWK OLWWOH XQGHUVWDQGLQJ RI KDUGZDUH WEFE
VI\IVWHPV WKDW SRZHU WKH FORXG

7KH YDVW PDMRULW\ RI $:6 DQG $]XUH DV ZHOO D
[ EDVHG RSHUDWLQJ VI\VWHPV 8QGHUVWDQGLQJ
ERRW LV RI VLIQLILFDQW YDOXH DQG WKDW LV Zk¥
VORZ SURFHVY ORRNLQJ DW HDFK SLHFH RI D ERF

/HW V H[DPLQH RXU VRXUFH FRGH )ROORZ DORQJ

/IDVW ZHHN ZH OHDUQHG WKH RSFRGHV IRU OLQH
UHYLHZ 7RGD\ ZH DGG D E\WH RI GDWD LQWR RXLl
QXPEHU DQG ZLOO PDWFK RXU ELQDU\ XSRQ LQVSE
KRZ LW ORRNV ZKHQ ZH GR GHFLPDO DQG RWKHU

/HW V FRPSLOH ,I \RX GR QRW KDYH 1$60 LQWX\ER
DSW JHW LQVWDOO QDVP

/HW V ORRN DW RXU ELQDU\ LQ D KH[ HGLWRU , X
DV ZH ZLOO LQ IXWXUH OHVVRQV XVH WKH *18 GH
\RXU /LQX[ VIVWHPYV DV , DP XVLQJ 8EXQWX IRU W



'H VDZ ODVW ZHHK% D\J® WRWKH VSR QT&NGRE3X U
LQVWUXFWLRQV ,I WKLV LV XQFOHDU SOHDVH UH
E\WH DVWHPHPEHU WKLV LV KH[DGHFLPDO VR WKH

1H[W ZHHN ZH ZLOO NHHS DGGLQJ WR RXU FRGH L
VHULHV



3DUW YRRW 6HFWRU %L

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7TRGD\ ZH FRQWLQXH RXU %RRW 6HFWRU %DVLFV

‘H DGG D VWULQJ WR RXU FRGH DV VHHQ DERYH LC

/HW V H[IDPLQH WKH ELQDU\ LQ D KH[ HGLWRU

&ORVHO\ H[DPLQH WKH DERYH :H VHH RXU RULJL:

UHYLHZ KRZHYHU QRZ ZH VHH D VHULHV RI QXPEF

$6&,, FKDUDFWHUV :H VHH WKDW HDFK OHWWHU |

WKDW XOWLPDWHO\ HYHU\WKLQJ JRHV GRZQ WR

FDQ V(PbHV VHOHFWHG DERYH DQG ZH FDQ VHH WK
LQ ELQDU\

+RPHZRUN *RRJOH DQG UHVHDUFK WKH $6&,, FRC
UHVHDUFK RQ \RXU RZQ DQG EHWWHU XQGHUVWD
FKDUDFWHUYV

1H[W ZHHN ZH WDNH LW WR WKH QH[W OHYHO 6W



3DUW YRRW 6HFWRU %L

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

‘H EHJLQ E\ ORRNLQJ DW VRPH VLPSOH DGGLWLRC(
DFFRPSOLVK WRGD\ LV WR FUHDWH D VLPSOH RS}t
EXW ERRW :H ZLOO XVH 4(08 DV DQ HPXODWRU D'
RU 90:DUH KRZHYHU \RX FDQ HDVLO\ SRUW WKH E
IURP HLWKHU

‘H DUH VLPSO\ DGGLQJ D SDGGLQJ DOJRULWKP RC
PDQ\ E\WHVY DUH OHIW DIWHU ZH VXEWUDFW K R
E\WHV ZLWK JHURV $W WKH HQG \RX ZLOO VHH Zk
ZKLFK[DYW DV WKLV LV D VLIQDWXUH WKDW WKH F

VHFWRU 5HPHPEHU WKLV FRGH LV DW VHFWRU ¢
VR LI LW ILQGYV WKH VXFFHVVIXO VLIQDWXUH LW

‘H EXLOG WKH ELQDU\ ZLWK WKH FRGH DERYH 1R
HGLWRU

$V \RX FDQ VHH LW SDGV RXW WKH UHPDLQLQJ E\
DQWLFLSDWHG %HORZ LV WKH UHPDLQGHU RI WK



$V \RX FDQ VHH DW WKH Y H$\ HQGHPH KB W W KD W
LV OLWWOH HQGLDQ VR DKH @ QKB ZKGFKLMW L) ZDW
"KHQ LW JRHV LQWR WKH FSX LW UHYHUVHV WKH
XQGHUVWDQG WKLV

1H[W ZHHN ZH ZLOO VLPSO\ GR QRWKLQJ PRUH Wk
6WD\ WXQHG



3DUW YRRW 6HFWRU %L

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KLV ZHHN ZH ZLOO IRFXV RQ KRZ WR XVH 4(08 Zk
VLPSOH QHZ 26

7\SH WKH DERYH WR REWDLQ THPX VSHFLILFDOO\

5XQ WKH HPXODWRU ZLWK RXU ELQDU\

<RX ZLOO VHH WKH IROORZLQJ .HHS LQ PLQG LW
ZKLFK ZH GLVFXVVHG LQ GHWDLO LQ SUHYLRXV O
[ 26 RQH FDQ FUHDWH

W VLPSO\ ORRNV IRU WKH VLIQDWXUH ZKLFK ZH
PDNH VHQVH SOHDVH UHYLHZ ODVW ZHHNV OHFW’
LV SODFHG DW WKH ILUVW VHFWRU RI WKH ERRW

, /) \RX DUH LQWHUHVWHG WKHUH DUH GLIITHUHQW |

1H[W ZHHN ZH ZLOO GLVFXVV PHPRU\ DGGUHVVLQ
ZLWKLQ RXU VLPSOH RV



3DUW YRRW 6HFWRU %L

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

‘H QHHG WR GLVFXVV PHPRU\ DW WKLV SRLQW %l
VLPSOH VWDFN LQ RXU ERRWORDGHU ZH PXVW XQ
WKH ERRWVHFWRU

[ ,QWHUUXSW 9HFWRVY 'V EZEHUH RXU LQWHUU!
YHU\ EDVH RI PHPRU\ 7KLV LV ZKHUH DOO RI RXU

[ %,26 'DWD $UKDV VWRUHY YDULDEOHV DER.
GHYLFH

[ F /IRDGHG %RRW BKIFWWRDV RXU PDFKLQH FR(
LOQWR 5$0 E\ WKH ERRWORDGHU ILUPZDUH QRWH
EHIRUH DQ 26 UXQV OLNH ZKDW ZH DUH GRLQJ

[ H JUHH7 KLYV LV \RXU VWDFN DUHD WKDW \RX

[ IF (IWHQGHG %,26 'DWRDOBWHGDWD IURP GLV
RWKHU FRQQHFWHG GHYLFHV DV UHPHPEHU WKHL

[D 9LGHR OHPRY26 PDSV \RXU YLGHR PHPRU
[F %,26 :KHUH %,26 RIILFLDOO\ UHVLGHYV
[ JUHH$GGLWLRQDO VSDFH \RX FDQ GHYHC

7KLV LV FULWLFDO WKDW \RX XQGHUVWDQG KRZ F
OHVVRQ ZH ZLOO FUHDWHHD VLPSOH VWDFN DW



3DUW YRRW 6HFWRU %L

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7TRGD\ ZH ZLOO SXW DOO WKH SLHFHV WRJHWKHU
QRWKLQJ EXW ERRW XS VHW D YLGHR PRGH DQG
FRQVROH 7KLV LV WKH ILQDO WXWRULDO LQ WKL

/HW V H[DPLQH RXU FRGH

7KH ILUVW WKLQJ ZH GR LV PRYH WR WKH SURJUCLC
DGGUHVV [ F ‘H WKHQ VHW WKH VWDFN EDVH D
DQG VHW WKH EDVH SRLQWHU LQWR WKH VWDFN !

‘H WKHQ FDOO RXU YLGHR PRGH IXQFWLRQ ZKHUF
‘H WKHQ FDOO RXU JHW FKDUDFWHU LQSXW IXQFV
\RX FDQ VHH [ LV WKH KH[ DVFLL YDOXH IRU D
, ] WKH XVHU W\SHV DQ\WKLQJ HOVH LQ WKH FRQV
FRQVROH 7KLV LV WKH DEVROXWH FRQWURO \RX

/HWV FRPSLOH DQG UXQ

‘H WKHQ VHH WKH THPX FRQVROH



$V \RX FDQ VHH , DP RQO\ DEOH WR W\SH QXPHUL
ULWH WKH FRGH DQG FRPSLOH DQG UXQ LQ WKH
LQVWDOOHG , VKRZ \RX LQ GHWDLO KRZ WR LQVW

7DNH WKH WLPH WR UHDOO\ UHYLHZ ZKDW , DP GF
WKDW WKLV LV KRZ \RXU FRPSXWHU ERRWYV EHIRL

1H[W ZHHN ZH ZLOO VLPSO\ GLVFXVV WKH KLJK Ol
EULGJHV D ELW 26



3DUW YRRW 6HFWRU %L

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

%HIRUH ZH GLYH LQWR [ $VVHPEO\ , ZDQW WR W
DV ORQJ PRGH

KHQ WKH FRPSXWHU ERRWY LW QHHGV WR HQDEC(
HDUO\ DUFKLWHFWXUHY SURFHVVRUV KDG DGG
ZKLFK FRXOG DFFHVV WR WKH SRZHU RI E\WH\
HIWHUQDO PHPRU\ UHIHUHQFH FRQWDLQLQJ D E
VHIPHQWHG QXPEHU ZKLFK VKLIWV ELWV WR JH)

7KLV SURFHVV FRPELQHG ZLWK WKH *OREDO 'HVF
\RXU &RQWURO 5HIJLVWHU WR WR H[HFXWH D IDU
ELWYV

/IRQJ PRGH ZKLFK LV ELW PRGH ZKLFK ZH DUH D
DUFKLWHFWXUHY HIWHQG WKH DGGUHVV VSDFH W

7KLV WRSLF DORQH FDQ WDNH ZHHNV WR H[SODL(
OHYHO WRXFK EDVH RQ WKH IDFW WKDW WKH SUR
WKHQ ILQDOO\ WR ELW WKURXJK VHWWLQJ WKH
DQG *'7 LQ FRPELQDWLRQ ZLWK SDJLQJ

, WRRN VHYHUDO PRQWKYVY WR JHW WR WKLV SRLQ
RI $VVHPEO\ DV ZH ZLOO VWDUW WR JHW LQWR DtF
WXWRULDOV DQG WKHQ RXU & WXWRULDO WR ZK
EORFN LQWR ELW $VVHPEO\



3DUW [ $VVHPEO\ >3DL

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7TRGD\ ZH EHJLQ RXU DFWXDO [ FRGH EDVLFV 2Y
YHU\ VLPSOH H[DPSOHV VR ZH JHW D JUDVS RI WK
EDVLF FRGH EORFN

‘H EHJLQ E\ GHFO@ODM REWKRD WR ZKLFK DOO RI R.
ZH KDG D VWULQJ RU VRPH RWKHU IRUP RI KDUG |
RXU H[DPSOH ZH ZLOO OHDYH LW HPSW\

TKHWHYWFWLRQ GHFODUHYV ZKHUH WKH HQWU\ SRI
FDVH ZHBXWHRUWRX FDP®@ X¥H

‘H VLPSO\ PRYH WKH YDOXH RI GHFLPDO RU KH]
‘H ZLOO VHH LQ D PRPHQW WKDW WKH SURFHVVRL
GHEXJ LQ *'%

7KH ODVW SLHFH LV MXVW D VLPSOH H[LW URXWL
VI\VFDOO ,W VLPSO\ UHWXUQV RSHUDWLRQ EDFN

/HW V FRPSLOH DQG OLQN

/HW V GHEXJ LQ *'%

/HW V VHW WKH GHEXJJHU IRU LQWHO V\QWDJ[ DQ(

$V ZH FDQ VHH GHFLPDO RU KHJ LV DERXW WEF
VHH LW KDV QRW EHHQ FRPSOHWHG XQWLO ZH VW

1RZ ZH FDQ YLHZ RXU UHJLVWHUYV



‘H FDQ VHH WKDW 5%; KROGV GHFLPDO RU KH]I

‘H ZLOO VSHQG VHYHUDO ZHHNV RQ WKHVH VLPSC
FRPIRUWDEOH ZLWK KRZ WKH SURFHVVRU RSHUD\



3DUW [ $VVHPEO\ >3DL

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V FRQWLQXH ZLWK DQRWKHU H[DPSOH

$V ZH FDQ VHH ZH QUHLRBAR . RQG DGGL QDR

‘H FRPSLOH DQG OHW V GLVDVVHPEOH

$V \RX FDQ VHH DV H[SHFWHG ZH VHH RXU FRGH L

‘H VWHS WZLFH DQG WKHQ



‘H VHH RU GHFLPDO PR5HG7DQWRNKH WLPH WR F
YHU\ VLPSOH H[DPSOHV DV ZH JR IRUZDUG



3DUW [ $VVHPEO\ >3DL

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7TRGD\ ZH FRQWLQXH RXU WXWRULDO ZLWK D VLPES
VRXUFH FRGH

/HW V FRPSLOH DQG UXQ WKH GHEXJJHU

/HW V UXQ DQG GLVDVVHPEOH

$V ZH FDQ VHH YHURZH XD EG@WR QG WKHQ VDURWP
LQ WKH QH[W LQVWUXFWLRQ

:H VWHS WZLFH DQG WKHQ ORRN®W WKH UHVXOW



$v ZH FDQ VHH WKH UHVXOW LV [E KH[ RU GHFI
\RX WU\ WKHVH VLPSOH H[DPSOHV WR JHW D JUD\
GHEXJ & FRGH LQ IXWXUH WXWRULDOV



3DUW [ $VVHPEO\ >3DL

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7TRGD\ ZH ZLOO FRGH RXU VLPSOH KHOOR ZRUOG

‘H VLPSO\ FUHDWH DGODWBE®QILRQ W®HE DGG D UHW?
HQG RI WKH VWDWHPHQW :H WKHQ SHUIRUP D VL
LOWHUUXSW YHFWRU WDEOH WR VSLW RXW RXU V

‘H ZLOO FRPSLOH DQG UXQ EHORZ

$V ZH FDQ+¥BIOR :RKO¥ EHHQ HFKRHG WR WKH Wt
ZLOO GHEXJ WKLV VLPSOH SURJUDP LQ *'%



3DUW [ $VVHPEO\ >3DL

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7KLY OHFWXUH ZLOO EH D ELW ORQJHU WKDQ PRY\
WKH WLPH WR UHDOO\ FRGH DQG SUDFWLFH WKH
FRGH

/HW V FRPSLOH DQG UXQ

$vV ZH FDQ VHH IURP ODVW ZHHN ZH VXFFHVVIXOO
SURJUDP VXFFHVVIXOO\

,Q SULRU OHVVRQV , WRXFKHG XSRQ WKH [ UHJL
ZLWK WKLV WDEOH



,Q SULRU OHVVRQV ZH GHVFULEHG ZKDW WKHVH L
KRZHYHU LW LV LPSRUWDQW WR XQGHUVWDQG Wtk
5HILVWHUV KROG WHPSRUDU\ PHPRU\ 7KLV LV Wt

‘H KDYH WKUHH VHFWLRQV LQ /LQX[ EDVHG DVVHF
GDWD FRQVLVW RI GDWD GHILQLWLRQV

EVV FRQVLVW RI YDULDEOH GDWD DOORFDWLRC(C
WH[W DFWXDO FRGH

,Q RXU H[DPSOH DERYH ZHWHMRBWVW R BB BFHR@ IRIWHH
VHFWLRQ 2XU FRPSLOHU ZLOO WDNH DOO RI RXU
PHPRU\ ORFDWLRQ DQG UHSODFH HDFK ODEHO ZL

W LV LPSRUWDQW WR XQGHUVWDQG WKDW HDFK
UHSUHVHQWHG E\ WZR KH[ GLJLWV 7KHUH LV DQ
VKRZ \RX DOO RI WKHVH YDOXHV (DFK KH[ GLJLW
RXY LY DQB LY /HW V ORRN DW RXU ELQDU\ LC



,Q ODVW ZHHN V OHFWXUH V FRPPHQWYV $DURQ S
FULWLFDO WKDW \RX XQGHUVWDQG ZKHQ ORRNLQ
JLUPZDUH VXFK DV WKH FRGH ZH FUHDWHG IRU R>
OHFWXUHYV

$DURQ FDUHIXOO\ SRLQWHG RXW LQ WKH FRPPHQ
FRPSOHWHO\ GHSHQGHQW RQ WKH RSHUDWLQJ V\
RQ WKH 26 EHFDXVH HDFK 26 KDV D GLIIHUHQW .H
YHFWRU LQWHUUXSW WDEOHV ZKLFK KDYH DQ ,'C
FRUUHVSRQGLQJ QXPEHU YDOXH

$ 6<6&$// LV QRWKLQJ PRUH WKHQ ZKHQ D ELQDU)
UHVSHFWLYH NHUQHO WR ZKLFK ZLOO WDNH DUJX
XQGHUVWDQG LQ [ WKDW 6\WWHP &DOO DUJXPHC
UHJLVWHUYV

7KHUH DUH 6<6&%$//6 LQ D WUDGLWLRQDO OLQX
FRGH ZH XVH EROWMKSWIPRKE&E<6B(;,7/HW V LOOXVWUD



30HDVH WDNH D PRPHQW WR ORRN DW RXU FRGH
6<6B:5,7ZH ORDOWR ZKLFK LV RXU 6<6&$/ILQWRRI
ZKLFK LV RXU ILUVW DUJXPHQW ZKLFK UHSUHVHQ
LQSXW VWDQGDUG HUURU 2XU VHFR Q& LFHJKX
WHWEHO WR ZKLFK ZKHQ FRPSLOHG ZLOO KDYH
VHH WKLV LQ D GHEXJJHU )LQDOO\ RXU WKLUG D
LV LQ RXU FDVH DQG'ORHVGEHG HQMUELVH , ZDQW \
6<6B(;, GRHV WKH VDPH DQG NHHS LQ PLQG WKHU
3/($6( 5(9,(: WKH FRGH DERYH WR ILUPO\ XQGHUV"

,Q DGGLWLRQ BNWWDODHHXWR ZKLFK RXU UHVSHFYV
ORRN IRU RWKHUZLVH LW ZLOO WKURZ DQ HUURU
FRGH JBEREDHFODUDWLRQ WHOOV WKH OLQNHU W

1H[W ZHHN ZH ZLOO GHEXJ WKH ELQDU\ LQ *'%



3DUW [ $VVHPEO\ >3DL

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UHYLHZ RXU FRGH

&RPSLOH

'"HEXJ

/HW V HYDOXDWH ZKDW LV LQVLGH WKH PHPRU\ D

$V ZH FDQ+¥BIOR RUONK WKH UHWXUQ FKDUDFWHI
56, UHJLVWHU

1H[W ZHHN ZH ZLOO H[DPLQH WKLV D ELW FORVHL



3DUW [ $VVHPEO\ >3DL

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V DJDLQ UHYLHZ RXU VRXUFH FRGH

/HW V FRPSLOH

$vV ZH KDYH VHHQ EHIRUH LW SURGXFHV RXU VWU

‘H GHEXJ DQG VHH WKH VWULDRJ BHIQJGPWEHG LQ\

-XVW WR YHULI\ ZH FDQ VHH WKH VWULQJ DW WKF
%,7 2) )81

+HUH ZH GHPRQVWUDWH ZH KDYH WKH SRZHU WR
PHPRU\ :H DUH VLPSO\ VHWWLQJ D FKDU E\WH OH

$V ZH FDQ VHH ZH KDYH VXFFHVVIXOO\ DOWHUHG



‘H FRQWLQXH DQG UXQ WKURXJK WKH ELQDU\ DQC(
56,

J)LQDOO\ ZH VHH ZKHQ ZH UXQ WKH ELQDU\ ZH KD
RSHUDWLRQ 7KLV LV D YHU\ VLPSOH H[DPSOH KR
XQGHUVWDQGLQJ DVVHPEO\ DW WKLV OHYHO *8,
IXQFWLRQDOLW\ KRZHYHU , OLNH WR XVH WKH FR
XVHG RQ HYHU\ HQYLURQPHQW

7KH SXUSRVH RI WKHVH WRROV LV WR 81'(567%1" }
IRU ZKHQ \RX DUH SURIHVVLRQDOO\ UHYHUVLQJ L
KRZ DQ DWWDFNHU FDQ DOWHU PHPRU\ DQG RU L
5(V WR KHOS GHIHQG LQIUDVWUXFWXUHV WKURX
WXWRULDOV PRWLYDWH \RX WRZDUG D FDUHHU Lt



3DUW [ & &RGH >3D|

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

7RGD\ ZH VWDUW RXU 5( ZLWK WKH & ODQJXDJH

ZULWWHQ LQ & DQG ZDONLQJ WKURXJK VLPSOH

PRQWKY DQG EUHDNLQJ WKHP GRZQ LQ D GHEXJJI
DSSURDFK WR OHDUQLQJ WUXH 5¢(

'H ZLOO XVH .DOL /LQX[ JRLQJ IRUZDUG ZLWK 5DG
GRZQORDG WKH .DOL /LQX[ [ $SSOLDQFH WR IRO

/HW V VWDUW ZLWK WKH & FRGH H[DPSOH

+HUH ZH VLPSO\ FUHDWH D PDLQ IXQFWLRQ DQG »
RXWSXW WKH WH[W +HOOR :RUOG ZLWK D QHZ O
FRPSLOH DQG OLQN

/HW V UXQ LQ WKH WHUPLQDO

$V ZH FDQ VHH +HOOR :RUOG VXFFHVVIXOO\ HFK

1H[W ZHHN ZH ZLOO LQWURGXFH 5DGDUH DQG Gl
ORRNV OLNH LQ [ $VVHPEO\



3DUW [ & '‘HEXJ >3D

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UHYLHZ RXU FRGH

&RPSLOH

5XQ

JRU OLWHUDOO\ \HDUV , KDYH EHHQ XVLQJ *'% DV
LV WKDW LW LV RQ HYHU\ /LQX[ EDVHG V\VWHP ZK
6HUYHU LQ WKH ZRUOG ,Q DGGLWLRQ WKHUH DU

, KDYH VWUXJJOHG KDUG ZLWK WKLV EXW KDYH G
EDVHG GHEXJJHU FDOOHG 5DGDUH 7KH UHDVRQ
VWLOO WHUPLQDO EDVHG \HW PRUH UREXVW ZLW
/ILQX[ 90 OLNH , DP KHUH \RX FDQ VLPSO\ WKH EH(

/HW V RSHQ XS RXU ELQDU\ IRU ZULWH PRGH DQG

2N WKHUH LV D ORW JRLQJ RQ KHUH /HW V EUHD
ZULWH PRGH B\ W\SD@G WKHQDPDARPRBDQG WR DQ
ELQDU\ :H WKHQPXRBIMR VHHN WR WKH PDLQ URX
LV RXU HQWU\ SRLQSG I'FRAWKBPIQGGWRDGLVDVVHPEO

‘H VHH ZKDW ZH UHIHU WR DV WK H USESY R R KXW DZFHKN-
SRLQWHU RQWR WKH VWD BERQWERERMKMRIRRWYHHSLQJ
UHVHYYHKH[ E\WHV RU GHFLPDO E\WHV RQ WKH
VWULQJ



,] QRQH RI WKLV PDNHV VHQVH SOHDVH JR EDFN \
WR UHYLHZ EDVLF DVVHPEO\ DQG WKH UHJLVWHU
EHIRUH ZH PRYH IRUZDUG

‘H FDQ FOHDUO\ VHH WEOB RT ZRUBBERPH PRU\ D G G UBQ
WKHQ ZH VHH RXU & OLEUDU\ FDOO IRRXWRH5RXS
VWULQJ WR WKH WHUPLQDO

/HW V H[DPLQHMNR YHULI\ WKDW RXU VWULQJ LV DV

1H[W ZHHN ZH ZLOO KDFN WKH YDOXH DQG PRGLI\
WR LQVWDOO 9LUWXDO%R[ ZKLFK LV IUHH DQG JH
LOQVWDOO 9LP DV ZHOO

7TKHUH DUH WXWRULDOV RQ DOO RI WKLV LQ P\ SL
ZHHN



3DUW [ & +DFNLQJ >

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V UHYLHZ RXU FRGH

&RPSLOH

5XQ

/HW V UHPHPEHU WKLV OLQH DERYH ZKHQ ZH FRP

/HW V RSHQ XS RXU ELQDU\ IRU ZULWH PRGH DQG

2N WKHUH LV D ORW JRLQJ RQ KHUH /HW V EUHD
ZULWH PRGH B\ W\SD@G WKHQDPDARPRBQG WR DQ
ELQDU\ :H WKHQPXRBIM)R VHHN WR WKH PDLQ URX
LV RXU HQWU\ SRLQSG I:FRRKBIQGGWRDGLVDVVHPEO

‘H VHH ZKDW ZH UHIHU WR DV WK H USSR R R KXW DZFKN-
SRLQWHU RQWR WKH VWD EQWERERMKMRIRRWYHHSLQJ
UHVHYYHKH[ E\WHV RU GHFLPDO E\WHV RQ WKH
VWULQJ

,] QRQH RI WKLV PDNHV VHQVH SOHDVH JR EDFN \
WR UHYLHZ EDVLF DVVHPEO\ DQG WKH UHJLVWHU
EHIRUH ZH PRYH IRUZDUG

‘H FDQ FOHDUO\ VHH WEOB RT ZRRUBBGRPH PRU\ D G G UMHQ
WKHQ ZH VHH RXU & OLEUDU\ FDOO |IRRXWRHGRX Y
VWULQJ WR WKH WHUPLQDO



/HW V H[DPLQHMNR YHULI\ WKDW RXU VWULQJ LV DV

12: 7,0( )25 7+( +$&.

/HW V KDFN WKH YDOXH WR VRPHWKLQJ OLNH

1RZ OHW V VHH ZKDW LV QRZ LQVLGH PHPRU\ YDOC

%220 $V ZH FDQ VHH ZH KDYH KDFNHG WKH YDOX
ZLOO ZULWH LW DQG PRGLI\ RXU ELQDU\ DV VXFK

$V \RX FDQ VHH ZH KDYH KDFNHG WKH ELQDU\ 7K
DQ HOHPHQWDU\ OHYHO RI XQGHUVWDQGLQJ RI 5

1H[W ZHHN ZH ZLOO FRQWLQXH RXU MRXUQH\ LQW
HQJLQHHULQJ



3DUW [ & *HQHVLV 21

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

&RQJIJUDWYV \RX ZURWH FRPSLOHG DQG KDFNHG \R
WKLV WXWRULDO , DP JRLQJ WR IRFXV RQ WKH ID
+HOOR :RUOG WR ZHE VHUYHUV LQ WKH SURJUDI
ODQJXDJHV FRPH IURP &

/LNH WKH YDULHW\ RI UHOLJLRQV WKHUH DUH SUI
LV WKH 5227 UHOLJLRQ RU ODQJXDJH WR ZKLFK D
RYHU WKH QH[W VHYHUDO PRQWKYV WHDFK \RX & L
\RX KDYH D PDVWHU\ RYHU WKH 0%$67(5 ODQJXDJH

‘:KHQ ZH QHHG WR GHYHORS LQ DQ DJLOH HQYLUR
3\WKRQ RU DQ\ Rl WKH RWKHU UDSLG GHYHORSPH
PDVWHU &\EHU (QJLQHHULQJ \RX 0867 EHFRPH 21
GLJLWDO DQG F\EHU WHUPV LV WKH & 3URJUDPPL

7KLQN RI & DV LI \RX DUH LQ FKXUFK ZKHUH 3\WK
HQYLURQPHQW & ZLOO DOORZ 727$/ DQG FRPSOH
HQYLURQPHQW ZKHUH -DYD RU 3\WKRQ ZLOO DOO
1(&(66$5< ODQJXDJHV LQ WRGD\ V UDSLG GHYHOR
HQYLURQPHQWYV

,Q RXU QH[W OHVVRQ ZH EHJLQ ZLWK WKH EDVLF
SULRU OHVVRQ KRZHYHU ZH QRZ ZLOO ZRUNIZQWEk
NQRZ *RG V WKRXJKWV WKH AKHLVYW. D WK B HGW D HOW
DQG DQ\ RWKHU ODQJXDJH \RX DUH VLWWLQJ DW
SRUWDEOH V\VWHPV



3DUW [ 1HWZRUNLQJ %

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

2N VR ZKDW QRZ" :KHUH DUH ZH LQ WKH ZRUOG" :
IRFXV RQ" :KDW VKDOO , OHDUQ™"

7KHUH DUH RYHU ELOOLRQ GHYLFHVY FRQQHFWH
WKH FRPPRQ WKUHDG LQ DOO EDVLF DUFKLWHFW:

H KDYH HVYWDEOLVKHG WKDW QHWZRUNLQJ FDQ E
SVHXGR IUDPHZRUN FDOOHG WKH 26, ORGHO ZKLF

3/($6('21277+52: 6$86%*(3,==%:$< 2N , DP QRW LQV
, DP EXW WKLV LV D JRRG VWDQGDUG DJUHHG XSI
26, PRGHO ZKLFK LV RXU 2SHQ 6\VWHPV ,QWHUFR

3+<6,&%/ /$<(55DZ HOHFWULFDO OD\HU ZKLFK UH
FDEOH RU UHDGLQJ WKH :L )L 5) UDGLR IUHTXHQ|
'6/ ,6'1l ,QIUDUHG HWF

'$7% /,1. /$<(5 'HDOV ZLWK KRZ D PHVVDJH EHWZ!L
HQGYV FDOOHG IUDPLQJ ZKLFK KDV VRPH HUURU F
FROQWURO 3URWRFROV DVVRFLDWHG (WKHUQHW

1(7:25. /$<(5 7UDQVPLWYV SDFENHWYV EHWZHHQ QI
ZKLFK LQYROYHV URXWLQJ 3URWRFROV DVVRFLD

75%$163257 /$<(55HOLDEO\ GHOLYHU GDWD EHWZ}F
VSOLW LW XS LQWR FKXQNV WR VHQG 3URWRFRO

6(66,21 /$<(5 $GGV FKHENSRLQW DQG UHVXPH LQ
B3URWRFROV DVVRFLDWHG 60% 62&.6 HWF

35(6(17%$7,21 /$<(5:KHUH GDWD VWUXFWXUH IRU L[
DSSOLFDWLRQ DUH FUHDWHG ZKHUH ZH KDYH HQF
BURWRFROV DVVRFLDWHG 7/6 66/ HWF

$33/,8&%$7,21 /$<(5:HE EURZVHUV DQG DSSV WKDW
HPDLO HWF 3URWRFROV DVVRFLDWHG '+&3 '16
7(/1(7 HWF

$V ZH EURZVH D ZHEVLWH ZH VWDUW DW WKH 3+<
KLWV WKH VHUYHU LW LV DW WKH $33 DQG JRHV E
WKURXJK WKH F\FOH

7KLV LV DQ LPSRUWDQW VHULHV RI FRQFHSWYV Wk
QHWZRUNLQJ 7KLV LV 127 D FRXUVH LQ QHWZRUN
WKHVH FRQFHSWV VR , ZRXOG VXJJHVW \RX ILQG
QHWZRUNLQJ LI \RX DUH VWXFN , ZDQW WR JHW \
ZRUN ZLWK & QHWZRUNLQJ DSSV



3DUW K\ &"

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

6R :KDW GRHV DQ [ VHUYHU RU FRPSXWHU DFV
DQG PDQ\ PRUH

$ VPDOO OHYHO DERYH WKDW ZH DUH DW PDFKLQ
ZKLFK WUDQVODWH LQWR PDFKLQH LQVWUXFWLR(

LWK WKH & SURJUDPPLQJ ODQJXDJH ZH FUHDWH
SURJUDPV WR FRPPXQLFDWH ZLWK WKH KDUGZDU
HYHU\ SURJUDPPLQJ ODQJXDJH LQ PRGHUQ H[LVW

& DEVWUDFWYV DZD\ WKH [ ELQDU\ RI
[ [ [ [ RUDVVHPEO\ PRY UD[ | HWF

1H[W ZH FUHDWH RXU ILUVW UHDO & SURJUDP



3DUW +DFNLQJ +HOOR :

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

2N LW LV WLPH ZH ORRN DW WKH PRVW EDVLF & S
WR KDYH PDVWHU\ ZH PXVW FUHDWH DQG GHVWUF
PDVWHU\ RYHU WKH GRPDLQ

/HW XV ILUH XS 9,0 bQG W\SH RXW WKH IROORZLQ
FUHDWH D PDLQ IXQFWLRQ WR ZKLFK ZH XVH WKH
VWULQJ RI FKDUV DQG VLQFH WKH W\SH RI PDLQ |

/HW XV FRPSLOH DQG VHH ZKDW KDSSHQV ZKHQ Z

$vV ZH VHH OLNH ZH GLG LQ RXUKOOHRDRHOKRAHG V
VXFFHVVIXOO\

/HW V GHEXJ LQ 5DGDUH

7KLV LV VLPS@WDZR XYBHO\]H WKH ELQDU\ DG VH
V\P PDLQ

/HW V ORRN DW WKH DVVHPEO\ DQG DQDO\]H

$VVHPEO\ 7KH GHILQLWLRQ RI UDZ VHI\
, ZHQW RYHU WKLV LQ GHWDLO LQ WKH SUHYLRXYV

"HSXVK UKEFK PHDQV ZH SXVK WKH YDOXH FXUL
WKH VWDFN



‘HOHD UGL TZRUG VWIKLtHR PRIED:RVYAZEB ORDG WK
RI WKH TXDG ZRUG RI RXGUWWLMVQPH UL QGWRRI DMK M KR X
WR IROORZ DORQJ

‘H WKHIQOO V\P LP3PSXMMW 16 XV@EWDW WKH KHO(
FRPSLOHU RSWLPL]HV RXU FRGH D&XWXIQH WRR Q LI
OLEUDU\ WR HFKR WKH VWULQJ WR RXU WHUPLQD

‘H FOHDORD®G WKHQ SRS WKH RULES® D DVWHUXI
UES,I \RX DUH FRQIXVHG E\ WKLV UHYLHZ WKH HD

‘H NQRZ RXU+HWORQROQOGHY DW D SUHWW\ KRXVH
DGGUHMVY RIZHOO RN LW V QRW $UOLQJWRQ 9% E
ZH DUH QRW WHFKQLFDOO\ GHEXJJLQJ ZH DUH PH
VDPH YDOXHV RQ GLVN

7R FRQILUP ZH VHH WKH LWDHIOHRDWUHOVG V KDFN WK
DQ\WKLQJ ZH ZDD WRPIPWIQ® BIYPG ZULWH GLUHFWO'
DGGUHVYV

/HW XV UH H[DPLQH ZKR 12: OLYHV LQ RXU $UOLQ

6XFFHVVY ‘H KDFNHG WKH YDOXH DQG ZKHQ ZH HJ[

‘H KDYH VXFFHVVIXOO\ DOWHUHG WKH ELQDU\

7KLV LV DORW WR GLJHVW KHUH ,I \RX DUH VWXP
3/($6( 'R QRW FRQWLQXH DV , bDP KHUH WR KHOS
WKHVH PRVW EDVLF WKLQJV EHIRUH ZH FRQWLQX



3DUW +DFNLQJ 9DULDEC

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

,Q & ZH KDYH VHYHUDO GDWD W\SHV WR ZKLFK ZH
VLPSOH H[DPSOHV

/HW V FRPSLOH DQG UXQ

2N DV ZH FDQ VHH ZH KDYH D FKDUDFWHU DQ LQW
RI WKH PRVW EDVLF GDWD W\SHV LQ & WR ZKLFK
DV VKRZQ DERYH

/HW XV ORDG WKH ELQDU\ LQWR 5DGDUH

/HW V GLVDVVHPEOH DW PDLQ



2N YHU\ VLPSO\ ZH VHH YDULDEOH GHFODUDWLR
RUGHU DV ORHD M KFK LFKRXJORFDOBKKFK LM)RBEE C
ORFDOERBKKFK L&RKEXOKRX FDQ DOVIREEDW AVERL QW I
DOORFDWLQJ VSDFH IRU WKHVH YDULDEOHV 7KL\
VKRZV \RX XS WRS

2N VWD\ ZLWK PH

'LWKLQ PHPRU\ D®W ZH VHH WKH L ®RW URX PVHL RQR/F C
[ ZKLFK LV LQ RXU DVFLLDWIHE R @ RY G\RZIHW FBID\RHF
FRGH KRZHYHU ZKDW LV JRLQJ RQ XQGHU WKH KR
SXVKHG RQWR WKH VWDFN LQ UHYHUVH RUGHU D\
ZHUH WR KDFN RXU FRGH R'R BARVAH WKE ® JZG@NH G R
WKLQN PLIJKW KDSSHQ" 9HU\ VLPSOH ZH NQRZ WK
PHPRU\ DGGUHVV Rl ZKDW LV UHD O ®RYRE QN HR QUIE\
[ 4XLWH VLPSO\ ZKDW ZH KDYH MXVW GERQ RAKLW
VKRXOG KRSHIXOO\ PDNH VHQVH WR \RX

1RZ OHW XV UH H[DPLQH RXU ELQDU\



$v ZH FDQ FOHDUO\ VHH DW PHP®RZH DL®GIDHW MHH
KDYH VXFFHVVIXOO\ KDFNHG WKLV SRUWLRQ

‘H H[LW RXW RI 5DGDUH DQG UH UXQ WKH ELQDU\
KDFNHG WKH YDOXH

+20(:25. 7,0( , ZDQW \RX WR ZLWK WKLV NIQHRMPDG ¢
GRXEQHDQW \RX WR SXW \RXU UHVXOWYV LQ WKH
LPSRUWDQW WKDW \RX W\SH DOO RI WKLV RXW D(
ORRNLQJ IRUZDUG WR VHHLQJ \RXU KDFNV LQ WKI



3DUW +DFNLQJ %UDQFK

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

/HW V WDNH D ORRN DW VRPH EUDQFKLQJ ORJLF

$V ZH FDQ SODLQO\ VHH ZH LQLW DQ LQW WR DG
VWDWHPHQW SULQWYV D UHVSRQVH WR VWDQGDUC

/HW V FRPSLOH

/JHW V UXQ

$vV ZH FDQ ORJLFDOO\ VHH WKH ILUVW EUDQFK LV
DURXQG DW WKH DVVHPEO\



‘H FDQ VHH WKH EUDQFKLQJ ORJLF ZLWK WKHDDZ}
VHH RXU ILUVW EUDQFK EHDQH GRMEH OB W QW R/ HM C
[ $W ZH VHH RXU VHFRQG EUDQRKGEHLQ

TKHMQPMHDQV MXPS LI QRW HTXDO 7KLV PHDQV LI .
[ LV QRW HTXDO WHHLQZHFRIRSDUHG O\RFEZRE
ZKLFK ZH NQRZ LV SVHXGR FRGHURY ZKRMW LIWKRKY
VHQVH DV , ZHQW RYHU WKLY LQ GHWDLO ODVW Z
ODVW OHVVRQ

7R KDFN ZH VLPSM @PWWHW RHDXW. PKRLY MXPS LI H®
NQRZ WKSRU FRPSDULVRQ LV HTXDO VR LW IZZ2700 (

:KHQ ZH H[LW 5DGDUH ZH FDQ VHH ZH KDYH KDFNI

WD\ WXQHG



3DUW +DFNLQJ SRLQWH

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
FRYHKWWSV JLWKXE FRP P\WWHFKQRWDOHQW 5HY

‘H DUH DW WKH HQG RI WKH URDG 7KLV LV WKH I
WRSLF LV WKDW RI SRLQWHUYV

:KDW DUH SRLQWHUV" /HW XV VWDUW ZLWK DQ H]I

$ SRLQWHU LV QRWKLQJ PRUH WKDQ D PHPRU\ DG
FOHDUO\ VHH ZKHUH ORWWHU\BQXPEHU OLYHV LQ
H[DPSOH XQOLNH RXU XQPDSSHG 5DGDUH H[DPSO

/HW V DGG D WUXH SRLQWHU WR WKH H[DPSOH

:H VHH WKH VDPH YDOXH

/HW XV H[SHULPHQW PRUH



‘H VHH WKH SRLQWHU DGGUHVV SRLQW WR D QHZ

5HPHPEHU SRLQWHUV DUH PHPRU\ DGGUHVVHV RI
DOQRWKHU ZD\

/HW XV FRPSLOH

‘H GHIHUHQFH E\ GRLQJ WKH IROORZLQJ

7TKHQ ZH FRPSLOH



‘H FDQ VHH WKH GHIHUHQFH SRLQWHU LV HTXDO '

‘H FDQ VHH WKH H[DPSOH ZLWK DQ DUUD\

/IHW V GHEXJ

7TKHQ ZH GLVDVVHPEOH



/HW V KDFN

/HW V UH H[DPLQH WKH ELQDU\



‘H FDQ VHH ZH KDFNHG WKH YDOXH RI ZLWK

‘H FDQ VHH ZH KDYH PDGH WKH VXFFHVVIXO KDFN

, KRSH RYHU WKH \HDUV WKURXJK WKH OLWHUDO
\RX KDYH D EDVLF NQRZOHGJH RI KRZ WR GR *22'
IURP PDOLFLRXV KDQGV E\ XQGHUVWDQGLQJ KRZ
ZRUN



/7KH ELW $50 SUFKLWHFW X

/HW V GLYH LQ ULJKWDZD\



3DUW '"HYHORSPHQW 6HYV

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ:

7RGD\ ZH DUH JRLQJ WR VHW XS RXU GHYHORSPH
IROORZLQJ

5DVSEHUU\ 3L
*% OLFURG6' &DUG
OLFUR 6' &DUG 5HDGHU :ULWHU
'RZQORDG ELW .DOL /LQX[ $50 ,PDJH
'RZQORDG EDOHQD(WFKHU
)ODVK .DOL /LQX[ $50 ,PDJH
237,21$/ 9LGHR >/RDG .DOL 53, @
+RZ 7R ,QVWDOO 9,0
*LW &ORQH %XLOG 5DGDUH 6RIWZDUH

5DVSEHUU\ 3L

KWWSV Z7ZZ DGDIUXLW FRP SURGXFW
*% OLFURG6' &DUG

KWWSV 7Z7ZZ VSDUNIXQ FRP SURGXFWYV
OLFUR 6" &DUG 5HDGHU :ULWHU

KWWSV zZzzZ ZDOPDUW FRP LS ,RJHDU *)5 6' 6'0
DQG :ULWHU

'RZQORDG ELW .DOL /LQX[ $50 ,PDJH



.DOL /LQX[ 5DVSEHUU\3L Y DQG BLW |
KWWSV ZZZ RIIHQVLYH VHFXULW\ FRP NDOL OLQ}
'RZQORDG EDOHQD(WFKHU

KWWSV ZZZ EDOHQD LR HWFKHU
)ODVK .DOL $50 ,PDJH

237,21$/ 9LGHR >/RDG .DOL 53, @

KWWSV \RXWX EH -TXI %'P L8

+RZ 7R ,QVWDOO 9,0

KWWSV ZZZ VLPSOLILHG JXLGH XEXQWX LQVWDO

$IWHU REWDLQLQJ DOO WKH QHFHVVDU\ GHYLFHV
KRZ WR VHW XS \RXU HQYLURQPHQW DV 1XOO %\W
VWHS WXWRULDO ZKLFK ZLOO JHW \RX VHW XS LQ

7KH QH[W VWHS LV WR JLW FORQH DQG EXLOG WK
WKH ODWHVW YHUVLRQ DV WKH VWDQGDUG YHUVI
QHHGV

*LW &ORQH %XLOG 5DGDUH 6RIWZDUH
KWWSV JLWKXE FRP UDGDUHRUJ UDGDUH
FG 'RFXPHQWYV

JLW FORQH KWWSV JLWKXE FRP UDGDUHRUJ UL
VIV LQVWDOO VK

JLQDOO\ ZH ZLOO EH XVLQJ D WH[W HGLWRU WR E
I1DQR WH[W HGLWRUV EXLOW LQ :H ZLOO EH XVLC(
RQH \RX DUH FRPIRUWDEOH ZLWK

,Q RXU QH[W OHVVRQ ZH ZLOO ZULWH RXU ILUVW



3DUW +HOOR :RUOG

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ:

7RGD\ ZH DUH JRLQJ WR VWDUW DW WKH EHJLQQL
WKDW GRHV QRWKLQJ PRUH WKDQ XVH WKH VWUH
OLWHUDO WR WKH VWGRXW DQG WKHQ XVH WKH F
EXIIHU

/HW V VWDUW E\ FUHDWLQJ D ILOH [ BDVP BKHO
LQWR LW

LQFOXGH LRVWUHDP!
LQW PDLQ

AN

VWG FRXW +HOOR :RUOG VWG HQGO
UHWXUQ

/HW V FRPSLOH DQG OLQN

J R [ BDVP BKHOORZRUOG [ BDVP BKHOOR:

/HW V UXQ

[ BDVP BKHOORZRUOG

‘H VHH WKH VLPSOH UHVXOW

+HOOR :RUOG

7KHVH OHVVRQV DUH GHOLEHUDWHO\ LQWHQGHG
QXPEHU RI \RX DUH PRUH DGYDQFHG KRZHYHU , U
EHILQQHU IULHQGO\ DV SRVVLEOH

,Q RXU QH[W OHVVRQ ZH ZLOO GHEXJ WKLV YHU\"
5SDGDUH



3DUW 'HEXJJLQJ +HOOR

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ:

7RGD\ ZH DUH JRLQJ WR GHEXJ RXU ILUVW SURJUI

7R EHJLQ OHW V RSHQ XS RXU ELQDU\ LQ 5DGDUH

UDGDUH [ BDVPB BKHOORZRUOG

/HW V WDNH DGYDQWDJH RI 5DGDUH V DXWR DQD

DDD

7KH QH[W WKLQJ ZH ZDQW WR GR ORJLFDOO\ LV II
PDSV WKH UDZ PDFKLQH FRGH IURP GLVN WR D U>

RRG

1RZ WKDW ZH KDYH D UXQQLQJ LQVWDQFH ZH FDC
ELQDU\

V PDLQ

/HW XV WDNH DQ LQLWLDO H[DPLQDWLRQ E\ GRLQ

Y

7KH RXWSXW IURP 5DGDUH LV HQWLUHO\ WRR OD
\RX IROORZ DORQJ LQ \RXU RZQ HQYLURQPHQW \F
NHHS WKLY FRQYHQWLRQ WKURXJKRXW WKLV FRX

SHPHPEHU WKHUH LV D GLIIHUHQFH EHWZHHQ DQ
ZKHQ LW LV PDSSHG :KHQ LW LV RQ GLVN LW LV I
DW WKDW DW WKH HQG RI WKH OHVVRQ )RU QRZ
\RX VHH LW LV DQ RIIVHW RI WKH PDSSHG FRGH Z

'R \RX QRWLFH WKDW DV \RXU PDSSHG PHPRU\ YD
LV EHFDXVH RI $/65

$GGUHVY 6SDFH /D\RXW 5DQGRPL]DWLRQ $6/5 LV
RSHUDWLQJ V\VWHPV |ILUVW LPSOHPHQWHG LQ
RSHUDWLQJ VI\VWHPV L26 $QGURLG :LQGRZV PL
SURWHFWLRQ



$6/5 LV SULPDULO\ XVHG WR SURWHFW DJDLQVW I
RYHUIORZ DWWDFNHUV IHHG D IXQFWLRQ DV PXF
E\ D PDOLFLRXV SD\ORDG

‘H QRWLFH LQ P\ PDSSHG PHPRU\ WKDE DHVVIHGIGR)
VWULQHOOR RRXOGLOO KDYH D GLITHUHQW RIIVHW
WKH VDPH UHVXOW

/IHW XV JHW EDFN WR D FRQVROH ZLQGRZ E\ GRLQ

/HW V YHULI\ RXU LQLWLDO DQDO\VLV

> [ FD H @! SV # [ FDE
+HOOR :RUOG
> [ FD H @!

‘H FDQ VHH WKDW LW LV LQ IDFW WUXH WKDW DW
[ FDE ZH VHH WKHHNWUWRQRUOG

/HW V DOVR ORRN DW WKH KH[ YLHZ VR ZH FDQ Vt
RQ bW WKH PDFKLQH FRGH OHYHO

S[ # [ FDE

‘H VHH RXU +HOOR :RUOG VWULQJ DQG ZH FDQ
PDSSHG PHPRU\ DGGUHVV RI [ FDE

‘H VHH WKDW RXU PDFKLQH FRGH LQVWUXFWLRQV
ZH FDQ VHH WKH ILUVW FQ G XP@GVALIMKW D W

W LV 9(5< LPSRUWDQW ZH XQGHUVWDQG D IHZ Nt
KH[ GLJLW LV ELWYV ZLGH RU D QLEEOH IRW D KDX
E\WH DQ® WKH RWKHU KDOI RI WKH E\WH 7RJHWK
D YDOLG DVFLL FKDU FRGH

/HW V YLVLW WKH RQOLQH DVFLL WDEOH



KWW S ZZZ DVFLLWDEOH FRP

6HFRQG ZH QHHG WR XQGHUVWDQG ZKDW WKH PIL
XS ZKDWV LQ KH[ :H VHH WKDW LW LV D FDSLWDC
VHH LQ WKH ULJKW KDQG FROXPQ RI WKH LPDJH L

+

2EYLRXVRMH[ IMDQG VR RQ DQG VR IRUWK <RX FDQ
\RXUVHOI QRZ WKDW \RX KDYH D EDVLF XQGHUVW

/HW V QRZ GHILQH D EUHDNSRLQW RQ PDLQ DQG !
ZKHQ ZH FRQWLQXH RQ |URPHPDIRY RE AEOD VSUER]

FD H @! GE | FD H
FD H @!

vV Vv

/HW XV FRQWLQXH DQG YHULI\ RXU K\SRWKHVLV

> [ FD H @! GF
KLW EUHDNSRLQW DW | FD H
> [ FD H @!

1RZ ZH VWHS DJDLQ DQG VLQFH WKHUH DUH QR R
HIHFXWLRQ DQG YHULI\ RXU UHVXOW LQ VWGRXW

> [ FD H @! GF
+HOOR :RUOG

BURFHVV H[LWHG ZLWK VWDWXV [
>[IE FE F@!

/HW V H[LW 5DGDUH

/HW XV UHUXQ 5DGDUH DJDLQ DQG WKLV WLPH Q
XQPDSSHG ELQDU\ WKDW LV RQ GLVN

UDGDUH [ BDVPB BKHOORZRUOG

/HW V DXWR DQDO\]H

DDD

/HW V VHHN WR PDLQ



V PDLQ

7TKHQ YLHZ

Y

I1RWLFH WKDWHMOIRD YRMMKQG WLPH DW WKH XQPDSS
[E <RX QRWLFH WKDW ZKHQ \RX UDQ WKH ELQD
WKLY YDOXH EXW WHKHH /6% ZHUH

, KRSH WKLV OHVVRQ KHOSV \RX WR XQGHUVWDQ!
DQG KRZ WR UHYHUVH LW SURSHUO\

,Q RXU QH[W OHVVRQ ZH ZLOO KDFN WKH YDOXH



3DUW +DFNLQJ +HOOR :

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ:

,Q WKH ODVW OHVVRQ ZH VSHQW D JRRG GHDO RI
RQ LQVLGH RXU ELQDU\ 7KLV ODLG WKH JURXQGZ

/HW V ILUH XS UDGDUH LQ ZULWH PRGH

UDGDUH Z [ BDVPB BKHOORZRUOG

/JHW V DXWR DQDO\]H

DDD

6HHN WR PDLQ

V PDLQ

9LHZ GLVDVVHPEO\

Y

‘H VHH WKH PHPRU\ DGGUHVVHYV DV WKH\ DUH RQ
ELQDU\N DV ZH GLVFXVVHG LQ WKH ODVW OHVVRQ

‘H VHH WK[EW PWYHU\ HDVLO\ ILQG RXU VWULQJ

/HW V JHW EDFN WR WKH WHUPLQDO YLHZ

/HW V YHULI\ WKH VWULQJ

> [ H @' SV # [E
+HOOR :RUOG
> [ H @!

/HW V KDFN WKH VWULQJ

> [ H @' Z+DFNHG :RUOG # [E

/HW V YHULI\ WKH KDFN



> [ H@! SV # [E
+DFNHG :RUOG
> [ H @!

/HW V TXLW UDGDUH

1RZ OHW V UXQ RXU ELQDU\ DJDLQ

[ BDVPB BKHOORZRUOG
+DFNHG :RUOG

‘H VHH WKDW ZH YHU\ HDVLO\ KDFNHG WKH ELQDL
XQGHUVWDQG KRZ DQ DWWDFNHU FUHDWHYVY D ZRLU
DQG EHWWHU UHYHUVH HQJLQHHU

,Q RXU QH[W OHVVRQ ZH ZLOO ZRUN ZLWK VLPSOF}



3DUW %DVLF , 2

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ:

7RGD\ ZH DUH JRLQJ WR ORRN DW D EDVLF , 2 &
YDOLGDWLRQ

%HIRUH , JHW LQWR WKH EULHI OHFWXUH DV , WU
ZK\ , DP QRW XVLQJ WKHRNE[WEREGNVVWKDWJIXRX V
JOREH

TKHFLOVWDQGDUG LQSXW VWUHDP ZKLFK WDNHV L
DV RXU VWGLQ

KDWLQ@RHV LV XVH ZKLWHVSDFH WDE DQG QHZOL
VWUHDP )RU H[DPSOBEBIQ8 XXLWYSXWDE RU SXW D
E\ KLWWLQJ UHWXUQ WKH GDWD WR WKH ULJKW R

7KH SUREOHP LV LIRRGJDHRQGLWRPEPOO SLFN XS WK
VWUHDP LI \RX GR QRW IOXVK WKH LQSXW EXIIHU

,] \RX KDG IRU H[DPSOH

VWG FLQ !N YDO
VWG FLQ !'' YDO

] WKH XVHUDHQ@BMMKMQ OHDYHV D \DSGF 8 LDHMG/ MWK F
KDYH QR LZVYR®K® EH DVWDQ@HEGZIQOMREH D VWL EHE
DUH FKDLQHG

7KH SUREOHP LV ZKDWA\L I- XIBRIVAVQMCHAJ R1 DQ LQWHJ
LV LW WULHV WR UHDG DQ LOQWHJHU DQG LW JRH\
HYHU\WKLQJ HOVH LW LV HIWUDFWLQJ LV XQUHOL

, GLG QRW PHDQ WR EH ORQJ ZLQGHG EXW , UHDC
1(9(5 XVAH.@\ LWVHOI DQG , PHDQ 1(9(5

/HW V WDNH D ORRN DW RXU EDVLF L R SURJUDP "
ZLWK D YHU\ EDVLF & SURJUDP WKDW YDOLGDWt}



LQFOXGH LRVWUHDP!
LQFOXGH VVWUHDP!
LQFOXGH VWULQJ!

LQW PDLQ

A
LQW DJH
ERRO YDOLG IDOVH
FKDU QX0OO 2

ZKLOH YDOLG

AN

VWG FRXW (QWHU $JH

*HW LQSXW DV VWULQJ
VWG VWULQJ OLQH
JHWOLQH VWG FLQ OLQH

, QLW VWULQJVWUHDP
VWG VWULQJVWUHDP LV OLQH

$WWHPSW WR UHDG D YDOLG DJH IURP W
VWULQJVWUHDP DQG

LI D QXPEHU FDQ W EH UHDG RU WKHUH
WKDQ ZKLWH

VSDFH LQ WKH VWULQJ DIWHU WKH QXPE
IDLO WKH UHDG

DQG JHW DQRWKHU VWULQJ IURP WKH XV
VXUH WKH

GXGH LV DW OHDVW D \HDU ROG DQG OH'
HTXDO WR

\HDUV ROG

LI LV IIDJH __ LV II VWG ZV
LV JHW QXOO __ DJH ! __ DJH
VWG FRXW 'XGH EH UHDO VWG Hi
HOVH

YDOLG WUXH

VWG FRXW <RXU DUH DJH \HDUV RO
OHJLW VWG HQGO
UHWXUQ

‘H VWDUW E\ LRSRUMMDPUBDRBWULLQRIIDU QRWKLQJ \



‘H WKHQ SURPSW WKH XVHU WR HQWHU WKHLU DJ
OLDOKYG WDNH DGYDQMWOHEGHFK LV D VWDQGDUG &
WKDW LV XVHG WR UHDG D VWULQJ RU D OLQH 11Ul

‘H WKHQ WDNH DG YDWWDQJHDRIUWRBYVRFLDWHYV D
VWUHDP DOORZLQJ \RX WR UHDG IURP WKH VWUL(
ZLWK RBZQ WKLV VLPSOH H[DPSWHE MHFMU BARMAK D §
VWULQIJVWUHDP DQG FR@EWFMFWW ZLWK RXU

7TKHQ EHIRUH ZH HFKR GDWD WR VWGRXW ZH GR C
LDIJHV WKH W\SH LW ZDV GHLIQAWH G\VWDOWKHKURKDLXKD
VWUHDP DIWHU D JLYHQ LQWHJHU RB IOWH YV HMXWDHL
VLPSO\ LW SURYLGHVY D UHVSRQVH LI WKH LQSXW

J)LQDOO\ LI DOO LV ZHOO ERXWFKRHV RXW D VLPS(

/HW V FRPSLOH DQG OLQN

J R [ BDVP BEDVLFLR [ BDVP BEDVLFLR FS!

/HW V UXQ

[ BDVP BEDVLFLR

'"HSHQGLQJ RQ ZKDW \RX HQWHU LW ZLOO YDOLGD
3/($6( WU\ WKLY H[DPSOH DQG PDQLSXODWH WKH
ZKDW LV JRLQJ RQ KHUH

,Q RXU QH[W OHVVRQ ZH ZLOO GHEXJ WKLV YHU\"
SDGDUH



3DUW '"HEXJJLQJ %DVLF

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ:

7RGD\ ZH DUH JRLQJ WR GHEXJ RXU YHU\ EDVLF L
OHFWXUH

7R EHJLQ OHW V RSHQ XS RXU ELQDU\ LQ 5DGDUH

UDGDUH [ BDVPB BEDVLFLR

/HW V WDNH DGYDQWDJH RI 5DGDUH V DXWR DQD

DDD

7KH QH[W WKLQJ ZH ZDQW WR GR ORJLFDOO\ LV Il
PDSV WKH UDZ PDFKLQH FRGH IURP GLVN WR D U>

RRG

1RZ WKDW ZH KDYH D UXQQLQJ LQVWDQFH ZH FDC
ELQDU\

V PDLQ

/HW XV WDNH DQ LQLWLDO H[DPLQDWLRQ E\ GRLQ

Y

$ FRXSOH WKLQJV WR[ QREVH ERVNH R BW &XWHA R | HIPH
DW EH FD FDOQOWWHEEIIPFK LV JRLQJ WR FDSWXW(

WR ZKLFK ZH LGHQWLI\ D IDLOXUH FRQGLWLRGE BV
UHDDQG ZH VHH WKH UHVXOWYV Rl D SURSHU EBSX
BZKHUH ZKRYXDDUMQG WKHQ ZH VHH D FDOO WR
B[ EH DQG WKHQ WKH FRQWLQXDWLRQ RI WKt
[ EH ZKHUH ZH WMIDUV ROG VHHPV OHJLW

7KH QH[W VWHS LV WR ORRN DW WKH ELQDU\ ZLW
T

99
SSSSS



7KLV LV RXU JRRPHG RXW YLVXDO JUDSK :H FDQ '
IXQFWLRQ WR IXQFWLRQ <RX ZLOO QRWLFH WKHL
DQG \RX FDQ OLWHUDOO\ W\SH WKH IROORZLQJ

S
RO

1RZ ZH DUH LQVLGH WKDW IXQFWLRQ

7TKHQ WR JR EDFN WR PDLQ

TT
V PDLQ
99

7KLV ZLOO WDNH XV WR DQ H[SDQGHG JUDSK WKD
ORRN DURXQG

/HW V VHW D EUMHDNSR LRQAK BWHERH [ EH ZKLFK
ZKHUH ZH VHH WKH VXFFHVV URXWH RI RXU ELQD

>[ EH @! GE [ EH F

>[ EH @! GF

KLW EUHDNSRLQW DW [ EH F

(QWHU $JH

KLW EUHDNSRLQW DW [ EH F

>[ EH @! GF

<RXU DUH \HDUV ROG VHHPV OHJLW
3URFHVV H[LWHG ZLWK VWDWXV [

$V \RX FDQ VHH ZH F\FOHG WKH ORRS DQG HQWHL
DEOH WR JHW RXU VXFFHVV UHWXUQ

,Q RXU QH[W OHVVRQ ZH ZLOO KDFN WKH YDOLGD



3DUW +DFNLQJ %DVLF ,

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ:

7TRGD\ ZH KDFN WKH LQSXW YDOLGDWLRQ IURP RX

/HW V ILUH XS UDGDUH LQ ZULWH PRGH

UDGDUH Z [ BDVPB BEDVLFLR

/HW V DXWR DQDO\]H

DDD

6HHN WR PDLQ

V PDLQ

9LHZ GLVDVVHPEO\

/HW V JHW EDFN WR WKH WHUPLQDO YLHZ

T

/HW V ORRN DW WKH YLVXDO JUESKHEBQEKEHIGH W1
H[SHFWHG FRQGLWLRQV LW ZLOO RQO\DEFEHBW Ix
GHPRQVWUDWHG LQ WKH ODVW OHFWXUH

7TKHE QAHDQEQDQFK LI QAW BYXBPEO\ EHIRUH LW
PDWWHU LQ WKLV FDVH DV ZH NQRZ LI ZH OHDYH
WDFW

‘H QHHG WR GLVDEOH WKLV LQSXW YDOLGDWLHRRU
EUDQFK LI HTXDO

/HW V ORRN DW WKDW FRGH EORFN



‘H VHH WKDW LW LI LW LV WUXH PHDQLQJ YDOLG
EHWZHHQ DQG ZH ZLOO IROORZ WKH WUXH JU

,/] ZH IDLO WKH YDOLGDWLRQ ZH ZLOO EH VHQW W

/[HW V.T WR D WHUPLQDO SURPSW

TT

/HW V VHHN WR WKH VWDWHPHQW ZH ZDQW WR KC

> [ D @'V | F

/HW V QRZ KDFN WKH EUDQFK DV GLVFXVVHG

> [ F@!'ZD E HT [
"ULWWHQ E\WH V E HT | Z[ D
> [ F @!

/HW V TXLW

1RZ ZKHQ ZH UXQ WKH ELQDU\ LW ZLOO VLPSO\ LJ
YDOLGDWLRQ DQG VLPSO\ DUULYH DW WKH GHVLU

NDOL#NDOL a 'RFXPHQWY [ BDVPB BEDVLFLR
[ BDVPB BEDVLFLR

<RXU DUH \HDUV ROG VHHPV OHJLW

NDOL#NDOL a 'RFXPHQWY [ BDVPB BEDVLFLR

(YHQ WKRXJK LV YDOLG LW LV VLPSO\ DQ XQVWL
WKH UHJLVWHUV WKDW WKH SURJUDP H[SHFWHG )
SURJUDP IORZ +HUH ZH ZHUH DEOH WR FKDQJH W
RXU KDFN



7KHVH DUH 9(5< VLPSOH H[DPSOHV KRZHYHU ZKH(
SURJUHVV \RX ZLOO OLWHUDOO\ EH DEOH WR 5HY

,Q RXU QH[W OHVVRQ ZH ZLOO GLVFXVV WKH FKD!



3DUW &KDUDFWHU 3ULPL

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ:

7TRGD\ ZH DUH JRLQJ WR WDON DERXW WIKKDI&D WD
XVHG WR VWRUH D VLQJOH FKDUDFWHU DQG PXVV

/HW V ORRN DW RXU EDVLF H[DPSOH
LQFOXGH LRVWUHDP!
LQW PDLQ
N
FKDU P\BFKDU F

VWG FRXW P\BFKDU VWG HQGO

UHWXUQ

(I WUHPHO\ VLPSOH :H DUH VLPSO\ FUHD\WERDW B
DVVLIQLQJ LW WKH FKDUDFWHU BF

‘H WKHQ SULQW LW WR VWGRXW DQG QRWKLQJ PF

/HW V FRPSLOH DQG OLQN

J R [ BDVP BFKDUBSULPLWLYHBGDWDW\SH
[ BDVP BFKDUBSULPLWLYHBGDWDW\SH FSS

/HW V UXQ

[ BDVP BFKDUBSULPLWLYHBGDWDW\SH

9HU\ VLPSO\ ZH VHH WKH IROORZLQJ

W VXFFHVVIXOOWRHWKRHBGHUPLQDO VWGRXW 9HU\

1H[W ZHHN ZH ZLOO GHEXJ WKLV YHU\ VLPSOH HII



3DUW 'HEXJJLQJ &KDUD
'‘DWDW\SH

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ.

7TRGD\ ZH DUH JRLQJ WR GHEXJ RXU YHU\ VLPSOH

7R EHJLQ OHW V RSHQ XS RXU ELQDU\ LQ 5DGDUH

UDGDUH [ BDVP BFKDUBSULPLWLYHBGDWDW\

/HW V WDNH DGYDQWDJH RI 5DGDUH V DXWR DQD

DDD

7KH QH[W WKLQJ ZH ZDQW WR GR ORJLFDOO\ LV Il
PDSV WKH UDZ PDFKLQH FRGH IURP GLVN WR D U>

RRG

1RZ WKDW ZH KDYH D UXQQLQJ LQVWDQFH ZH FDC
ELQDU\

V PDLQ

/HW XV WDNH DQ LQLWLDO H[DPLQDWLRQ E\ GRLQ

Y

‘H FDQ VHH WKDEMIDMEH DUH PRYLRU DWVRIQWR WKF
UHJLVWHU 5(0(0%(5 \RXU DGGUHVYV ZLOO EH GLII

/HW V VHW D EUHDNESSRHW®OWHULI\ WKH FRQWHQ\

>[ EIlH @! GE [ EIlI HF

>[ EIlH @! GF

KLW EUHDNSRLQW DW [ EIl HF
>[ EIl HF@! GU Z

[
>[ EIl HF@! GV
>[ EIl HF@! GU Z
[
>[ EIl HF@!



7KLV LV YHU\ VLPSOH EXW OHW V EUHDN LW GRZC(C
H ORRNHG LQVLGH WKH UHJLVWHU Z DQG VDZ W

‘H WKHQ VWHSSHG RQFH DQG ORRNHG DJDLQ WR
LQWR Z DV QRZ ZH VHH LW GRHV LQ IDFW FRQWD

,] ZH GF DJDLQ ZH VHH LW HFKRHG WR WKH VWGR

> [ EIl HF@! GF

BURFHVV H[LWHG ZLWK VWDWXV |
> [ F@!

,Q RXU QH[W OHVVRQ ZH ZLOO KDFN WKH FKDU Wt



3DUW +DFNLQJ &KDUDF\
'‘DWDW\SH

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ.

7TRGD\ ZH KDFN WKH FKDU IURP WKH ODVW OHVVR:

/HW V ILUH XS UDGDUH LQ ZULWH PRGH

UDGDUH Z [ BDVP BFKDUBSULPLWLYHBGDWLEL

/HW V DXWR DQDO\]H

DDD

6HHN WR PDLQ

V PDLQ

9LHZ GLVDVVHPEO\

Y

/HW V JHW EDFN WR WKH WHUPLQDO YLHZ

T

$00 ZH KDYH WR GR LV FULWHIFDWGH?SEBKFIWRD QH:
FKRRVLQJ

> [ H @!'zD PRY] Z [ # | HE
:ULWWHQ E\WH V PRY] Z | ZIF F
> | H @!

/HW V TXLW DQG UXQ WKH QHZ ELQDU\ I[URP WKH

> [ H@!'!'T
NDOL#NDOL a 'RFXPHQWY [ BDVP BFKDUBSULPI
[ BDVP BFKDUBSULPLWLYHBGDWDW\SH



$V \RX FDQ VHH ZH VXFFHVVIXOO\ DQG SHUPDQHGQ
WULYLDO EXW ZKHQ \RX WDNH WKH ODVW VHULHV
VXFFHVVLYH OHVVRQ \RX EXLOG D UHDO VNLOO V

,Q RXU QH[W OHVVRQ ZH ZLOO ZRUN ZLWK WKH EF



3DUW %YRROHDQ 3ULPLW

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ:

7RGD\ ZH DUH JRLQJ WR VERRN BEGMOW V8 KHWEK DW \
RUWR UHSUHWIQWH BDRG BQ\WHEXBJ

7KLV NLQG RI IODJ LV XVHG H[WHQVLYHO\ LQ SUR
DOQRWKHU YHU\ EDVLF SURJUDP WR XQGHUVWDQG

LQFOXGH LRVWUHDP!
LQW PDLQ
N
ERRO P\BERRO WUXH

VWG FRXW P\BERRO VWG HQGO

UHWXUQ

‘H VHH WKDW ZH DER REIDDMM\QIQLQJ LW D BWUX!
DQG SULQWLQJ LW

/HW V FRPSLOH DQG OLQN

J R [ BDVP BERROHDQBSULPLWLYHBGDWDW\¢
[ BDVP BERROHDQBSULPLWLYHBGDWDW\SH FS¢

/HW V UXQ

[ BDVP BERROHDQBSULPLWLYHBGDWDW\SH

‘H VLPSO\ VHH WKH IROORZLQJ

W VXFFHVVIXOW\RHFKRHEHUPLQDO VWGRXW 9HU\

1H[W ZHHN ZH ZLOO GHEXJ WKLV YHU\ VLPSOH HII



3DUW 'HEXJJIJLQJ % RROH
'‘DWDW\SH

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ.

7TRGD\ ZH DUH JRLQJ WR GHEXJ RXU YHU\ VLPSOH

7R EHJLQ OHW V RSHQ XS RXU ELQDU\ LQ 5DGDUH

UDGDUH [ BDVP BERROHDQBSULPLWLYHBGDYV

/HW V WDNH DGYDQWDJH RI 5DGDUH V DXWR DQD

DDD

7KH QH[W WKLQJ ZH ZDQW WR GR ORJLFDOO\ LV Il
PDSV WKH UDZ PDFKLQH FRGH IURP GLVN WR D U>

RRG

1RZ WKDW ZH KDYH D UXQQLQJ LQVWDQFH ZH FDC
ELQDU\

V PDLQ

/HW XV WDNH DQ LQLWLDO H[DPLQDWLRQ E\ GRLQ

Y

‘H VHH LQ EFPRY] Z [ BRU PRYDAUWRZEKLFK LV
WUXH 5(0(0%(5 \RXU DGGUHVV ZLOO EH GLIIHUHQ

/HW V VHW D EUHDNSRHARMQBOWHULI\ WKH FRQWHQ

Vv Vv

[ E @' GE | EF
[ E @! GF

KLW EUHDNSRLQW DW [ EF



> [ EF@! GV
> [ EF@! GU Z
[

> [ EF@!

9HU\ VLPSO\ ZH EURNH ULJHKWZBHI RURH BM KEO DREBES M

ZH VWHSSHG DQG VDZ WKDMD VW2 HADRWMHU | /KW VW
WKDW RXU SURJUDP VX BRHV AV B/EN VEMW LY WHU ZK

ZKDW RXU VRXUFH FRGH FUHDWHG

| ZH GF DJDLQ ZH VHH LW HFKRHG WR WKH VWGR
> [ EF@! GF

BURFHVYV H[LWHG ZLWK VWDWXYV [

>[IDFI F@!

,Q RXU QH[W OHVVRQ ZH ZLOO KDFN WKH ERROHD



3DUW +DFNLQJ %RROHD
'‘DWDW\SH

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ.

7TRGD\ ZH KDFN WKH ERROHDQ IURP WKH ODVW OH

/HW V ILUH XS UDGDUH LQ ZULWH PRGH

UDGDUH Z [ BDVP BERROHDQBSULPLWLYHBC

/HW V DXWR DQDO\]H

DDD

6HHN WR PDLQ

V PDLQ

9LHZ GLVDVVHPEO\

Y

/HW V JHW EDFN WR WKH WHUPLQDO YLHZ

T

$00 ZH KDYH WR GR LV ZULWHEDB\DVH®> EG Y MR\

> [ E @! ZzD PRY] Z [ # | EF
"ULWWHQ E\WH V PRY] Z | Z[
> [ E @!

/HW V TXLW DQG UXQ WKH QHZ ELQDU\ IURP WKH

> [ E@'T
NDOL#NDOL a 'RFXPHQWV [ BDVP BERROHDQBS
SH [ BDVP BERROHDQBSULPLWLYHBGDWDW\S



$V \RX FDQ VHH ZH VXFFHVVIXOO\ DQG SHUPDQHGQ
RULJL@D®BLYV QRDVH BRU B

,Q RXU QH[W OHVVRQ ZH ZLOO ZRUN ZLWK WKH LC



3DUW JORDW 3ULPLWLY|

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ:

7TRGD\ ZH DUH JRLQJ WR WO RG DMEIR VS W WK RW VW
YDOXHV

LQFOXGH LRVWUHDP!
LQW PDLQ
N

IORDW P\BIORDW

VWG FRXW P\BIORDW VWG HQGO

UHWXUQ

9HU\ VLPSO\ ZH FUHDWH D IORDW DQG DVVLJQ D\

/HW V FRPSLOH DQG OLQN

J R [ BIORDWBSULPLWLYHBGDWDW\SH
[ BIORDWBSULPLWLYHBGDWDW\SH FSS

/HW V UXQ

[ BIORDWBSULPLWLYHBGDWDW\SH

‘H VLPSO\ VHH WKH IROORZLQJ

W VXFFHVVIXOO\WHFRMRHGWHUPLQDO VWGRXW 9H

1H[W ZHHN ZH ZLOO GHEXJ WKLV YHU\ VLPSOH HII



3DUW 'HEXJJLQJ )ORDW
'‘DWDW\SH

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ.

7TRGD\ ZH DUH JRLQJ WR GHEXJ RXU YHU\ VLPSOH

7R EHJLQ OHW V RSHQ XS RXU ELQDU\ LQ 5DGDUH

UDGDUH [ BDVP BIORDWBSULPLWLYHBGDWDYV

/HW V WDNH DGYDQWDJH RI 5DGDUH V DXWR DQD

DDD

7KH QH[W WKLQJ ZH ZDQW WR GR ORJLFDOO\ LV Il
PDSV WKH UDZ PDFKLQH FRGH IURP GLVN WR D U>

RRG

1RZ WKDW ZH KDYH D UXQQLQJ LQVWDQFH ZH FDC
ELQDU\

V PDLQ

/HW XV WDNH DQ LQLWLDO H[DPLQDWLRQ E\ GRLQ

Y

KHQ GHDOLQJ ZLWK IORDWLQJ SRLQW QXPEHUV L
ZH ZDQW WR ORFDMRNY.DRAMUHKPMKHRQ RFFXUV ZKHU
RXY UHJLVWHU DQG PRYH LW VOQWHRI IWHRKAHH IO RrIHW HC
PDJLF KDSSHQV

/HW XV GHILQH D EUHDN SIFRPIRQMVD WW UKW VEIHROR Z5 \\0OK
$6/5 \RXU DGGUHVVHV ZLOO EH GLIITHUHQW WKDQ

@! GE | FF

@! GF

@! KLW EUHDNSRLQW DW [ FF
@! GV

@! GU Z

V V. V V V
M M T T T
M T m m m

-nU

F @!



2. VR ZH VHH WKLV VWUDQJH YDOXH ZKLFK LO\WZROL
LV ORJLFDO VKLIW OHIW LV PRYLQJ WKH PRWIDRC
PRYNQVWUXFWPRYY LAXKQ FKR YIHLQIVFD QG WKARYWKE
PRYH OVOLQWRNKHUHIRUH SXWWLQJ DW WK
ORFDWLRQV DQG WKH D DW WKH ORZHU RUGHU

PRY]Z [ D
PRYN Z | oVvo
IPRY V Z

‘H PRYH RXUHJLVWHWR QWR-$9( WR FKDQJH WKHVF
OHWWLQJ VWRWHWUZIWR LW ZLOO EH VLJQLILFDQV
OHVVRQ

/HWV FRQWLQXH WR VKRZ RXU YDOXH
> [ FF@!GF

BURFHVV H[LWHG ZLWK VWDWXV [
> [ IE FO!

,Q RXU QH[W OHVVRQ ZH ZLOO KDFN WKLV YDOXH



3DUW +DFNLQJ )ORDW 3

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ:

7TRGD\ ZH KDFN WKH IORDW IURP WKH ODVW OHVYV
JLUVW XSGDWH RXU UDGDUH VRXUFH FRGH
FG UDGDUH

JLW SXOO
VIV XVHU VK

, \RX GLG QRW IROORZ WKH LQVWUXFWLRQV HDU
IRU WKLV WR ZRUN DV WKH\ UDUHO\ XSGDWH UHO

KWWSV JLWKXE FRP UDGDUHRUJ UDGDUH

., \RX GR QRW KDYH WKH UHSR FORQH LW DQG IR

/HW V ILUH XS UDGDUH LQ ZULWH PRGH

UDGDUH Z [ BDVP BIORDWBSULPLWLYHBGDW

/HW V DXWR DQDO\]H

DDD

6HHN WR PDLQ

V PDLQ

9LHZ GLVDVVHPEO\

/HW V JHW EDFN WR WKH WHUPLQDO YLHZ

‘H QHHG WR KDFN WZR LQVWUXFWLRQV KHUH /HW
LQVWUXFWLRQV

PRY] Z [ D
PRYN Z | ovo



5HPHPEHU IURP ODVW ZHHN WKDW XOWLPDWHOA \&
OWRYHV WKH ELWHYV LQ UHYHUVH E\WH RUGHU

&XUUHQWO\ WKLV ZLOO SR GKFKIDY HORTHQ RIQ WK
LV FULWLFDO WKDW \RX XQGHUVWDQG WK PWQWL\
ZKLFK LQ RXU PRGHISRQHRWF K LVWRKHKLFK WKH\
VHSDUDWHDBKEFKO WLHY WKHP WRJHWKHU

7KHUHIRUH WRHIHRXOG QHHG WR ZULWH DVVHPEC
LQVWUXFWLRQV

[ E @' ZD PRY] Z | # [ EF
[ E @' ZD PRYN Zz | ovo # [ F

— VvV V

1RZ UXQ WKH ELQDU\

NDOL#NDOL a 'RFXPHQWY [ BIORDWBSULPLWLY!
[ BIORDWBSULPLWLYHBGDWDW\SH

, ZDQW \RX WR WDNH D FORVH ORRN DW VRPH HI[D
WKDW \RX FDQ XQGHUVWDQG KRZ GLIIHUHQW YDO
PLQG WKHVH UHVXOWY DUH LQ DQ DFWLYH GHEXJ
GLITHUHQW VR \RXU $6/5 ZLOO KDYH GLIIHUHQW Y



>[ HF F@!GU Z [ D

[ D !] D
>[ HF F @! GF
KLW EUHDNSRLQW DW [ HF F
>[ HF F @! GF

BURFHVV H[LWHG ZLWK VWDWXYV

> HF @!'GU Z [

[ D I'[

> HF @!GF

KLW EUHDNSRLQW DW [ H F
> HF @' GF

BURFHVYV H[LWHG ZLWK VWDWXV

> [ FF@!GUZ [ D

[ D I D

> [ FF@!GF

KLW EUHDNSRLQW DW | FF
> [ FF@!GF

BURFHVV H[LWHG ZLWK VWDWXYV

> [ D F@!GU Z [ D

[ D ! D

> [ D F @! GF

KLW EUHDNSRLQW DW | D F
> [ D F @! GF

SBURFHVV H[LWHG ZLWK VWDWXYV

> [ F@'GU Z [

[ D I'[

> [ F @! GF

KLW EUHDNSRLQW DW [ F
> [ F @' GF

BURFHVV H[LWHG ZLWK VWDWXYV

> [ DEF @! GU Z [ D

[ D I D

> [ DE F @! GF

KLW EUHDNSRLQW DW | DE F
> [ DE F @! GF

BURFHVV H[LWHG ZLWK VWDWXV



> F@'GU Z [ 1 1

[ D [ I 1
> [ F @! GF
KLW EUHDNSRLQW DW [ F
> [ F @! GF

SBURFHVV H[LWHG ZLWK VWDWXV [

> [ GF@! GU Z [ Il H

[ D !'[ Il H

> [ G F @! GF

KLW EUHDNSRLQW DW [ G F
> [ G F @! GF

BURFHVV H[LWHG ZLWK VWDWXV [

> EE F@!GUZ [ Il H
[ D !'[ IIlH
>[ EE F @' GF
KLW EUHDNSRLQW DW [ E E F
>[ EE F @! GF

SURFHVV H[LWHG ZLWK VWDWXV |

> [ F@'GU Z [ II1IH

[ D !'[ [IIlIH

> [ F @! GF

KLW EUHDNSRLQW DW | F
> [ F@'GF

B3URFHVV H[LWHG ZLWK VWDWXV |

<RX FDQ VWDUW WR VHH SDWWHUQV KHUH 7$.( 74
7+(6( 287 VR \RX KDYH D EHWWHU XQGHUVWDQG R
LOQWR WKH V UHJLVWHU

1H[W OHVVRQ ZH ZLOO GLVFXVV GRXEOHYV



3DUW 'RXEOH 3ULPLWLY

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wil
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ:

7TRGD\ ZH DUH JRLQJ WR WIRXNE@IBARXW\ SHK MW KD W V
IORDWLQJ SRLQW YDOXHV

LQFOXGH LRVWUHDP!
LQW PDLQ
N

GRXEOH P\BGRXEOH

VWG FRXW P\BGRXEOH VWG HQGO

UHWXUQ

9HU\ VLPSO\ ZH FUHDWH D IORDW DQG DVVLJQ D\

/HW V FRPSLOH DQG OLQN

J R [ BGRXEOHBSULPLWLYHBGDWDW\SH
[ BGRXEOHBSULPLWLYHBGDWDW\SH FSS

/HW V UXQ

[ BGRXEOHBSULPLWLYHBGDWDW\SH

‘H VLPSO\ VHH WKH IROORZLQJ

W VXFFHVVIXOO\WHFRMRHGWHUPLQDO VWGRXW 9H

1H[W ZHHN ZH ZLOO GHEXJ WKLV YHU\ VLPSOH HII



3DUW 'HEXJJIJLQJ 'RXEOF
'‘DWDW\SH

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ.

7TRGD\ ZH DUH JRLQJ WR GHEXJ RXU YHU\ VLPSOH

7R EHJLQ OHW V RSHQ XS RXU ELQDU\ LQ 5DGDUH

UDGDUH [ BDVP BGRXEOHBSULPLWLYHBGDWI

/HW V WDNH DGYDQWDJH RI 5DGDUH V DXWR DQD

DDD

7KH QH[W WKLQJ ZH ZDQW WR GR ORJLFDOO\ LV Il
PDSV WKH UDZ PDFKLQH FRGH IURP GLVN WR D U>

RRG

1RZ WKDW ZH KDYH D UXQQLQJ LQVWDQFH ZH FDC
ELQDU\

V PDLQ

/HW XV WDNH DQ LQLWLDO H[DPLQDWLRQ E\ GRLQ

Y

KHQ GHDOLQJ ZLWK GRXEOH IORDWLQJ SRLQW Q:
XQGHUVWDQG WKDW ZH ZDQMRW  VOARUFPORMH. R R HRIA
WDNH D YDOXHA UWHRR\WRXHU DQG PRYH LW GQWRI WK
+HUH LV ZKHUH DOO WKH PDJLF KDSSHQV 7KLV L
WKDW GHDO ZLWK

/HW XV GHILQH D EUHDN SIRPIROMVD WW UKW VEIHROQR Z5 Y\OK
$6/5 \RXU DGGUHVVHV ZLOO EH GLIIHUHQW WKDQ

>[ EIl E@!GE [ EI F
>[ EI E @! GF
KLW EUHDNSRLQW DW [ EI F

>[ EI F@!'GUZ
[



‘H PRYH RXUHIJLVWEH VR Q@QWR+$9( WR FKDQJH VBKHAK/IL
LV GLITHUHQW IURP RXU IORDW :H ZLOO H[SORUH

/IHWV FRQWLQXH WR VKRZ RXU YDOXH

>[ EI F @! GF

3URFHVV H[LWHG ZLWK VWDWXV [
>[ID GD IF@!

,Q RXU QH[W OHVVRQ ZH ZLOO KDFN WKLV YDOXH



3DUW +DFNLQJ 'RXEOH !
'‘DWDW\SH

JRU D FRPSOHWH WDEOH RI FRQWHQWYV RI DOO Wi
\RX D EULHI RI HDFK OHVVRQ LQ DGGLWLRQ WR W
KWWSV JLWKXE FRP P\WWHFKQRWDOHQW KDFNLQ.

7TRGD\ ZH KDFN WKH GRXEOH IURP WKH ODVW OHYV

/HW V ILUH XS UDGDUH LQ ZULWH PRGH

UDGDUH Z [ BDVP BGRXEOHBSULPLWLYHBGD

/HW V DXWR DQDO\]H

DDD

6HHN WR PDLQ

V PDLQ

9LHZ GLVDVVHPEO\

Y

/HW V JHW EDFN WR WKH WHUPLQDO YLHZ

T

$00 ZH KDYH WR GR QRZ LV ZULWH WKH QHZ YDO:
IPRY LQVWUXFWLRQ LV DQG TXLW

ZD PRY [ | # [ EF
T

7TKHQ ZH UXQ RXU QHZ ELQDU\

NDOL#NDOL a 'RFXPHQWY | BGRXEOHBSULPLWL
[ BDVP BGRXEOHBSULPLWLYHBGDWDW\SH

, KRSH \RX HQMR\HG WKLV VHULHY DQG KDYH D JF



3LFR +DFNLQJ &R XUVH

/HW V GLYH LQ ULJKWDZD\



3DUW 7KH K\ 7KH +RZ

W LV DQG KHUH ZH DUH RQFH DJDLQ FRYHULC
7KLV FRXUVH ZLOO IRFXV RQ WKH & SURJUDPPLQ:
UHYHUVH WKH FRPSLOHG $50 HOI ELQDU\ XWLO|
5DVSEHUU\ 3L 3LFR PLFURFRQWUROOHU

:KDW DUH PLFURFRQWUROOHUV" :H FDQ ILQG WKH
PHGLFDO GHYLFHVY PRELOH UDGLR WUDQVFHLYHL
DSSOLDQFHVY DPRQJ RWKHU GHYLFHV 7KH\ DUH \
FROQWURO VPDOO IHDWXUHV RI D ODUJHU FRPSRQ
RSHUDWLQJ VA\VWHP

‘H ZLOO EH ZULWLQJ YHU\ EDVLF & SURJUDPV DQ(
$50 $VVHPEO\

, DP JRLQJ WR DVVXPH \RX DUH ZRUNLQJ ZLWK DC
<RX ZLOO ILUVW QHHG D 5DVSEHUU\ 3L 3LFR
<RX ZLOO QHHG WKH 5DGDUH UHSR

JLW FORQH KWWSV JLWKXE FRP UDGDUHRUJ UL

FG UDGDUH
FG UDGDUH V\V LQVWDOO VK

<RX 1((' WR EXLOG IURP VRXUFH 7KH YHUVLRQV V
.DOL /LQX[ DUH ROGHU DQG GR QRW KDYH WKH IH
UHYHUVLQJ

<RX ZLOO QHHG 9,0

VXGR DSW LQVWDOO YLP

<RX ZLOO QHHG WR XSGDWH YLPUF ILOH

YLP a YLPUF

TKHQ

VHW QXPEHU
VHW WDEVWRS
VHW VKLIWZLGWK
VHW H[SDQGWDE
VIQWD[ RQ

VHW V\QWDJ[ F

<RX ZLOO QHHG WKH 5DVSEHUU\ 3L 3LFR UHSR



PNGLU SLFR

FG SLFR

JLW FORQH E PDVWHU KWWSV JLWKXE FRP UD)
VGN JLW

FG SLFR VGN

JLW VXEPRGXOH XSGDWH LQLW

FG

JLW FORQH E PDVWHU KWWSV JLWKXE FRP UD)
H[DPSOHV JLW

VXGR DSW XSGDWH

VXGR DSW LQVWDOO FPDNH JFF DUP QRQH HDEL
QRQH HDEL EXLOG HVVHQWLDO

/HW V EXLOG WKH EOLQN SURJUDP

FG SLFR H[DPSOHYV

PNGLU EXLOG

FG EXLOG

H[SRUW 3,&2B6'.B3%$7+ SLFR VGN
FPDNH

FG EOLQN

PDNH

&RS\ VEKHQNDXOH WR \RXU 3LFR
&RQJUDWYV \RX JRW D EOLQNLQJ & SURJUDP

,Q RXU QH[W OHVVRQ ZH ZLOO FUHDWH D VLPSOH



3DUW +HOOR :RUOG

7TRGD\ ZH DUH JRLQJ WR FRYHU WKH EDVLF VHWX¢
5DVSEHUU\ 3L 3LFR

,QVLGH BLRRROGHU OHWYV BFIHRBKHO ORBZBHO ® O
WKH FR VIBQ®&LFR H[DRROBHUYV

PNGLU [ BSLFRBKHOORBZRUOG
FG [ BSLFRBKHOORBZRUOG

/HW V FUHDWH BKHOYQRBZRWHG F

YLP [ BKHOORBZRUOG F

/IHW V DGG WKH IROORZLQJ

LOFOXGH VWGLR K!
LQFOXGH SLFR VWGOLE K

LQW PDLQ
N
VWGLRBLQLWBDOO
ZKLOH

N

SULQWI +HOOR ZRUOG ?Q

VOHHSBPYV

UHWXUQ

‘H ILUVW KDQGOH WKH ORJLF WR LQLW DOO VWDC

VWGLRBLQLWBDOO

JLQDOO\ ZHHOULARWRWMHWG VHFRQG WR WKH VWDQ!
ORRS



ZKLOH
N

SULQWI +HOOR ZRUOG ?Q

VOHHSBPV

‘H WKHQ XSRQUMXERWRVLQGLFDWH VKB EBK\QWF WV RRX
,W LV QRW WHFKQLFDOO\ UHTXLUHG EXW JRRG SL

UHWXUQ

"RUNLQJFAPDMWKALIQLILFDQWO\ KHOSV LQ WKH EXLO
ILUVW QHHG &O0B NPH/NL M VIDV OWA[ W

FPDNHBPLQLPXPBUHTXLUHG 9(56,21
LQFOXGH SLFRBVGNBLPSRUW FPDNH
SURMHFW WHVWBSURMHFW & &;; $60
VHW &0%$.(B&B67%$1'$5"
VHW &0%$.(B&;;B67$1'$5"
SLFRBVGNBLQLW
DGGBH[HFXWDEOH [ BKHOORBZRUOG
[ BKHOORBZRUOG F
SLFRBHQDEOHBVWGLRBXVE [ BKHOORBZRUOG

SLFRBDGGBH[WUDBRXWSXWYV [ BKHOORBZRUOG

WDUJHWBOLQNBOLEUDULHY [ BKHOORBZRUOG ¢

1H[W ZH QHHG WRHR. FRBYGWEBLPSRUWH PORP WKH H]I
WKSHFR IGOW WDOOD W LBRCH WERRBERBOIG FW IROGHU

FS SLFR VGN H[WHUQDO SLFRBVGNBLPSRUW FI

J)LQDOO\ ZH DUH UHDG\ WR EXLOG

PNGLU EXLOG

FG EXLOG

H[SRUW 3,&2B6'.B3$7+ SLFR VGN
FPDNH

PDNH



7KLV ZLOO SURGXFH D QXPEHU RI ILOHV DQG WKH
HOQLOH ZKHQ LW FRPHV WR GHEXJJLQJ DQG KDFN
SRVVLEO\ LQFOXGLQJ GHEXJXLQUAH PAKWER Q \D QUK N
DQG GDWD LQ D 8) IRUP WKDW \RX FDQ GUDJ DQC
LW LV PRXQWHG DV D 86% GULYH

, WRRN WKH WLPH WR ZLUH XS D UHVHW EXWWRQ
XQSOXJJILQJ LQ WKH 86% DQG SUHVVLQJ WKH %22
VR KHUH LV WKH VFKHPDWLF RI VXFK

7R IODVK SUHVV WKH HIWHUQDO EXWWRQ DQG ZK
RQ WKH ERDUG WKHQ UHOHDVH WKH %2276(/ DQC

7KHQ VLPSO\ PRSLOMKMWR WKH GULYH

FS [ BKHOORBZRUOG XI 9ROXPHV 53, 53

7TKHQ ZH QHHG WR ORFDWH WKH 86% GULYH VR \R

OV GHY WWw\

3UHVV WDE WR ILQG WKH GULYH DQBUWWRQFRQ @M

VFUHHQ GHY WW\ XVEPRGHP

+RRUD\ <RX VKRXOG VHH +HOOR ZRUOG WR WKk

,Q RXU QH[W OHVVRQ ZHWELQDE®BBXHW K H



3DUW 'HEXJJLQJ +HOOR

7TRGD\ ZH ZLOO GLYH LQWR GHEXJJLQJ RXU YHU\ \

/HW V UHYLHZ RXU FRGH

LOFOXGH VWGLR K!
LQFOXGH SLFR VWGOLE K

LQW PDLQ
N
VWGLRBLQLWBDOO
ZKLOH

N

SULQWI +HOOR ZRUOG ?Q

VOHHSBPV

UHWXUQ

30HDVH PDNH VXUH \RX EXLOG 5DGDUH IURP VRX
FRPSOHWH WKH IROORZLQJ

JLW SXOO
UDGDUH V\V LQVWDOO VK

<RX FDQ FKHFN WKDW WKH YHUVLRQ LV XS WR GD

UDGDUH Y

,Q P\ FDVH DV LW ZLOO EH GLIIHUHQW IRU \RX

UDGDUH JLW # GDUZLQ [ JLW
FRPPLW GGDE H EHG E HI1 DEI I G EX
BB

1RZ EDFN WR RXU SURMHFW UHSR /HW V ILUH XS

UDGDUH Z DUP E [ BKHOORBZRUOG HOI

/JHW V DXWR DQDO\]H



DDDD

/HW V VHHN WR PDLQ

V PDLQ

/HW V JR LQWR YLV XDIODRFGGYERINAWRELWWR JHW WR [
YLHZ

/HW V EUHDN WKLV YHU\ VLPSOH SURJUDP GRZQ

SXVK ~U O0OU’

‘H DUH VLPSO\ VHWWLQJ XS RXU IXQFWLRQ DUJXF
UDQGWLQN UHJLVWHU WR WKH VWDFN

'H WKHQ EO EUDQFK P RYGLRBXQEMBRQXKLFK LC
LQSXW DQG RXWSXW

EO V\P VWGLRBLQLWBDOO

‘H WKHQ ORDG WKH YDOXH DW W R MW R RWRDHN V R/GI U
ZKHUH WKBOR ZRMMWLQJ OLYHYV

oGU U > @

7R SURYH WKLV ZH FDQ GR WKH IROORZLQJ E\ SUI
PRGH DQG WKHQ W\SLQJ WKH IROORZLQJ

I SV] # > | @
+HOOR ZRUOG
I SV] # [ Fl

+HOOR ZRUOG

$V \RX FDQ FOHDUO\ VHH WKH YDBXM MXWH GHD K+
B[ FI

‘H WKHQ PRYH DQG VHW WKHRDUWK M KB Q WK QW

PRYV U U



‘H WKHQ EUDQFK ORQJ WR WKH SXWV ZUDSSHU 7
BIXQFWLRQ LQ RXU FRGH WR WKLV ZUDSSHU IXQF

EO V\P BBZUDSBSXWYV

‘H WKPIRYV B GHFLPDO [ID KH[ ZKLFK LV
LQWR BU

PRYV U [1D

‘H WKHQ ORJLFDOO\ VKLIW OHIW DQG VHW WKH
YDOXH E\\ DQG WKHQ DJDLQ E\ ZKLFK WDNHYV
RXU PLOOLVHFRQG GHOD\ DQG SODFHNV WKDW

ovov u U

,/ \RX DUH QRW IDPLOLDU ZLWK $50 $VVHPEO\ L
JUHDW WDEOH SURYLGHG E\ .HLO

KWWSV GHYHORSHU DUP FRP GRFXPHQWDWLRQ (
VXPPDU\ $50 LQVWUXFWLRQ VXPPDU\"ODQJ HQ

‘H WKHQ EUD QF K VaR{HIS BRYRW UR Q

EO V\P VOHHSBPV

‘H WKHQ EUDQFK XQFRQEGLWAKRLGKXOL E CRRANUWKRLOH (

E I

<RX FDQ DOVR VHH WKH JUDSSKIDLZLE\ \8 K H \PXLLOI



7KLV LV D JUHDW ZD\ WR WUDFH WKURXJK PRUH F
WKLV DV \RX FDQ XVH WKLV JRLQJ IRUZDUG DV \R

,Q RXU QH[W OHVVRQ ZH ZLOO KDFN RXU VLPS@®&H
DQG UH IODVK WR WKH 3LFR



3DUW +DFNLQJ +HOOR :F

,Q WKH ODVW OHVVRQ ZH UHYLHZHG KRZ WR SUR¢
5DGDUHRGD\ ZH DUH JRLQJ W RHKED RN WAKIDOQVG VRNRIW
XI''/RUPDW DQG IODVK WR RXU 3LFR DQG VHH WKt

/HW V UHYLHZ RXU YHU\ VLPSOH SURJUDP RQFH P

LQFOXGH VWGLR K!
LQFOXGH SLFR VWGOLE K

LQW PDLQ

N
VWGLRBLQLWBDOO
ZKLOH

N

SULQWI +HOOR ZRUOG ?Q

VOHHSBPYV

UHWXUQ

/HW V ORDG XS RXU ELQDU\

UDGDUH Z DUP E [ BKHOORBZRUOG HOI

/HW V DXWR DQDO\]H

DDDD

/HW V VHHN WR PDLQ

V PDLQ

/HW V XVH 9LVXDO PRGH DQG SUHVV S WZLFH WR

/HW V UHYLHZ WKH VLPSOH $50 $VVHPEO\



, ZRXOG KDFN WKLV ELQDU\N LQ WZR ZD\V $V ZH G
WKH FRQWHQWY LQVLGH WKH PHRRO\GORFDWVKIHRQLC
VWULQJ /HW V SUHVV WKH FRORQ DQG SUHVV H

I SV] # > | @
+HOOR ZRUOG

/HW V UHYLHZ RXU VWULQJV , ZDQW \RX WR SD\ L
ZLOO VHH WZR DGGUHVVHV 7KH RQH RQ WKH OHI
GLUHFWO\ WR WKH ULJKW LV WKH YLUWXDO DGGU
DGGUHVV 7R EHWWHU XQGHUVWDQG OHW V GR W

I Lla _ OHVV

$V \RX FDQ VHH RXU VWULQJ LV DW WKH WRS



>6WULQJIV@

QWK SDGGU YDGGU OHQ VL]H VHFWLRQ W

[ FI[ Fl URGDWD DVFLL +HOO
ZRUOG

[ | G URGDWD DVFLL 1R
VSLQORFNV DUH DYDLODEOH

[ | G URGDWD DVFLL
+DUGZDUH DODUP G DOUHDG\ FODLPHG

[ | G URGDWD DVFLL 2?Q
3$1,& ?Q

[ G F [ G F URGDWD DVFLL +DU
DVVHUW

[ G G URGDWD DVFLL
5HOHDVH

[ | G URGDWD DVFLL

[ | G URGDWD DVFLL SLFR

[ | G URGDWD DVFLL
[ BKHOORBZRUOG

[ | G URGDWD DVFLL O0DU

[ GE [ GE URGDWD DVFLL X%K

[ GEF | GEF URGDWD DVFLL 8¢
VWGLQ

[ GF | GF URGDWD DVFLL 8$57
VWGRXW

[ GG | GG URGDWD DVFLL 8$5
VWGLQ VWGRXW

[ GIF [ GIF URGDWD DVFLL 86%
VWGLQ VWGRXW

[ HF [ H F URGDWD DVFLL
5DVSEHUU\ 3L

[ HF [ H F URGDWD DVFLL 3LFF

[ H [ H URGDWD DVFLL

[ H H URGDWD DVFLL %RDL
&'&

[ HFE | HF URGDWD DVFLL
8QKDQGOHG ,54 [ [?Q

[ HG [ HG URGDWD DVFLL

. VRFKURQRXV ZOD[3DFNHWG6L]H G WRR ODUJH
[ I | URGDWD DVFLL HS G
V ZDV DOUHDG)\ DYDLODEOH
[ I | URGDWD DVFLL &DQ W
FRQWLQXH [IHU RQ LQDFWLYH HS G V
[ I F o[ | F URGDWD DVFLL
7UDQVIHUUHG PRUH GDWD WKDQ H[SHFWHG
[ [ GDWD DVFLL



9?2QC?HK

[ E | E GDWD DVFLL &)?HK
[ D [ D GDWD DVFLL &)?H\
[ D [ D GDWD DVFLL &)?HK
[ G [ G GDWD DVFLL ?WKS$T
[ G [ G GDWD DVFLL *S)?2W
[ [ GDWD XWI OH ?D ?E
?2E
[ [ GDWD XWI OH ?E ?W
2W
[ D D GDWD XWI OH ?W 2Q
?Q
[ E E GDWD XWI OH ?2Q ?Y
2Y
(1

<RX FDQ VHH WKH YFOX{RRGV RXU VWULQJ WR SU
IROORZLQJ

I SV] # [ Fl
+HOOR ZRUOG

/HW V KDFN WKLV

' Z +DFNHG :RUOG # > | @

/HW V QRZ YHULI\ WKH YDOXH LV FKDQJHG

I SV] # [ Fl
+DFNHG :RUOG

7TKH RWKHU WKLQJ , ZRXOG OLNH WR KDFN LV WK}
S5HPHPEHU LW LV VKRZLQJ GHFLPDO RU [ID KH]|
ZH GLVFXVV LQ WKH ODVW OHVVRQ 7KH ILUVW OF
WR DQG WKH QG ORJLFDO VKLIW OHIW ZLOO P

ovov u u

/JHW V KDFN WKLV E\ FKDQJLQJ WKH WR D 7KLV
D VHFRQG

1'ZD OVOV U U # [
:ULWWHQ E\WH V OVOV U U Z[

/HW V YHULI\



J [ ovov u u

‘H FDQ FOHDUO\ VHH LW FKDQJHG

$00 ZH KDYH WR GR QRZ LV HGURIDQG FRQYHUW F

HOI X1 HOI Xl [ BKHOORBZRUOG HOI
[ BKHOORBZRUOG XI

30XJ LQ WKH 3LFR DQG PDNH VXUH \RX KROG GRZ
SURYLGHG LQ WKH ODVW OHVVRQ

FS [ BKHOORBZRUOG XI 9ROXPHV 53, 53

/HW V VFUHHQ LW

VFUHHQ GHY WW\ XVEPRGHP

$++ \HD

+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG
+DFNHG :RUOG



(YHU\ KDOI D VHFRQG

1H[W OHVVRQ ZH ZLOO GLVFXVV YDULDEOHV



3DUW FKDU

7RGD\ ZH ZLOO EHJLQ RXU FRYHUDJH RI WKH & GLC
FKDU LV WKH VPDOOHVW DGGUHVVDEOH XQLW RI
FKDUDFWHU VHW ,W LV DQ LQWHJHU W\SH DQG F.
XQVLJQHG

/HW V PDNH D[QHEK®LQG DG&ORXH/LVWVOMWQ LW
FPDNHBPLQLPXPBUHTXLUHG 9(56,21
LQFOXGH SLFRBVGNBLPSRUW FPDNH
SURMHFW WHVWBSURMHFW & &;; $60
VHW &0$.(B&B67$1'$5"

VHW &0%$.(B&;;B67%$1'$5"
SLFRBVGNBLQLW

DGGBH[HFXWDEOH [ BFKDU
[ BFKDU F
SLFRBHQDEOHBVWGLRBXVE [ BFKDU

SLFRBDGGBH[WUDBRXWSXWYV [ BFKDU

WDUJHWBOLQNBOLEUDULHY [ BFKDU SLFRBVWG

1H[W ZH QHHG WHR. FRBYGWNEBLPSRUWH RPORP WKH H]J
WKSH FR VIGN/ WD O O D W LBRRK &R RMWKHHFW RO GHU

FS SLFR VGN H[WHUQDO SLFRBVGNBLPSRUW FI

/HW V FUHDWH RBKRK & WOLEDEH UROO



LOFOXGH VWGLR K!
LQFOXGH SLFR VWGOLE K

LQW PDLQ
N
VWGLRBLQLWBDOO
ZKLOH
N
FKDU [ [

SULQWI F?2Q [

VOHHSBPV

UHWXUQ

J)LQDOO\ ZH DUH UHDG\ WR EXLOG
PNGLU EXLOG

FG EXLOG

H[SRUW 3,&2B6'.B3%$7+ SLFR VGN

FPDNH
PDNH

7KHQ VLPSO\ PRSLOMKMWR WKH GULYH

FS [ BFKDU XI 9ROXPHV 53, 53

7TKHQ ZH QHHG WR ORFDWH WKH 86% GULYH VR \R

OV GHY WWw\

3UHVV WDE WR ILQG WKH GULYH DQBUWWRQFRQ @M

VFUHHQ GHY WW\ XVEPRGHP

<RX VKRXOG VHH D DQ [ EHLQJ SULQWHG HYHU\



— = = = = —

1H[W OHVVRQ ZH ZLOO GHEXJ FKDU



3DUW 'HEXJJLQJ FKDU

7TRGD\ ZH GHEXJ WKH FKDU SURJUDP /HW V UHYLL

LQFOXGH VWGLR K!
LQFOXGH SLFR VWGOLE K

LQW PDLQ
N
VWGLRBLQLWBDOO
ZKLOH
N
FKDU [ [

SULQWI F?2Q [

VOHHSBPYV

UHWXUQ

/HW V ILUH XS RXU GHEXJJHU

UDGDUH Z DUP E [ BFKDU HOI

/HW V DXWR DQDO\]H

DDDD

/[HW V VHHN WR PDLQ

V PDLQ

/HW V JR LQWR YLV XDODRRGWRNAWRELWR JHW WR I
YLHZ



‘H VWDUW RXW E\ VHWWLQJ XS RXU PDLQ UHWXUC

SXVK ~U O0OU’

‘H FDOO WKH VWDQGDUG , 2 LQLW

EO V\P VWGLRBLQLWBDOO

‘H WKHQ ORDG RXU IRUPDW PRGLILHU F LQWR

oOGU U > | F@

‘H FDQ SURYH LW

I SV] # > [ F@
F

‘H WKHQ ORDG[RXQWRKDU

PRYV U [

KWWSV 727ZZ DVFLLWDEOH FRP
<RX FDQ FKHFN ZLWK DERYH VLWH WKDW [ KH[L

‘H WKHQ PRYH RXU IRUPDW PRGLILHU LQWR

PRYV U U

‘H WKHQ EUDQFK ORQJ WR WKH SULQWI ZUDSSHU

EO V\P BBZUDSBSULQWI

‘H WKHQ PRYH GHFLPDOWU [ID KH[ LQWR

PRYV U [I1D

‘H WKHQ PRYH GHFLPDO ZKLFK ZH NQRZ ZKHQ
GHFLPDO RU [ID KH[ LQWR

ovov u U

‘H WKHQ FDOO WKH VOHHSBPV IXQFWLRQ

EO V\P VOHHSBPV



‘H WKHQ FRQWLQXH WKH ZKLOH ORRS LQILQLWHO

,Q RXU QH[W OHVVRQ ZH ZLOO KDFN WKH FKDU GL



3DUW +DFNLQJ FKDU

7TRGD\ ZH KDFN WKH VLPSOH FKDU SURJUDP

/HW V UHYLHZ RXU FRGH

LOFOXGH VWGLR K!
LQFOXGH SLFR VWGOLE K

LQW PDLQ
N
VWGLRBLQLWBDOO
ZKLOH
N
FKDU [ [

SULQWI F?2Q [

VOHHSBPYV

UHWXUQ

/HW V ILUH XS RXU GHEXJJHU

UDGDUH Z DUP E [ BFKDU HOI

/HW V DXWR DQDO\]H

DDDD

/HW V VHHN WR PDLQ

V PDLQ

/HW V JR LQWR YLV XDIODRRGGVERIMAWRELWR JHW WR [
YLHZ



,Q RXU ODVW OHVVRQ ZH EURNH GRZQ HDFK OLQF
KDFNLQJ WKH YDOXH RI [ DQG FKDQJLQJ WKDW
7KLV VLPSOH KDFN ZLPIOQWRUQ WKH FKDU

! ZD PRYV U [ # [
"ULWWHQ E\WH V PRYV U | Z[

/HW V YHULI\ WKH FKDQJH
1 SG  # |
&2'( ;5() IURP PDLQ # |

[ PRYV U [
\  DUJ

,Q WKLV FDVH RXU GHEXJJHU LV HYHQDWEBQWLR® >
PRYLQJ WKH KH[ DVFLL YDOXH LQWR [ LQWR

/HW V DOVR KDFN WKH VOHHS WLPH WR PV RU

1'ZzD OVOV U U # [
"ULWWHQ E\WH V OVOV U U Z[ F

+HUH ZH VLPSO\ ORJLFDO VKLIW OHIW WLPHV Wk
[

/HW V YHULI\

J [ F ovov u U

$00 ZH KDYH WR GR QRZ LV H@URIDQG FRQYHUW F

HOI X1 HOI Xl [ BFKDU HOI [ BFKDU XI

30XJ LQ WKH 3LFR DQG PDNH VXUH \RX KROG GRZ
SURYLGHG LQ WKH SDUW

FS [ BFKDU XI 9ROXPHV 53, 53

/HW V VFUHHQ LW



VFUHHQ GHY WW\ XVEPRGHP

$++ \HD

— - = - - -

‘H VHH \ SULQWHG RXW HYHU\ VHFRQGV

,Q RXU QH[W OHVVRQ ZH ZLOO GLVFXVV WKH LQW



3DUW LQW

7TRGD\ ZH DUH JRLQJ WR ZRUN ZLWK WKH LQW GDV
ZKROH QXPEHUV 7KH\ FDQ EH VLIQHG RU XQVLJQ
/HW V ZRUN ZLWK D VLPBOMHWH¥DIRDAR ZV

LQFOXGH VWGLR K!
LQFOXGH SLFR VWGOLE K

LQW PDLQ

AN

VWGLRBLQLWBDOO
ZKLOH
N

LQW [

SULQWI G?Q |

VOHHSBPYV

UHWXUQ

+HUH ZH VLPSO\ KDYH RXU VWDQGDUG ,2 IXQFWLF
VLPSO\ DVWRQNKH LQ\V D3N BUWQSH LG | RYIP@IVWAKR
DQG VOHHBHRRRRG

/HW V PDNH D[QBEZQBWRWG DG&LORXHV/LVWNOM[WQ LW



FPDNHBPLQLPXPBUHTXLUHG 9(56,21

LQFOXGH SLFRBVGNBLPSRUW FPDNH

SURMHFW WHVWBSURMHFW & &;; $60
VHW &0$.(B&B67%$1'$5"

VHW &0%$.(B&;;B67%$1'$5"
SLFRBVGNBLQLW

DGGBH[HFXWDEOH [ BLQW
[ BLQW F
SLFRBHQDEOHBVWGLRBXVE [ BLQW

SLFRBDGGBH[WUDBRXWSXWYVY [ BLQW

WDUJHWBOLQNBOLEUDULHYV [ BLQW SLFRBVWG(

1H[W ZH QHHG WSLFRBYGWNBLPSRUWHFRDRPA WKH H]
WK FR VIGQW W D O O D W LERQQSAUR MWHKFW RO GH U

FS SLFR VGN H[WHUQDO SLFRBVGNBLPSRUW FI

J)LQDOO\ ZH DUH UHDG\ WR EXLOG
PNGLU EXLOG

FG EXLOG

H[SRUW 3,&2B6'.B3$7+ SLFR VGN

FPDNH
PDNH

7TKHQ VLPSO\ PRSLOMKMWR WKH GULYH

FS [ BLQW XI 9ROXPHV 53, 53

7TKHQ ZH QHHG WR ORFDWH WKH 86% GULYH VR \R

OV GHY WWw\

3UHVV WDE WR ILQG WKH GULYH DQBUWWRQFRQ @M

VFUHHQ GHY WW\ XVEPRGHP

<RX VKRXOG VHEFHDQDQSULQWHG HYHU\ VHFRQG



,Q RXU QH[W OHVVRQ ZH ZLOO GHEXJ



3DUW 'HEXJJLQJ LQW

7TRGD\ ZH DUH JRLQJ WR GHEXJ RXU YHU\ VLPSOH

[ BLQW F

LOFOXGH VWGLR K!
LQFOXGH SLFR VWGOLE K

LQW PDLQ
N
VWGLRBLQLWBDOO
ZKLOH
N
LQW [

SULQWI G?Q |

VOHHSBPYV

UHWXUQ

/HW V ILUH XS LQ RXU GHEXJJHU

UDGDUH Z DUP E [ BLQW HOI

/HW V DXWR DQDO\]H

DDDD

/HW V VHHN WR PDLQ

V PDLQ

/HW V JR LQWR YLV XDIODRRGGVERIMAWRELWR JHW WR [
YLHZ



‘H VWDUW RXW E\ VHWWLQJ XS RXU PDLQ UHWXUC

SXVK ~U O0OU’

‘H FDOO WKH VWDQGDUG , 2 LQLW

EO V\P VWGLRBLQLWBDOO

‘H WKHQ ORDG RXU IRUPDW PRGLILHU G LQWR

OGU U > | F@

‘H FDQ SURYH LW

I SV] # > [ F@
G

‘H WKHQ ORDG RRWRBIKLFK LWHB |

PRYV U [

‘H FDQ SURYH LW

P

LQW

XLQW

KH[ [
RFWDO
XQLW
VHIPHQW
VWULQJ

YD OXH
IORDW |
GRXEOH
ELQDU\ E
WHUQDU\ W

‘H WKHQ PRYH RXU IRUPDW PRGLILHU LQWR



PRYV U U

‘H WKHQ EUDQFK ORQJ WR WKH SULQWI ZUDSSHU

EO V\P BBZUDSBSULQWI

‘H WKHQ PRYH GHFLPDOWU [ID KH[ LQWR

PRYV U [ID

‘H WKHQ PRYH GHFLPDO ZKLFK ZH NQRZ ZKHQ
GHFLPDO RU [WD KH[ LQWR

ovov u U

‘H WKHQ FDOO WKH VOHHSBPV IXQFWLRQ

EO V\P VOHHSBPV

‘H WKHQ FRQWLQXH WKH ZKLOH ORRS LQILQLWHO

,Q RXU QH[W OHVVRQ ZH ZLOO KDFN WKLV YHU\ V]|



3DUW +DFNLQJ LQW

7TRGD\ ZH KDFN RXU VLPSOH LQW SURJUDP /HW V

[ BLQW F

LOFOXGH VWGLR K!
LQFOXGH SLFR VWGOLE K

LQW PDLQ
N
VWGLRBLQLWBDOO
ZKLOH
N
LQW [

SULQWI G?Q |

VOHHSBPYV

UHWXUQ

/HW V ILUH XS LQ RXU GHEXJJHU

UDGDUH Z DUP E [ BLQW HOI

/HW V DXWR DQDO\]H

DDDD

/HW V VHHN WR PDLQ

V PDLQ

/HW V JR LQWR YLV XDIODRRGGVERIMAWRELWR JHW WR [
YLHZ



‘H DUH JRLQJ WR ILUVW KDFN WKH L Q@M FLDRDXOK REIK

! ZD PRYV U [ # [
'ULWWHQ E\WH V PRYV U | ZI

+HUH ZH VHHVY GHFLPDO

|

LQW

XLQW

KH [
RFWDO
XQLW
VHIPHQW
VWULQJ

YD OXH
IORDW [
GRXEOH
ELQDU\ E
WHUQDU\ W

‘H DOVR VHHDEKDMK ZH NQRGHPLPDO LV RXU PL
WKDW ZKHQ VKLIWHG OHIW WZLFH BXEGEWRBOLURWY
GHOD\

1" [ID

LQW

XLQW

KHI [1D
RFWDO

XQLW
VHIPHQW ID
VWULQJ ?[ID
YD OXH

IORDW [
GRXEOH
ELQDU\ E
WHUQDU\ W

/HW V KDFN WKLFW PR



! ZD PRYV U [ # [
'ULWWHQ E\WH V PRYV U | ZI

‘H FDQ VHH WKDW LGMHENVPID@® IDFW

|

LQW

XLQW

KH[ [
RFWDO
XQLW
VHIPHQW
VWULQJ

YD OXH
IORDW [
GRXEOH
ELQDU\ E
WHUQDU\ W

/HW V DOVR RQO\ VKLIW LW OHIW GRHFRH VX FKQ W K/D,
ZKHQ LW VKLIWV OHIW RQO\ RQFH

! ZD OVOV U U # [
':ULWWHQ E\WH V OVOV U U Z[

$00 ZH KDYH WR GR QRZ LV HGURIDQG FRQYHUW F

HOI X1 HOI Xl [ BLQW HOI [ BLQW XI

30XJ LQ WKH 3LFR DQG PDNH VXUH \RX KROG GRZ
SURYLGHG LQ WKH SDUW

FS [ BLQW XI 9ROXPHYV 53, 53

/HW V VFUHHQ LW

VFUHHQ GHY WW\ XVEPRGHP

$++ \HD



+HUH ZH VHH ZH KDFNHG LW WR GHFLPDO DQG I

,Q RXU QH[W OHVVRQ ZH ZLOO GHDO ZLWK IORDW
WKHP DV LW GRHVY QRW KDYH D FR SURFHVVRU



3DUW IORDW

7TRGD\ ZH DUH JRLQJ WR KDQGOH WKH IORDW GDW
SURFHVVRU WR KDQGOH IORDWLQJ SRLQW QXPEH
IXQFWLRQDOLW\ WKURXJK VRIWZDUH LQ WKH $3,

/HW V ZRUN ZLWK D VLEPBIDRBWRAROKWRZV

LQFOXGH VWGLR K!
LQFOXGH SLFR VWGOLE K

LQW PDLQ
N
VWGLRBLQLWBDOO
ZKLOH
N
IORDW [

SULQWI 1?2Q [

VOHHSBPV

UHWXUQ

9HU\ VLPSO\ ZH DVVLJQLOWB®RE \8 IRIQW L VB IRLUNPID W
PRGLILHU DQG WKMBFRQBHS IRU B

/HW V PDNH D[QBIZOGD®WG DG&ORXUB/LVWNOM[WQ LW



FPDNHBPLQLPXPBUHTXLUHG 9(56,21

LQFOXGH SLFRBVGNBLPSRUW FPDNH

SURMHFW WHVWBSURMHFW & &;; $60
VHW &0$.(B&B67%$1'$5"

VHW &0%$.(B&;;B67%$1'$5"
SLFRBVGNBLQLW

DGGBH[HFXWDEOH [ BIORDW
[ BIORDW F
SLFRBHQDEOHBVWGLRBXVE [ BIORDW

SLFRBDGGBH[WUDBRXWSXWV [ BIORDW

WDUJHWBOLQNBOLEUDULHYV [ BIORDW SLFRBVW

1H[W ZH QHHG WSLFRBYGWNBLPSRUWHFRDRPA WKH H]
WKIH.FR VIGQW WD O O D W LEBR Q RBRVRWKHHF W 1RO G H U

FS SLFR VGN H[WHUQDO SLFRBVGNBLPSRUW FI

J)LQDOO\ ZH DUH UHDG\ WR EXLOG
PNGLU EXLOG

FG EXLOG

H[SRUW 3,&2B6'.B3$7+ SLFR VGN

FPDNH
PDNH

7KHQ VLPSO\ PRSLOMKMWR WKH GULYH

FS [ BIORDW XI 9ROXPHV 53, 53

7TKHQ ZH QHHG WR ORFDWH WKH 86% GULYH VR \R

OV GHY WWw\

3UHVV WDE WR ILQG WKH GULYH DQBUWWRQFRQ @M

VFUHHQ GHY WW\ XVEPRGHP

<RX VKRXOG VHHEBLDQ SULQWHG HYHU\ VHFRQG



,Q RXU QH[W OHVVRQ ZH ZLOO GHEXJ



3DUW '"HEXJJLQJ IORDW

/HW V UHYLHZ RXUBI(®FPEWHH ROORZYV

LQFOXGH VWGLR K!
LQFOXGH SLFR VWGOLE K

LQW PDLQ
N
VWGLRBLQLWBDOO
ZKLOH
N

IORDW |

SULQWI 1?2Q [

VOHHSBPYV

UHWXUQ

/HW V ILUH XS LQ RXU GHEXJJHU

UDGDUH Z DUP E [ BIORDW HOI

/HW V DXWR DQDO\]H

DDDD

/[HW V VHHN WR PDLQ

V PDLQ

/HW V JR LQWR YLV XDODRRGWRNAWRELWR JHW WR [
YLHZ

‘H VHH WKH IRUPDW [VSHFIFI@HU LQ



I SV] # > | F@
|

7KH IORDW[ LV DWa

I SIE # > @
[ H

'R QRW ZRUU\ WKDW WKH IORDW LV LQDFFXUDWH
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7KH 3LFR GRHV QRW KDYH LWV RZQ PDWK FRSURF
GRXEOHV XVLQJ VRIWEZDUH 7KR¥NEB8RHEH WKH UHSL
GHFLPDO

6R LI WKH YDOXHRZDN[DPSOH LW ZRXOGEG®YHUVH
ZRXOG[EH FFF

7DNH D ORRN DW WKH IROORZLQJ WDEOH ZKLFK Z

[ 11
[ 11
[ 11
HWF

8OWLPDWHO\ WKH YDOXHV LQ WKHVH E\WHV E
IORDW

,Q RXU QH[W OHVVRQ ZH ZLOO KDFN WKH IORDW [
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N
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N

IORDW |

SULQWI 1?2Q [
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UHWXUQ

/HW V ILUH XS LQ RXU GHEXJJHU

UDGDUH Z DUP E [ BIORDW HOI

/HW V DXWR DQDO\]H

DDDD

/[HW V VHHN WR PDLQ

V PDLQ

/HW V JR LQWR YLV XDODRRGWRNAWRELWR JHW WR [
YLHZ
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$V ZH GLVFXVVHG LQ WKH ODVW OHVVRQ GR QRW
PDFKLQH LV [ :KDW LV LPSRUWDQW WR VHH LV \

,Q RXU ODVW OHVVRQ ZH DOVR H[SODLQHG WKH Z
VRPH EDVLFV
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/HW V KDFN WR DV IROORZV

2XU PLFURFRQWUROOHU LV D OLWWOH HQGLDQ D
FKDQJH RXU WR ZH QHHG WR SXW WKDW YD

[ 11

1IHHGV WR EH

7TKHUHIRUH ZH QHHG WR FKDQJH WKH YDOXH DW \

ZL [ 1 1 # ]

$00 ZH KDYH WR GR QRZ LV HO@URIDQG FRQYHUW F

HOI XI HOI XI [ BIORDW HOI [ BIORDW XI

30XJ LQ WKH 3LFR DQG PDNH VXUH \RX KROG GRZ
SURYLGHG LQ WKH SDUW

FS [ BIORDW XI 9ROXPHV 53, 53

/HW V VFUHHQ LW

VFUHHQ GHY WW\ XVEPRGHP
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+HUH ZH KDYH KDFNHG WKH YDOXH WR DQG
SHUVLVW

,Q RXU QH[W OHVVRQ ZH ZLOO GLVFXVV WKH GRXI



3DUW GRXEOH

7TRGD\ ZH DUH JRLQJ WR KDQGOH WKH GRXEOH GD
WKHUH LV QR FR SURFHVVRU WR KDQGOH IORDWL
WKURXJK D VHULHV RI IXQFWLRQDOLW\ WKURXJK
GRXEOH SUHFLVLRQ

/HW V ZRUN ZLWK D VEPBORXHEMNFROORZV

LQFOXGH VWGLR K!
LQFOXGH SLFR VWGOLE K

LQW PDLQ
N
VWGLRBLQLWBDOO
ZKLOH
N
GRXEOH |

SULQWI 1?2Q [

VOHHSBPV

UHWXUQ

9HU\ VLPSO\ ZH DVVLJQLQWB®R® \8 IRIQW L VB IRUINPD W
PRGLILHU DQG WKMBFRQBHS IRU B

/HW V PDNH D[QBZRMRED@EIGC DG&ORXH/LVWVYOM[WQ L'



FPDNHBPLQLPXPBUHTXLUHG 9(56,21
LQFOXGH SLFRBVGNBLPSRUW FPDNH
SURMHFW WHVWBSURMHFW & &;; $60
VHW &0$.(B&B67%$1'$5"
VHW &0%$.(B&;;B67%$1'$5"
SLFRBVGNBLQLW
DGGBH[HFXWDEOH [ BGRXEOH

[ BGRXEOH F
SLFRBHQDEOHBVWGLRBXVE [ BGRXEOH

SLFRBDGGBH[WUDBRXWSXWYVY [ BGRXEOH

WDUJHWBOLQNBOLEUDULHY [ BGRXEOH SLFRBV

1H[W ZH QHHG WSLFRBYGWNBLPSRUWHFRDRPA WKH H]
WKIH. FR VIGQW W D O O D W LERGR WEOWRKMHFW IROGHU

FS SLFR VGN H[WHUQDO SLFRBVGNBLPSRUW FI

J)LQDOO\ ZH DUH UHDG\ WR EXLOG
PNGLU EXLOG

FG EXLOG

H[SRUW 3,&2B6'.B3$%7+ SLFR VGN

FPDNH
PDNH

7KHQ VLPSO\ PRSLOMKMWR WKH GULYH

FS [ BGRXEOH XI 9ROXPHYV 53, 53

7TKHQ ZH QHHG WR ORFDWH WKH 86% GULYH VR \R

OV GHY WWw\

3UHVV WDE WR ILQG WKH GULYH DQBUWWRQFRQ @M

VFUHHQ GHY WW\ XVEPRGHP

<RX VKRXOG VHHEBLDQ SULQWHG HYHU\ VHFRQG
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, ZDQWHG WR VKRZ \RX GHILQLWLYH SURRI WKDW
LV ZLWKLQ WKH ERXQGV RI D IORDW ZKHQ WKH 3L
WKHUH LV 12 FR SURFHVVRU

/HW V H[DPLQH D 02' WR RXU SURJUDP

LQFOXGH VWGLR K!
LOFOXGH SLFR VWGOLE K

LQW PDLQ
N
VWGLRBLQLWBDOO
ZKLOH
N
GRXEOH |

SULQWI 12Q [

VOHHSBPV

UHWXUQ

KHQ ZH FRPSLOH DQG UXQ WKLYV SURJUDP ZH JHYV

2. ZHOO 7KLV ORRNV GLIIHUHQW /HW XV IRU Wt
"\QDPLF 5HYHUVH (QJLQHHULQJ DQDO\VLV LQ *'%



,W LV 127 FULWLFDO KHUH WKDW \RX UXQ WKLV D
JUHDW GHDO RI VWHSY LQ DGGLWLRQ WR DQRWK'
WKH IROORZLQJ EHORZ

7KH VFRSH RI WKLV FRXUVH LV WR XQGHUVWDQG
ZDQWHG WR GHSDUW DQG VKRZ \RX ZKDW *'% LV )\

W LV 127 QHFHVVDU\ WR XVH '"\QDPLF 5HYHUVH (¢
ZLWK D VLWXDWLRQ ZKHUH \RX KDYH D SDFNHG E
ORDG DQG ZULWH RXW WKH FRGH ,W GRHV PDNH
"\QDPLF 5HYHUVH (QJLQHHULQJ KRZHYHU , ZDQW '
(QJLQHHULQJ FDQ JHW \RX HYHU\WKLQJ \RX QHHG
SURFHVV WR DFWXDOO\ UXQ WKH ELQDU\ RQ

) \RX GLG ILQG LW QHFHVVDU\ WR WU\ WKLV \RX
UHSR LQWR WKH SLFR IROGHU WKDW ZH FUHDWHC
ILQG GHWDLOV DW WKH OLQNVEBO® ZQD QT HARKWLFG C

KWWSV GDWDVKHHWY UDVSEHUU\SL RUJ SLFR JF

<RX ZLOO WKHQ QHHG WR YLVLW WKH SDJH EHOR:
'"HEXJJLQJ XVLQJ DQRWKHU 5DQSEWHKHQ3ILO BIVKRW K
WKH X1

KWWSV 72z7z7Z UDVSEHUU\SL RUJ GRFXPHQWDWLRQ
VSHFLILFDWLRQV

7(50,1%$/ <RX ZLOO WKHQ QHHG WR VHW XS D ILU!
IROGHU DQG UXQ WKH IROORZLQJ

VUF RSHQRFG | LQWHUIDFH SLFRSUREH FIJ |
WDUJHW US FIJ V WFO

7(50,1%$/ <RX ZLOO QHHG WR JR LQWR WKH EXLOC
IROORZLQJ



DUP QRQH HDEL JGE [ BGRXEOH HOI
WDUJHW H[WHQGHG UHPRWH ORFDOKRVW
ORDG

PRQLWRU UHVHW LQLW
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7(50,1$/ <RX ZLOO QHHG WR UXQ WKH VFUHHQ HF
EOLQNLQJ FXUVRU

VFUHHQ GHY WW\ XVEPRGHP

I1RQHWKHOHVY ZLWK WKDW EULHI H[SODQDWLRQ

‘H VHH WZR YOOXHV DMNQ G

/[HW V GHOHWH DOO EUHDNSRLQWY DQG EUHDN UL

G
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E

/HW V HIDPLQH WKH YDOXHV DW HDFK RI WKHVH C

‘H NQRZ WKDW WKH IROORZLQJ RXWSXW LV ZKDW



:KDW LV KDSSHQLQJ LV WKDW WKHVH YDOXHYV DU

,Q $50 $VVHPEO\ WKH DUJXPHQWYVY WR WKH IXQF
\RX QHHG PRUH DUJV WKH\ DUH SXW RQ WKH VWD
PRGLILHU
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‘H VHH LQ U D YDOXH SRLQWLQJ WR WKH VWDFN

n

7KLV LV DQRWKHU SLHFH JRLQJ LQWR WKH SULQW
VWULQJ WR WKH 67'287

,Q RXU QH[W OHVVRQ ZH ZLOO KDFN VWDWLFDOO\
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1RZ ZH VKRXOG KDYH D JRRG XQGHUVWDQGLQJ RI
VRPH VOLJKWO\ ODUJHU FRQFHSWYV

,Q RXU QH[W OHVVRQ ZH ZLOO EHJLQ WR GLVFXV\



3DUW $%62/87( 32:(5
&2558376 $%62/87(/<  T7KH
7DOH 21 ,QSXW

%XW , DP MXVW KHUH WR OHDUQ 5HYHUVH (QJLQ
QRQ VH[\ FRGLQJ SDUW , MXVW ZDQW WKH 5HYHU
VXSHUVWDU

$KK WKH QDLYHW\ RI WKH QRQ -HGL )RU PXFK WK
WR UHDOO\ OHDUQ

, WDNH QRW D VKRW DW SURJUDPPLQJ ERRNV DQ(
67',1 lJURP XVHUV LQ D VLPSOLVWLF PDQQHU OLNF
<28 WR FRQVLGHU D SURSHU DSSURDFK

‘H DUH GHDOLQJ ZLWK D PLFURFRQWUROOHU | W
6WDWH $JHQWYV DQG DOO VRUWYV RI XQVDYRU\ SD
XQGHUVWDQG KRZ WR SURSHUO\ KDQGOH LQSXW

, KDYH WDNHQ WKH OLEHUW\ WR FRQVWUXFW D S/
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GHILQH %$&.63%&( [
GHILQH "(/ [ 1
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SXWFKDU SBXVEBFKDU
VWUQFDW SBXVEBVWULQJ SBXVEBFKDU

SBXVEBFKDU ?

HOVH
EUHDN
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AN

ZKLOH SBXVEBFKDU ! =(52 SBXVEBFKDU
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SXWFKDU SBXVEBFKDU
VWUQFDW SBXVEBVWULQJ SBXVEBFKDU

SBXVEBFKDU ?

HOVH LI W\SH \%
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AN
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SXWFKDU SBXVEBFKDU
VWUQFDW SBXVEBVWULQJ SBXVEBFKDU

SBXVEBFKDU ?

RDK , WKRXJKW ZH ZHUH WDNLQJ LW VORZ 7KH
XQGHUVWDQG KRZ WR EH D -HGL ZKHQ GHVLJQLQ.
FRPH WR WDNH WKH WLPH WR SURSHUO\ GLJHVW

, ZDQW \RX WR WDNH WKH WLPH DQG GLJHVW WKL
QH[W OHVVRQ

,Q RXU QH[W OHVVRQ ZH ZLOO SURSHUO\ EUHDN
XQGHUVWDQG DQG FUDIW DQG XOWLPDWHO\ 5HYH
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75$,1(" -(', 7KH )25&( 7KD
S QSXW

7KH \HDU LV DQG VHYHQ PRQWKYV WKH DYHUL
WKH 8QLWHG 6WDWHV LV D JDOORQ )RXU RW

ZLWK 5DQVRPZDUH DQG WKH )LYH (\HV GLVFRYHU
RQH RI WKH ZDWHU VXSSOLHV ZLWKLQ D PDMRU P

,QWHOOLJHQFH VRXUFHVY KDYH ORFDWHG WKH +4
WKH PDOZDUH DWWDFNV DQG XWLOL]JH D 3LFR OLF
GURQH ZKLFK LV JHDULQJ XS WR VWULNH WKLV ILC
WR DYRLG WKH DWWDFN RQ RXU ZDWHU VXSSO\

7KH DWWDFN FRRUGLQDWHY DUH

WKH '"URQH 2SHUDWRU HQWHUYV LQ

LV OLU OLQHV 5XVVLD 7KH\ ODXQFK WKH GURQ'
ZKLFK LV 1RUG $XUGL

1RUZD\

3DQLF HQVXHV KRZHYHU '+6 ZDV DEOH WR VHFXU
5DQVRPZDUH ZDV DEOH WR HQFU\SW WKHLU QHW:
QHWZRUN ZDV IXOO\ VHFXUHG

2N

, ZDQWHG WR WDNH WKH WLPH WR UHDOO\ VKRZ \
VRIWZDUH ZLWK SURSHU LQSXW KDQGOLQJ 8VLQ.
QRW SURSHUO\ KDQGOH HYHU\ NH\WWURNH FDQ O
DERYH

/HW V UHYLHZ RXU LQSXW IXQFWLRQ
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A
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LI SBXVEBFKDU %$&.63%&( __ SBXVEBFKDU

AN
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N
LI SBXVEBFKDU  3(5,2°
SHULRG VWUFKU SBXVEBVWULQJ
LI SHULRG  18//

LI VWUOHQ SBXVEBVWULQJ SB86%B675,1

AN

SXWFKDU SBXVEBFKDU
VWUQFDW SBXVEBVWULQJ SBXVEBFKDU

SBXVEBFKDU ?

HOVH
EUHDN



HOVH LI W\SH G

AN

ZKLOH SBXVEBFKDU ! =(52 SBXVEBFKDU

N
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N

SXWFKDU SBXVEBFKDU
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N
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AN
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SXWFKDU SBXVEBFKDU
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SBXVEBFKDU ?

7RGD\ ZH DUH JRLQJ WR JR RYHU H[DFWO\ ZKDW V

YRLG LQSXWBSURF FKDU W\SH FKDU SBXVEBFK
SBXVEBVWULQJ FRQVW LQW SB86%B675,1*B6,=(

‘H EHJLQ ZLWK WKH IXQFWLRQ KH F& BHRW \ SIHKIHUHNL
H[DPSOH ZH ZIUROD KUAGOLQJ IORDWLQJ SRLQVFEKD
SRLQS\BXWEBRKDRBK ZLOO EHRDQIQVAWR/ KHQ KDYH [
SBXVEBVWULQJ ZKLFK 2H.EDDQ FEHWIQHQ WBROV W L
SB86%B675,1*BBKA(FK ZLOO EH.RRDLY MVR

‘H WKHQ FUHDWH ORJLF WR SURSHUO\ KDQGOH D
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N

LI SBXVEBVWULQJ> @ ?

A

SULQWI <?E

SULQWI

SULQWI <?E

SBXVEBVWULQJ>VWUOHQ SBXVEBVWULQJ @

‘H WKHQ FUHDWH ORJLF WR KDQGOH LI WKH PDLQ
SRLQW QXPEHUV DV LQ RXU VWRU\ DERYH LI ZRXC
ZRXOG QRW KDYH PLVVHG WKHLU WDUJHW

LI W\SH [
N
FKDU SHULRG
ZKLOH SBXVEBFKDU ! =(52 SBXVEBFKDU
SBXVEBFKDU  3(5,2°
N
LI SBXVEBFKDU  3(5,2°
SHULRG VWUFKU SBXVEBVWULQJ
LI SHULRG  18//

LI VWUOHQ SBXVEBVWULQJ SB86%B675,1
N

SXWFKDU SBXVEBFKDU

VWUQFDW SBXVEBVWULQJ SBXVEBFKDU

SBXVEBFKDU ?

HOVH
EUHDN

‘H VHH WKDW LI VRPHRQH HQWH B {5 D QV\RAKDWKRW E
3(5,2' WKH LQSXW ZLOO 6,03/< %( 5(-(&7("

<RX DOVR VHH WKB{%,2I WKWHHH® D VHFRQG RQH
HLWKHU PDOLFLRXVO\ RU E\ DFFLGHQW :H DOVR
WKDQ SURSHUO\ :H WKHQ SURSHUO\ EXLOG RXU V
NH\VWURNH

6LPLODU ORJLF KDQGOHV LI \RX DUH GHDOLQJ ZL
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ZKLOH SBXVEBFKDU ! =(52 SBXVEBFKDU

N

LI VWUOHQ SBXVEBVWULQJ SB86%B675,1*
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SXWFKDU SBXVEBFKDU

VWUQFDW SBXVEBVWULQJ SBXVEBFKDU

SBXVEBFKDU ?

HOVH LI W\SH Vv

N

ZKLOH SBXVEBFKDU ! &$3,7$/B$ SBXVEBFE
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SXWFKDU SBXVEBFKDU
VWUQFDW SBXVEBVWULQJ SBXVEBFKDU

SBXVEBFKDU ?

,Q RXU QH[W OHVVRQ ZH ZLOO LPSOHPHQW WKLV



3DUW L QSXW

7KH ODVW WZR OHVVRQV KRSHIXOO\ VKRZFDVHG )\
KDQGOLQJ LQSXW RQ DQ\ VHULRXV DSSOLFDWLRQ

7TRGD\ ZH ZLOO GHVLJQ D SURSHU LQSXW DUFKLW
67',2

/HW V EHJLQ ZLWKQRXNDWIRDIORG V
YRLG LQSXWBSURF FKDU W\SH FKDU SBXVEBFK

SBXVEBVWULQJ FRQVW LQW SB86%B675,1*B6,=(
YRLG IOXVKBLQSXW FKDU SBXVEBVWULQJ

+HUH ZH VHWXS RXU LQSXW KHDGHU ILOH WR DGC
WKH ODVW OHVVRQ :HOBUNRBLOBWWIRQXWR KDQGO
LESXW EXIIHU DIWHU LW LV XVHG WR HQVXUH LW
DORWKHU GBRWBBR RF

1H[W ZH ZLOO FUH@MW H RRXOQR ZV

YRLG SULQWBSURF FKDU SBXVEBFKDU FKDU S|

9HU\ VLPSO\ ZH DUH JRLQJ WR SDVV LQ D FKDU Dl
FKDU DQG D FKDU DUUD\ IURP WKH FDOOHU WR KI

1H[W ZH ZLOO IFQSXOWMAIRRORZV
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N
LI SBXVEBFKDU  3(5,2°
SHULRG VWUFKU SBXVEBVWULQJ
LI SHULRG  18//

LI VWUOHQ SBXVEBVWULQJ SB86%B675,1
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N
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N

SXWFKDU SBXVEBFKDU

VWUQFDW SBXVEBVWULQJ SBXVEBFKDU

SBXVEBFKDU ?

HOVH LI W\SH Vv
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ZKLOH SBXVEBFKDU ! &$3,7$/B$ SBXVEBFE
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AN

LI VWUOHQ SBXVEBVWULQJ SB86%B675,1*
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SXWFKDU SBXVEBFKDU
VWUQFDW SBXVEBVWULQJ SBXVEBFKDU

SBXVEBFKDU ?

YRLG IOXVKBLQSXW FKDU SBXVEBVWULQJ

AN

SBXVEBVWULQJ> @ ?

(YHU\WKLQJ VKRXOG EH IXO0\ XQGHUVWRRG DW V
SOHDVH UHYLHZ WKH ODVW WZR OHVVRQV

1H[W ZH ZLOO FUHQWYVIF REAORZV



LQFOXGH VWGLR K!
LQFOXGH SLFR VWGOLE K
LQFOXGH LQSXW K
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YRLG SULQWBSURF FKDU SBXVEBFKDU FKDU S|
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LI SBXVEBFKDU 5(7851

LI SBXVEBVWULQJ> @ ?
SULQWI 20Q
HOVH

SULQWI ?Q V?Q SBXVEBVWULQJ
IOXVKBLQSXW SBXVEBVWULQJ

+HUH ZH EULQJ LQ RXU FKDU DQG VWULQJ FDSDEI
SULQW WKH FRQWHQWYV RI W KO XWW B MG FOBHD W/ KAHK
GLVFXVVHG

JLQDOO\ ZH ZL ORD E Q EF WRIOFRORWZ V

LQFOXGH VWGLR K!
LQFOXGH SLFR VWGOLE K
LQFOXGH SULQW K
LQFOXGH LQSXW K

LQW PDLQ

N

VWGLRBLQLWBDOO

FRQVW LQW 86%B675,1*B6,=(

FKDU XVEBFKDU

XVEBFKDU ?

FKDU XVEBVWULQJ>86%B675,1*B6,=(@
XVEBVWULQJ> @ ?

ZKLOH

N
LOQSXWBSURF | XVEBFKDU XVEBVWULQJ

86%B675,1*B6,=(
SULQWBSURF XVEBFKDU XVEBVWULQJ

UHWXUQ



+HUH ZH VLPSO\ VHW XS RXU LQSXW SURFHGXUH '

/HW V PDNH D[QBEZQEIEWG DG&LORXHB/LVWYOM[WQ LW
FPDNHBPLQLPXPBUHTXLUHG 9(56,21
LOQFOXGH SLFRBVGNBLPSRUW FPDNH

SURMHFW WHVWBSURMHFW & &;; $60
VHW &0$.(B&B67$1'$5"

VHW &0$.(B&;;B67$1'$5"

VHW &0$.(B&B)/$*6B5(/($6( ~&0$.(B&B)/$*6B5(/($
VHW &0$.(B&;;B)/$*6B5(/($6( ~&0$.(B&;;B)/$*6B5(
SLFRBVGNBLQLW

DGGBH[HFXWDEOH PDLQ
PDLQ F

SULQW F

LQSXW F

SLFRBHQDEOHBVWGLRBXVE PDLQ
SLFRBHQDEOHBVWGLRBXDUW PDLQ
SLFRBDGGBH[WUDBRXWSXWYV PDLQ

WDUJHWBOLQNBOLEUDULHY PDLQ SLFRBVWGOLE

DGGBFXVWRPBWDUJHW IODVK
&200$1' FS PDLQ XI 9ROXPHV 53, 53
"(3(1'6 PDLQ

1H[W ZH QHHG WRHR. FRBYGWNBLPSRUWH RPORPA WKH HJ
WKSHFR VIGNW WDOOD W LR@ VRWRMHFW IROGHU

FS SLFR VGN H[WHUQDO SLFRBVGNBLPSRUW FI

J)LQDOO\ ZH DUH UHDG\ WR EXLOG

PNGLU EXLOG

FG EXLOG

H[SRUW 3,&2B6'.B3$7+ SLFR VGN
FPDNH

PDNH

PDNH IODVK

, DGGHG D IODVK URXWLQH LQ WKH PDNHILOH WR
SHPHPEHU WR SXW WKH 3LFR LQWR IODVK PRGH |



7KHQ ZH QHHG WR ORFDWH WKH 86% GULYH VR \R

OV GHY WWw\

3UHVV WDE WR ILQG WKH GULYH DQBUWWRQFRQ @M

VFUHHQ GHY WW\ XVEPRGHP

%RRP 1RZ \RX ZLOO VHH \RX ZLOO 21/< EH DEOH '
21( GHFLPDO SRLQW :H SURSHUO\ KDQGOH IRU EI
PD[ RI FKDUV LW ZLOO QRW DOORZ \RX WR W\S
W\ASHG

,Q RXU QH[W OHVVRQ ZH ZLOO GHEXJ



3DUW "HEXJJIJLQJ ,QSXW

7TRGD\ ZH ZLOO GHEXJ RXU LQSXW IXQFWLRQ /HW

SHYLHQSXWVFIROORZYV
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N
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LI SBXVEBVWULQJ> @ ?
SULQWI 20Q
HOVH

SULQWI ?Q V?Q SBXVEBVWULQJ
IOXVKBLQSXW SBXVEBVWULQJ

SHYLHZPEAWYD IROORZV

LQFOXGH VWGLR K!
LQFOXGH SLFR VWGOLE K
LQFOXGH SULQW K
LQFOXGH LQSXW K

LQW PDLQ

AN

VWGLRBLQLWBDOO

FRQVW LQW 86%B675,1*B6,=(

FKDU XVEBFKDU

XVEBFKDU ?

FKDU XVEBVWULQJ>86%B675,1*B6,=(@
XVEBVWULQJ> @ ?

ZKLOH

AN
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/HW V ILUH XS LQ RXU GHEXJJHU
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UDGDUH Z DUP E PDLQ HOI

/JHW V DXWR DQDO\]H

DDDD

/HW V VHHN WR PDLQ

V PDLQ

/HW V JR LQWR YLVXDODRRGWRNAWRELWR JHW WR [
YLHZ

‘H ILUVW BBIYQHZ

‘H VHH RWGLRBEQIOWBDIOLFK VHWV XS [2 DQW BKILWF
RXU PRYH RI G H BI6PAB® VBR1YBION=( BDQG ZH VH\
BXVEBFKD®XH D Q GDIQEE. WOMEBYWWIA L QLW WR

/HW V ORRNUD YWRBSQPRWLRQ

‘H ILUVW FKHFN WR VHH LI RXS BRYEBEHKADHITY R DXO/ B\
5(7851NH\ RGDQG LI VR EUDQFK



‘H WKHQ LWHIUBXWHE RWMM DO ZH KLW WKH QXOO0 W
BSULQWI BIXQFWLRQ ZKLFK DV ZH FDQ VHH KHUH

‘H ILQDOXWKBLQSXW

2XUQSXWBSQRWLRQ LV D ELW PRUH FRPSOH]

+HUH ZH X VHHWEK B UB W L PHROW\LBRQV D Q G%I$ B Q6B © &IDW |
"(I(7( NH\V

‘H WKHQ FBRWFRODW BZUDS SBIQGDERIE G KWK N WIKGHR
SURSHUO\ EXLOG RWUQFRDW. QJ ZLWK

‘H WKHQ SURSHU®\(XKR2QGRH.RXWR HQVXUH RQO\ R
HQWHUHG DV D IORDWLQJ SRLQW QXPEHU FDQ 12°



‘H WKHQ WKHQ SURSHUO\ KDQGOH RXU ORRS

Y)LQDOO\ ZH KDXWK RIXQIKWLR Q

+HUH ZH VLPSO\ IOXVK WKH LSBSOME EEWIRHLOQ B\X D DWW

7KLV ZzDV D ODUJHU GHEXJ VHVVLRQ VR SOHDVH V
DVVHPEO\ DJDLQVW WKH VRXUFH VR \RX FDQ UHD
KHUH

7KLV EULQJV XV WR WKH HQG RI RXU LQLWLDO OF
VWHSV WRIJHWKHU WKURXJK VHYHUDO GLIIHUHQW
WUDLQLQJ LQWR SUDFWLFH DQG GR JUHDW WKLQ.

7KLV ERRN ZLOO EH \RXU UHIHUHQFH JXLGH DV \R
WKHUH LV QRWKLQJ \RX FDQ W DFFRPSOLVK
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