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douhdgttlydlodeoHirkdvih{dfwolizkdwtkdsshqv #g#prghuq # gluhfwolg#xu surjudpvl #VkhukHubtovV/ riwOL Swexwizh #
ISJDv1 zloo#glvixvv#wkhvh#odwhul

Ryhutwlph#wkhtsuhvhgfh#ri #wkhvitprgxohv #kdv#jurzg # \rx #d| #dyh#louhdgléhdolthgivkdwvkhélth/#qg#rqvhtxhqwo| #
h{srghqwldoo|#zkdw#plikw #vhhp #olnktd#ylrodwlirggri #wki# wkifrvw/#i #lg#SJID #hshqgv#q #vkhbxpehu #i #OEwqg#
edvlf #sulgflsoh#vidiwxdogidduhdwirayhglhgfh/ #ehfdxvh # wkh#suhvhgfh#dgg#gxpehu#rit#tvshfldol}hg#eorfnvl
wkhvhprgxohv #Huhiovidoxqwhwkhuhightklgivk#SJID #lqg# WkIvv#d#pruh #uhdolvwii SID Hg#vhupwi #vwuxfwxulbexve
zh #dq #ghflgh #zkhwkhuidgg#krz #wrixvh#wkhp#g#vrph # grwigivhupvi #wkhigxpehu #i #hoovlizklfk #dq Hr #xs #vit
fdvhv/ shyhglvkhghyhorsphqwinvrroidubypduwsharxjk  #vie kxqguhgv#ri#wkrxvdqgv#dgg#hyhg#pruhl

=jxuh #xwizkhq #wivdssursuldwhivikvh#vkhpifrpsohwho |#
wudgvsduhqwol|l

WKkH#prvw #zlgho| #xvhg#duhixqgrxewhgol#phprulhv/ #GVSt
eorfnv#dqg#SOO0v1 [
Phprulhv #luhDP&dgnv#i #Aydulrxv #lthv#qg#zrug #Zlgwkvi
wkdwghyhorsphgwivrrovdg #hdvlofrpelgh  #lwk#hdfk #wkhul
GVSwuhtulwkphwlifeorfnv #ivkdwdoorzgpxowlsolfdwlrgudqg#
vxpv #i #lqwhjhug#s*vifrpsohphqw #dgg#duhghtxisshg #
zlwk#dg#dffxpxodwru Auhjlvwhuixvxdoofwduwlgidwid; Helwv [
Wkhpguhth{wuhphoth®flhqw#tiggavrgd| Awtvigrwikqfrpprg  #
wr#-qg#wkhp#hyhg#lg#orzOfrvw# SIDv1

Frgwlgxlqj/ #uhdol}lgj#vhtxhgwldaforilf #ghylwdeofiqyroyhwv#
wkhkvh#i ##v|vwhp #Horfn>#g#ihdolwilhu|#iwhgizh #ghhg#
pxowlso#orfn #ljgdov/#vgl«<huhguskdvhv#tigg#uhtxhgflhvl #
Khuhgljdlg/ #Avetlyrlg A#vkhlgahdol}dwlirdg| #F£OEwzkIfk #rxog # * ?

dovrfgwurgxfh#aqghviudeokghod|vitq #vkhforfn #blghvavkhul llgdoo|Aiviibdvilyroxwlrg#zh #qg#/rFv #VIvwhpiq #KkIs, #
dultSO@prgxohv #zklfk/ #hdvloftsdudphwhulthg#vwduwlgf zklfk #duhifkisv #rqwdlglgj #rgh #ru#pruh #ruhv/ #xvxdoolt
iurp #litedvhivljgdo/#oorzivkiihghudwlrg#i #oxowlsohqg# DUPHU#ULVFOWzKITk #duh#fdoohdK SVi#+KdugiSurfthvvru #

CLB

—

Qutput

[

InOut

vxepxowlsohv#ri#wkh#lgsxw#iuhtxhgf|l V|vwhp,/ #qg#lg#SJID #deulf/ #lodrqqhfwhg #| #kIjkOvshhg #
exvhvl

LTI Lopwkivsdviy #wivgi®txowwrighwhuplghéizkhwkhuawkhvi

—|_|—|_|clk—m ﬁ fkisv #duhtwrieh#rquighuhg #FSXviziwkadg#SID #duhdiwr

uhdol}frpsoh{ #orjlf/ #u#vxshuOISIDv#vkdwfrqwdlq#rgh #
rufpruh #huylth#ruhv #vlqwhuidfRzlwk#vkxwyightzruog#
Wkhgivkhulduhépruh #vshfl-f #orgxohv #irxqg #ig#plg0 #wrt pruh#hdvlo|1#

Clk Out
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Surjudp#eorfnv

Hyhdttehiruh#rlgj  #lqwrtghwdlowizh #uhdol}hgtkrz #1SJID #
surjudpplgj#pxvwi#iroorz#%vshfldo%#phwkrgrorjlhvl

lurp #kdwizh &dyh#hhgter fduizh #rxog #pdjlgh #rphwklqj #
viplodul

Program Block B

Program Block A
Lw#doo#ghshqggv#rg#wkh#frqwh{w#ri#frxuvhl Prograin BlockC
Iru #rxu#sxusrvhyv #izh #zlodfrfxv #rqo| #q #SIDv #dqg#wkht

prvw#rpprg  #Hh{wudeorfnvIdVkhkvh#i #/rFv #lgg#rpsoh{ #

LSv#vkrxog#ehorgj#wr#d#vhfrqg#ohduglgj#tvwhsl

Zlwk#vpdoo#ghyldwlrqv/#wkdw#lv#h{dfwo|#zkdw#kdsshqvl
Wkivitxiwh#rpiruwlgj> #v#zlwk#vudglwirgdsurjudpplaj/  #
zh #dq feuhdrigrzq #xu#sureohpAqwripdq| #/pdoohisduww
uhgxflgj#iwv#frpsoh{lw|1

Dgrwkhufrqvighudwirg #h #dq #pdnh #v#vkdwxu #surjudpv #
zloggrwieh#tivhtxhgfh #i #gvwuxfwlrqwru ## SX#vith{hfxwh/#
exwpxvwitloorzxvavehvwdeolvsdudphwhuitiqg#rqghfwirqv> #
wkhuhiruh#zh #h{shfw#rgh #u#pruh #odgjxdjhv #hduhg#wr#

Ohwitxv#vxppdulth#zkdw#zh#kdyh#vhhg#vr#idu=
OAVKHSJID #vitigiuud i #rg-jxudeoh #orfnv#vkdiidq #h#
frgghfwhg#wrjhwkhul
OAVKkhutluhsshfldoforfnv/ #loviiviehiblgnhgivkdw®fhqwo #
Igwhjudwh#vwdqgdug#dqg#suryhg#ixgfwlrqvl

wklv#sxusrvhl

O WkHtY%foxvwhutBehdwhdi ziwk#wkhtfrgghfwlirqv #ri #wkh# o o
WkIvivadovifruuhfwig#diwHvkHodagjxdjhv #ru #ghvljglgj #

lqglylgxdoeorfnv/#hlqj #lvwigfuHlufxiwv/#otrun #g#dudoohol o
. ] o dg#SJID #luhfdoohgK GG#+KdugzdulGhvfulswrdOdajxdjh,/ #
OBSurjudpplaj  #u#iwab|graglp, #hvljglg] #g#SJID #hdqv #

) zh #zloagixvh#d#vhviri #igvwuxfwlirqeivkdwghviuleh#zkdwsizh #
hvwdeolvklg# wkh# sdudphwhul}dwlirgri #lqglylgxdo# eorfnv #
zdaqwiwripdnh/ #wkhubzlogiwkhgh{lvwid#rpslohu #wkdwzlod#
dgg#wkhlu#qwhufrqghfwirgv

) wudqvodwh#hyhu|wklgj#lgwrikrz#lw#iviwr#eh#pdghl
Ohwiixv#qrz#vhh#krz#wr#ghvljg#rxu#wdshvwu|l . o )
LAvdlg#dwrwk#ehjlggla) #ri #wkRduwlfolwkdwwdsurjudp #

ISIDv #AwdvHgrwshvvhqwldavikdyh#gOghswiingrzohgjh #i #
gljlwdahohfwurglfviexwir #idutzh #dyh#qo| #vdonhigerxw
orjlf #orfnv#tlqg#rqghfwirgvl &Krz #r #rx #ihfrgfloh AvkkivzrB

WkHgkruwtlqvzhudvavkdwiploduivesvudglwlirgesurjudpplaj/  #
Wkivit#rgfhsw #ghulyhgiurp #zkdwizh #kdyh#hhgidggit# . ]
wkhulHuhtbd|huwti #evwudfwirgivkdigloorzisurjudpy  #vreh#

zdgqwiwighpskdvith #wiuljkwidzd| #ehfdxvh #Awiv#edvlfdoolt ] ) )
4 ) ) pdgh#odujhol#lgghshqghqw#ri#wkh#xqghuo|lgj#kdugzduhl
rgh #i #wkhpdlg Auhdvrgvizk| #lg#SJID #v#Hiwhagisuhihuuhgl

; WkhtwlIphtkdv#frph  Awidgwurgxfh#wki#irxu #surjudpplgj  #
Jurxsv #ri #FOEv#frqghfwhg #wrhdfk #rwkhu#fdq #kdyh# )
. phwkrgrorjlhv/ #exw#HuvdohwHgwurgxfh#vkodvidrgfhswl
lgwhufrgghfwlrqv# zlwk# rwkhu#jurxsv #ru#eh#frpsohwho|#

lgghshqghqw#vr #doBwkhviorjlfdo #oxvwhuwghsxwhgiwrid##

*?6D !
vshfl=f #xusrvh/ #zlodizrun #rpsohwho|#g#sdudoohédqolnk# ( ]
Viplodudvizkdwizh #kdyh#hhofzlwk# dugOL SW/ riwOL Swu #
d#FSX2PFX#zkhuh# plfurOwdvnv# duh# ghyhu# frpsohwho | #
) pruh #eulh-| #LSv#duhtedvlfdooj#oleudufprgxohv1#Eorfnv#
sdudookggtpxvwiehsh{hfxwhg#qg#viphOvkdulgj/thdfk #vdvi ) o )
: . zulwwhi#lg#rgh #i #vkiHodgjxdjhv #zh #durlgj  #viorrn Hdwa
zh#dub¥rig) #wrdffrpsolvk #q#dg#SJID #e| #phdqv #i #d# )
zkIfk #zh #zlogtqvwdqwldwiy#xu surjudpy  #vifodvvhvidgg#
vshfl=f #lufxlw#loszrun #rpsohwho|#dudookorivkwkhuvl )
frgqghfw#wkhp#wrjhwkhul
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) ) ()

Lzdgwavesriqwixwhvkdyhagizkhq #urjudpplgj  #udskifdool/ #

(B?7B1==9>7 =5D8?74?2<?795C wkitwrrafzlogtwxudtwki#gldjudpv #lqwr#Fwh{#-ohwtehiruh#

Vwduwlgj#dwwkh#kljkhvwi#ohyho#ri#devwudiwlrg/#zh#-dgpslodwirgl

41#V|vwhp

51#Ehkdylrudo 581F9?B1<

61#UWO#+Uhjlvwhu#Wudqvihu#Ohyho, 1 Wkivohyhaghvfulehv#vkEgoehkdylrusbi #xu Hlufxiw/Hvkdiv/#

71#Sk|vifdo zkdwiixgfwirgdolwithwikrxogkdyh/#iwkrxwirlgj  #gwrghwdig
derxw#IsO-rsv/ #phprulhv #ru#orjlf #eorfnvIfwzlogkeh#ixs #

*1CD5= wrivkHfrpslohu #vitiihfrigith - #vkkedvif feorfnv #vieh#kvhg/#

Vvwhp#urjudpplgj  #rupdoo|#virwighsdudwiphwkrgrorjy  # Sdudphwhulih#wkhp#dag#iqwhufraghfw#wkhpl
dvizh #vkdosvhh/#rgthswxdoo| #widoo#ixqghu#Ehkdylrudo# D#Ehkdylrudatsurjudp #zlogteh#sruwdeokdv#orgj #dvH#wki#
krzhyhu! #iviivérayhglhqw#vighvwlgjxivk #whvshfldoofizkhg # Yoh{whuqdd®wduhedovrsuhvhqwa#vkhivdujhwlvwhp#lgg#

zh #zrun #zIwkiVrFv/ #zkhuh#K S\VEdqg#SID #sduwidutiwzrg Kdyh#wkh#vdph#igwhuidfhl

vhsdudwh#hqwlwlhvl
EdvifdoopiwivvkHkljkhvw hyhagh #khuh#h #xviguwdqwidwh/) + $
sdudphwhul}h#dqg#olgn#rxu# Svi Lwvwdagviru #UhjlvwhuANudqvilkOhyhatdgg#dviwkhigdph #

Pruh #lgydagfhg #vrrovtloorzkvivigr Avkiviqhudskifdo #rup # Vwdwhi#fxu#surjudpplaj  #zlogieh#h{suhvvhg#ia#whupviri #
e| #fuhdwlgj#eorfn #gldjudpv/ #dqg#lg#wkivzd) #zh#fdq# Uhivwhuvivudqvihuehwzhhatuhjivwhuwidqg#rpelqdwruldo #

surjudp#dg#lSID#zIwkrxw#zulwlgj#d#olgh#ri#frghl orjifl
, - Khuhizh #duhforvhutwritwkkdugzduhkrzhyhu #vwlidovid#

kljkhu #ohyhtiwkdgi-OEv#Zkdwizh #zulwhizlogteh#sruwdeoh#
ehfdxvh #vkhikdugzduhtzh #lubrlgj  #vekvhizlogeh#hghulf #
dgg#suhvhqw#lg#doo#l SIDv#uhjdugohvviri#vith#dqg#Eudqg
= Whtpdnh #lg#iqdorj|/ #khq #h #run #Zlwk#lohvi#rshg/#orvh/#
uhdg2zulwhi#zh #duhtuhdvrqdeo#vxuht#wkdwkhvithqwlwl
zloo#eh#suhvhgw#lg#doo#rshudwlgj#v|vwhpvl
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Vkrzq #vi#plgipdo #vwhp#rqwdiglgj #lolg{*v#PlfurEodjh># (81C931<
PlfurEod}h #vdiriwfruh/ #1h vkkruh #i #HFSX#pdgh #ld# Khubeh #zrun #gluhfwol

vriwzduh#zkifk #fdq #uxatglunfwssurjudpy #+fdoohgeduho ZIWkAwkhkdugzduhwri #
phwdo#ru/#kdylgj #vx®flhqw#uhvrxufhv/#doorzvtkrvwlgj # WKHSID #h #ubkvig)/ # A

Olgx{#ru#dg#UWORK4 UhdowlphORWERdq| #iuhheavriwfruny # 2D #dg #hvwdeolvkwkh# [ SYSTEM (CONCEPT)
h{lvw/#hvshfldoo[#ULVFOY/#dv#zh#vkdoo#vhh1 orfdwirg# ri # foxvwhuvf " i

Zlwk#vkIv[vwhp #h #dq #oorfdwkvkhighthwwdu| #ohpru| # lagifdwhe — suhihuuhg
dqg#shulskhudowkdylgj #d#srzhuixo #1SID #dydlodeottizh # SAwkwiru #orfn #olghv#
fdq #dovrwkigriderxwisxwwigig#pruh #wkddigh #vriwfrun # dag# pdnh# dod wkh#
dqgtkdyh#vkhp#rppxqlfdwh  #/ld#o#D[L#exv-doviqankr rSWIPAwlrqv/ #shfl-f #
oleudul,#olnh#wkh#rgh#xvhg#e|[#DUP1 wrAwkdvifkls Avkowwk
Xvigj #d#udsklfdo #wrrowkHisurfivy #viyhu|#vipsoh=#rx # frpslohu #vikqdeokvr
hqwhetosvkHE Swivkurxjk ##vulylctgvhuwblgrvkhpaivijhwkhug 911

sdudphwhul}Hwkhp#wkurxik #xlghg #phaxv/ #dqg#-qdooft D#yhul#vkrurxjk #harzohgjh #i #loiviplgj #Avvxhvivitihtxluhg#
[rx#fdqfrpsloh#thyhulwkigjl dv#zhoerdv#frqvighudeoh#hohfwurgltwudlglgj #Grg*wiwklgr#

Zkhuh #wvkhubivigr udskifdo shglwruzh #zlogkvhadvhiwxas derwwmxhwiuhphpehu #vkdighyhorsphquiwrowdut¥

odqjxdjh #e| #irlgj  #wequwdqwldwixu #LSvizkIfk #h #zlodt dozd|v#ehwwhtdeoh# wi# rswiplth #ISJD # frgh># sk|vifdo #
wkha#sdudphwhullh#dqg#olgn#yld#frghl lgwhuyhqwlrdf li# grw# grgh # ngrzohgjhdeo|/ # frxog # eh#

[ RTL (REGISTERS)

Abstraction
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frxqwhusurgxfwlyhl

(B?7B1==9>7 <1>7E175C

Ehiruh#lylgj #rph #h{dpsohv/#wivihfhvvdu| #vitqwurgxth#
surjudpplgj#odgjxdjhvl

Wkhuldubvzr#dwhjrulhv #i #odgjxdjhv #ru#surjudpplgj  #
ISIDv/#rgh#judsklfdo#dqg#rgh#wh{wxdol

B1@893 (B?7B1==9>7
Judsklfdo#surjudpplgj  #rhv #rwth{lvwig#offghyhorsphgw
v|vwhpv#dqg#vHgrwivwdggdughvkdwv/Awivpsohphqwhg#
gl<huhgwol#e|#gl«huhqw#yhqgruvl
Zh #kdyh#douhdgfvhha#tv|vwhpOohyhisurjudpplgj>  #wkH#
rwkhushyhikhuh#h #dq #&vh#gfudsklfv #glwrdvivkiW®@hyho!
Lizh #dqwivikvh#g#SJID #vipdnh #shfldotorjif #hwzrunvi#
zklfk #pdgh #g#lviuhwhbrjlf #rxog #rufh &vavekvh#grihqv #
ri #gl«huhqwtqwhjudwheflufxiwv/i#vkigphwkrgrorj|  Av#xiwh#
dgydqwdjhrxvl
Zh #duhdirlgj  #wrpdnh #rxu #lufxlw#gldjudp #e| #igvhuwlgj
orjif #jdwhv##-IsO-rsv/ #frxqwhuv#dqg#zkdwhyhéthovhizh #
ghhg¥Wkhfrpslohu #zlogtvxudivkghvljq #oqwrdSJID #rgh #
+zh#zloo#vhh#dg#h{dpsoh#odwhu,1

74393 74393
QA Qial—
QiB Q1B —
pin_namei — Al Qic Al Qic—
EE - L—qaz Q1D —dA2 Q1D

—CRT @A
Slore azB
QzC g Q2C— J 5 =

QzD Q20 — @RI pin_namez

inst COUNTER COUNTER
B Ml o N

Reylrxvo| # dv# frpsoh{lw| # |gfuhdvhv/#wk# phwkrgrorj| #
suhvhgwshgruprxv #pdqdjhphqw #urechpv/#wvrgyhglhgfh #
ri #kvh#whpplgj #luhfwofiurp #vkhkvhu*wedfnjurxqg> #ru #
dg#hohfwurglighvljghu #lffxvwrphg #wveizrunlaj #zlwkdorilf #
jdwhvidqg#gwhjudwhéflufxiwv/i#wfhuwdlgofuhsuhvhowsivk b
frpiruwQ}rghl

Rah#dwifrqvighudwlrg=thyhu|wklgj#h #ffrpsolvk #udskifdoo| #
zh #dq #h{suhvv#g#d#wdggdugsruwdeotivh{odqjxdjh>#q#
idfwi#dogsurjudpplgj  #wrrowtwkdwlpsohphgw#judskifdo #

wr#Sdvfdo2DGD1

WkHhifrppxglw| #vivsoldh{dfwof83083/#hdfk #dfwlirq #vullqj#
wirqylgfh  Avktwkhugvkddiveddajxdjh kdvh{wuddigydgwdjhvO
grg*wieholhyBwifkrrvh - #Awkhirgh Awkdwdv#orvhvwiwerxu #
surjudpplgj#edfnjurxqgl

Yhulorjfiv#pruh #rpsdfw/ #Awkdv#yhu|#edvlf #w|sh#frqwurof
zh #dq #rs| #lq| #yduldeoktvrdq| #wkhuthyhghi #vkhpkdyh#
gl«huhqwivithv/#Emxvwidviiw#vigrgh#lg#F1
YKG@iv#pruh #eyhuervh/gpruh #zrugv #ghhg#vrehsizulwwhig
wrth{suhvv##rqvwuxiwiwivwurgjo|#v|shgitlqg#vkhuhirub#
dwvljgphgw #ehwzhhgigl<huhgwiv|shvidq #aqo| #eh#grgh #| #
h{solflwddvwizkifk/ #krzhyhu #v#qo| #iwivkifrpsiohu #duvhu#
ohyho#dqg#grhv#grwi#tsurgxfh#h{wud#frgh,1

VERILOG VHDL

EerT == mnfrds B E= Mﬁ;:iimﬁ“b@‘ﬁsaz
ibr El

B 1 ary IEEE;
moduTe Togic_v(input a, b, c, output q); gE.Std_'\Dch_lLﬁd.aﬂ;

1
3 use IE|
3 assign q = (a & b ~C; i . .
4 B ¢ 2 Eentity logic_vhdl is
5 endmodulg 8 port (7
a : in STD_LOGIC;
b : in STD_LOGIC;
€ : in STD_LOGIC;
g : out STD_LOGIC

Voo b W ]

end Togic_vhdl;

[y
NEO

13 garchitecture
14 Bbegin

16 q <= (a and b) or (not ©);

RTL of logic_vhdl is

18 end RTL;

Drelj #dgydgwdjhavivkdd odvkvrrovdoorzirx #vekdqgoh#
surmhfw#frqwdlqlaj #pl{hg #prgxohv/ #Yhulorj#dqg#YKGO#
vr#ingrzlgj #erwkiizh #dq Awklgrderxw#psruwlgj2hglwlgj #
dq|#LS#uhjdugohvv#ri#tkrz#iw#zdv#zulwwhgl
Wkhulduhtdovrtrwkhutodgjxdjhv #ru#suhsurfhvvruv #wkd
Igfuhdvh#vkohyhai #devwudfwlrgivxfk #va/|vwhpYhulorj#
ru#v/slqdoKGG@futhyhg#rpslohuv #vkdwloorzirx #vekvh#2
F.. #gluhfwoffexwi#uhfrpphqg #wkdwrx #dyrlg #wkhp#Hdwi
suvw>#vwduw#zlwk#wkh#edvifvl

Zlwk# hulorj#gg# KG@h #dq #urjudp #witlg| Hhyhahyhg#
sduwldogfivitwkhisk|vlfdo #ohyhivigfh #wkhulduh#orzOohyht
sulplwlyhvl

Ehiruh#lylgj #rph #h{dpsohv#bh¥kv#eulh-| fihfds#zkdwizh #
kdyh#vhhql
O#Zh#fdg#surjudp#l SIDv#dwHirku#ohyhov#ri#devwudiwlrg

surjudpplgj#doorz#iw#wr#eh#wudgvodwhg#lqwr#wh{w#prdiah #dq #kvhfudskif #sursulhwduliusivzrikijko| #ruwdeok

+5HDEl1< @B?7B1==9>7

Iru #vh{wxdsurjudpplgj/  #vkhivzr#pdlg #odgjxdjhv/ #kifk #
zh #uhfdoswrteh#K GGHKdugzdultGhvfulswirg#Odgjxdjh,/ #
duh#Yhulorj#dqg#YKGO1
Wkhtubth{dfwolthtxlydohgqwikvlgj #qh #u#vkitwkhutvnxviv
d#pdwwhiri #wdvwidgg#ohdglgj#wrzdugirgh #ru#wkrwkhut
v|qwd{t gdfwiY hulorj#v#yhu| #/plodutivid/#zkloh#Y KG @v#

whi{wxdtodgjxdjhv #fryhulqgj #wkhtwkuhBprvw#frpprqo| #
xvhg#ohyhovl
OWkwh{#odqjxdjhv/ #ixqgfwirqdooffduighqwlfdo#izh #dq #
fkrrvh  #klfkhyhu #qgh #zh #oinktushyhgiviskvhierwkig#vk
vdph#surmhfw
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WkIIv#rgo| #dag#lgwurgxfwru|2rulhqwdwiytduwlifol## L# zloat
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uhfrpphgg  #vxlwdeolvh{widqg#vxwruldeiwrohdudwk#vzr #
odgjxdjhv>#krzhyhu hikv#hh#lgth{dpsoh Avikqghuvwdqe
wkhgl«huhgfh#hwzhhgEhkdylrudetiqg#JWaurjudpplgjl
Sureohp#Zh #zdqwrwritvxp #wzr#irxuOelwizrugv #dqg#zh #
vwisxodvitvkdvk hxvwieh#prgxodu/ #vkdwv/#zh Hoxvwieh#
deohvrtihfhlyh#vgsxwig# duu i gielwi#-dulwkphwiduu|ryhu, #
iurp #vkhsuhylrxv #shudwlrggg#vkhaixwsxwitHduu [HRx v
elwkvhixofiru #vkhgh{wshudwlrg BVkIvzloghyhqwxdoedoorz#
xviwviEfrafdwhgdwhiwkbeorfnv#zh #dubérig)  Awdfuhdwhdg#
rughu#wr#dgg#zrugv#ri#juhdwhu#ohgjwkl

Iru #vkhtihfrug/ #g#6gljlwdatehuplqrorj|/ ##orfn#vkdwiggv#
wzr#zrugv #vrjhwkhuie| #kdqgolqgj #duulgidqg#-duu R xvi
Iv#fdoohg#d#ixoo0dgghul

Zh #zloaskvh#erwk# hulorjaqg#vk T xduwxwSulph#udskifv #
odgjxdjh#+wkh#LgqwhoODowhud#ghyhorsphgw#v|vwhp, 1
OhwHrwdutzlwk#wkHEhkdylrudaidssurdfk 1 AN gg#xs #vzr #
zrugv#zh#zloo#zulwh#vrphwklgj#olnh#wklv=

BEar ==Enfmis BEHE

Bmodule fadder_4bit(
input[3:0] a, // 4 bit (from 3 to 0) operand 4
input[3:0] b, // 4 bit (from 3 to 0) operand B
input cin, // carry In
output[3:0] sum, // 4 bit (from 3 to 0) sSum
output cout // carry out

assign {cout, sum} = a + b + cin;

O w000~ O e

[

endmodule

Wk hulorj#rgxoh/ #rgfhswxdoo| #wiviyhu| #plodutivig
d#odvvHAi vt rwiivkbpdlq #prgxoh #i #vkRsurmhfwwghhgv
wrteh#iqvwdqwldwiig#rughuswiixvh#wdd gg#wkIvid vz iwkd
fodvvhv/#zh#dg#griiw#dv#pdg|#wiphv#dv#zh#zdqwl
WkHigsxwitlqg#ixwsxwzrugv #uhdluud|wi #rxu #elwwghfoduhgt
lg#wkhfirup #Mlgdotelwi=HLglwidielw #dotlyduldeohwixqohw
vshfl=hg/ #uhgzluh#v|sh#lhBipsohblgnwivkdigr A rwikwruki
lgirupdwlrg #iwhedg#vvljgphaw/ #vitssrvhg #viihj #v|shi
yduldeohwg#kifk #vkhydoxhahpdlgv#yhg#iwhedvvljgphgwl
Dgrwkhu#shfxoldulwifzh #hqgfrxqwhu#zkhq #orrnlgj #dwwkiv
frgh #v#urxslgj> #uhihuulgpvivkfrgvwuxiwg=YduldeotD #
Yduldeoke€dvhtxlydohgwiviguhdwlgjfgiphpru|  #i#yduldeolt
wkdw ehfrphv  # wkh# jhrphwulf # frgfdwhqdwlirg # ri # erwk#

yduldeohv#olvwhg>#e|#gh-qlwlrg=t#wrs#0#erwwrp/fohiv# * .

Lgftxu #dvh/ Aviivkyduldeotoxp/ #£h #luhrlg)  Avidrgfdwhgdwhi
dielwHwkH-duuxw, #vkdzlogeh#oohdi fivktxp #i# #e# #
flg #surgxfhv ##duu| #xwitivkdiiv/Hi #wiviuhdwhdivkddirxu #
elwvXowlpdwhavkhfrgfdwhgdwlirg #frxw/#xp€ Avad#B0e vt
zlgh#yduldeohl

Revhuyhivkddti #£h #lg#rwkdyh#vkhiv| shighfodudwlirgfkifk #
Iv#ghfhvvdu| #ehfdxvh #zh #uhdwhgtd#prgxoh/ #wkhizkroh #
wklgj#zrxog#eh#uhgxthg#wr#d#vlgjoh#vwdwhphqwl

Zh #rph #wvUW&urjudpplajl  #h #dubdrlg)  #vefuhdwhid#
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irxuOelw#dgghutdv#d#frafdwhqdwlrg #ri #irxu #rghOelw#ixoo0
dgghuviwkividoorzvixviwrighfuhdvh#wkwrwdsrpsoh{lw| #
e| #xvlqj #d#kIhudufklfdo#dssurdfk/ #dv#zlodtehfrph #ohdu#
hvshfldoo|#e|#orrnlgj#dw#wkh#judskifdo#gldjudpvl

Zh #logvhhtkrz #vigr #vkiverwikdudskifdool/ #zlwkit#zlulgj #
gldjudp/#dqg#wh{wxdoo|1

WkvAv#wkhtvikhpdwlfO-oh#ri #d#rghOelw#ixoo0dgghiit Wk
odeho#4/ #5/ #6 #luhinxvi{sodqdwrufpdehoivkdwgvhuwhg
zkrvh#uhdvrg#zloo#eh#fohdu#odwhu,

w1

:

‘)D*QUIEJI_E sSuM
w3

sate

AND2
LIDW
ANDZ

_D : e 3

gate 5

QUL cour

w2

WKkIvflufxiw#xpv #vzrielwwbiigg#EHrgvighulgj #vkikgsxwg
fduu|ryhu #LQA qg#xwsxwwIgjHi AdssursuldwhHvk i xwsxw
fduu|ryhu#FRXW1

Litzh #zdgwiwrth{whqgivkhizrug/ #h #ghhg#vrvh#pxowlsok
dgghuv#e|#fdvfdglgj#FLQ#dqg#FRXW1

Iroorzlgj #Avawkbvfkhpdwlf #i #wkHfirxuOelwsixoo0dgghivie
IpsohphgwAwitHuhdwhgtgi Sturp #vkhRtghOelwixoo0dgght
dgg#gvhuwhgt Lh#gvwdgwldwhigyirxu #wlphvivkhaipdgh #
wkh#ghfhvvdul|#frqghfwirqvl

: : fadder_1bit s . ; )
0 | — I%T s S OUTRUT — S0
oo . B
BO [— B cout
S — CIN 0 -
1
TR R fadder_1bit HMEamay
A1 C_o—heet y A SUM s —
INFUT -
B1 D—vu‘ B couT
ST it o
instT (=]
fadder_1bit
A2 D_%I : A SUM S——
b2 N B couT | |
P e i
instZ gz "
X X X - fadder_1bit - X X X
A3 [— A SUM e —
— INFUT . i°
Ve } B cout
T -
inst3 e % 4 -
CIN [

Ohwixv#qrz #Horrn#Hdwiwkwh{wxdrxqwhusduwiq#Yhulorjs#
kdyh#sxusrvho| #xvhg#wkH#oleuduftsulplwlyhviri #wkhtorjlf #
jdwhvivekrz #vkbh{dfw#iqdorj| #lwk#vkhzlulgj #ldjudp/ #
dqo#qrz #wkHtodeho#z4/ #z5/ #26 #zkIfk #duh#whpsrudu|#
yduldeohituhsuhvhgwlgifrqghfwlgj #zluhv#zlogpdnh #hqvhl
Lizh &kdg#rwzdgwhgivekvhibrilf #dwhvipxfk #pruh #lpsol/ #
Igvwhdgti #dqg#dwhb6+z5/#d/#He,>Hzh #rxog #kdyh#zulwwhi
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&
dwvljg#z5#@#d#)#e>Hwkh#uhvxow#liv#wkh#vdphl

E| gh-qlwirg#vki-uvasdudphwhedi ##brjlf ssruwdvitlozd|v#
wkh#rxwsxw/#iroorzhg#e|#wkh#lqsxwvl

frg—jxudwlrg #ohfzh #luhgrlgj  #vrdvvrfldwhizlwkésk|vifdo #
slgv#i #wk#SID HAqglfdwlqj Adoverwkhudwwulexwirlgsxw
Rxwsxw/#Rshg#gudlg#hwfll,1

W7 EEmfN 0w R ES Wkh#rgfhsw #ri #vipxodwlrg#g# SIDv #vyhu|#vipsoh=zh #
SRR ™ 2 fuhdwhtd#prgxoh/ #g#whvwehgfémdujraswkdguwdawldwiiv
input b,
'mput cin,

wkhivrstprgxoh #gg#pdqdjhv Awvk 2Ryld&riwzduh#vkurxjk #
surjudpphg#%vwlpxol1%

Wkhulvévkhdivkhtswirg #i #lhzlgj #vkih{fkdgjhg #ljgdov#
lg#d#vriwzduh#orjlf #dgdo|thutru#vdylgj #wkhp#veglvn#dgg#
ylhzlgj#wkhp#ziwk#dgrwkhu#wrrol

Vrph #ghyhorsphgwiv|vwhpv#kdyh#wkHvipxodwruexlowqg/#
rwkhuvgr #grw #Krzhyhu #wkhuliduhduhhtvipxodwruvivxfk #
Wkivv#-qdootiwkixoo0dgghiizkhuh#vkhirxu #rghOelwsixoo0 dv#Lfduxviwkdwdoorz#frpslodwirg #dgg#vipxodwlirg#ri #d#
dgghuv#duh#wr#eh#lgvwdgwldwhgl Yhulorj#surmhfde| #surgxflgj ##-olvkdwidg #eh#/lhzhg #e| #
Dv#|rx#fdg#vhh/#wkh#wzr#dssurdfkhv#duh#txlwh#gl«hiihgdWNZdyh/#dovr#d#iuhh#wrrol

output sum,
output cout

[ R e R PR N .:_‘J

wire wi, w2, w3; // ‘,cemporary

// gate_x is an arbitrary (unique) instance name
xor gate_1 (wl, a, b);
xor gate_2 (surn wl, cwn)

b);

and gate_3 (w2,
cin);

land gate_4 (w3,

or gate_5 (cout, w2, w3);

a,
wl,

endmodule

He7T EEmrfmils Y@= 95<4C ?6 L@@<931D9?>

1 BEmodule fadder_4bit_rtl1(

2 input[3:0] a. ,ff 4 bit (from 3 to 0) operand A

3 1nput[3 0] b, / 4 bit (from 3 to 0) operand B

4 input cin, / carry In

5 output[3: 0] sum, /,f 4 bit (from 3 to 0) Sum

6 ouTpUT cout // carry out

7

10

11 fadder_1bit_rt] adder_1 (a[0], b[0], cin, sum[0], c0); TESTBENCH TOP
12 fadder_1bit_rtl adder_2 (a[1], b[1], cO, sum[1], c1);

13 fadder_1bit_rt] adder_3 (a[2], b[2], cl, sum[2], c2);

14 fadder_1bit_rtl adder_4 (a[3], b[3], c2, sum[3], cout); _
15

16

i endmodule
Ohw*v#uhfds
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) ) ()

Dgrwkhuidssolfdwirgh#zkhuh#wkhxvh#ri #1ISIDv #ivHurzlgj # Zh #kdyh#douhdg¥phqwirghg #wkHthpeod}rghg #vriwfruhv #
udslgojduhkdugzduh#dffhohudwruviru #IjkOshuirupdgfh  # PlfurEod}h #lqg#Qlrv/#kifk #Huhghyhorshgigg#xssruwhgt
frpsxwhuv #dqg#u|swdgdo|vivEL#vihvwipdwhgwkdwg#vki gluhfwole| #SJD #Hdaxidfwxuhuvwivisrvvieoh#ivikqgipda| #
gh{wiihz #lhduv# SID0edvhg#kdugzduh#zloghtxdowkdwri # rwkhufruhv/ #htxdoo|#rpsoh{/ #dvhg#q #LVFOufkiwhfwxul
wudglwlrgdo#FSXv#lg#suhvhgfhl rq #wkhtghwitehfdxvh #wfv#iuhhzlgho| #grfxphqwhg #dgg#
GxhviivkHosdudookpdivxultiqgg#issursuldwhishfldoeorfnv/# frpsrvdeoh/#vrizh#dg#terwk#vipsolil#dqg#hqulfk#iwl
dgrwkhut=hoglq#zkltk #SJIDv #duhhphuijlg) #vwurgjo|#duh# D#vriwfruh #Iv# ohv idvwi wkddf d# kdugfruh #ri #lghqwlifde#
ghxudéighwzrunvdqg#pdfkigh #ohduglgj#Vr #vivwhpv#iru# dufklwhfwxuldgg#lgwhugdévikhph/ #krzhyhu #e| #kdylgj #
frpsxwhu#ylvirg#dqg#sdwwhug#uhfriglwirgl frpsohwh #frqwurotryhu#h{hfxwlrg/ #zh #fdq/ #iru #h{dpsoh/#
llgdoo|#SJIDv #luhkvhg#vighyhorsphgwt|vwhpv#ru DVLFW# pdnh#uhdowlph#vriwfruhvl
fkisv Avkdwduhiglufklwhfwxudogihu|#Iploduexwiubghvljghg # Lihplgg#rx Avkdwahdowlptyrhv #rwsphdq Advwushuirupdgwi#
gluhfwotig#vkHidfwru| #q #lolfrlaVkHErvw#i #IgDVLEKIs # exwghwhuplglvwlfEkdyh#zulwwhiglgluwlfolivkdwizhgfrxudjih  #
Ivipxfk #Horzhusvkdgdg#SID>#vkhdubighvljghg #ru#kljk # |rx#wr#uhdg#li#|rx#zdgwiwr#h{soruh#wklv#wrslf#ixuwkhul
yroxph #dssolfdwlirqvigvxfk #dv#frqwuroohutiru #KdughGlvnv# Zh #dq #ihsurgxth sh{lvwlgj # SXviu#uhdwhighz #qghv #Ilwk#
judsklfv #dugv/shwfBVkHsureohp Avvkdig#glwlddgyhvwphgwt duelwudd dufkiwhfwxuh# dag# lgvwuxfwirgt vhwwi shukdsv#
ri #d#hz #kxgguhg#vkrxvdgg#vauhtxluhg#wvpdnh #vk-uvd jhduhg#wrzdug#vroylgj#vshfl-fi#sureohpvl
fkis/ #dgtdprxgw #vkdwviihshdwhgg#dvh #i #uhylvirgv#ru # Wkhulvaivkizkroh #ihwurjdph#ruog#ru #kifk  #wbvisrvvieoh#
huuruv#Ehlgj #deohtvivipxodwhid#lufxiwHg#wk#-hoghdag# wrhqgh{dfwiihsolfdvi fhgwlulirgvrohv/ #LhBFSXAphpru|/ #
grw#mxvw#dgdo|wlifdoo|/#dg#eh#d#vljql-fdgw#ulvn#gigxidgg#vxssruwtiklsvl #WkHiprvw #dprxv/  #PIvWhetdqg#PIvw#
xvh#kdugzduh#vkdwhvagrwivk ifkhdshvwgexwivkhubivadovr
33?=@<9C8=5>DC 1335CC92<5 D? 1<QHVWdgj#zkifk #uhsolfdwh#d#QlqwhqgrtQH\#rq #d#yhu|#
Zh #dyh#hhgivkwuxfwxui #ig#SJID #lgg#wvsdudooholvg Igh{shqvlyh#SID#erdug#+Wdqj#Qdqgr#53n,1
dovrzh #kdyh#hdughgwvkdwvkhubuhshfldolthg#eorfnv#vet Wkhviisurmhfwiduhiyhu|#igwhuhvwidfiurp #dg#hgxfdwlirgdo#
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Lpdjlgh #rx #ghhg#wvhed/Sidgwhuidfhwizrunlgj #Ag#sdudoolo dv#vriwfruh#rg#wkh#zhel
dag#suhOsurfhvvlgj #gdwdwkhuliduhigr #PFXv #wifrqwdlg# llgdool#zh #dq Avkiqrti #
wkhp#Pdnlgj #wvkhp#ziwk#dgH# SID HAvitxiwh#vipsoh/#pdgh # ghvljglgj #plfur #fruhv#‘
rgh #iqwhuidffiirx #pxowlsofiwaVdph #i #rxuvh #iru #XDUWE wi# shuirup # vshfl-f #
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Igqrydwlirqv# derxw# wr# kiw# wkh# pdunhwB# Duh# wkhlu#epl}dwlrq%# surfhvvhv# lg# rughu# wr# dgdsw# wkhp# wr#
jdph#frpsdglhv#uhfifolgj#lpsruwdgw#wiwohv#iurp#wkh#  %olplwv# Ig# whupv# ri# phprul/# srzhu# dgg# FSX1%# Vr#
sdvw/#ru#duh#wkh|#fuhdwlgj#ghz#vwudwhjlif#sduwhuvkisigsduhqwol# wkh# dufkiwhfwxuh# ri# wkiv# khlu# vhhpv# wr#
wr#pdnh#lpsuryhphgwv#rg#vrph#juhdw#uhfhqw#wiwohvBelyh# ehhag# frg-uphg# el# wkh# elj# ervvhv# ri# wkh# elj#
Khuh# zh# xqyhlo# vrph# ghzv# iurp# wkh# sdvw/# hyroyhg#6Q1%#

Igwr# da# xgfhuwdlg# suhvhaw/# zlwk# juhdw# Iqvijkwv# irlsg# wkh# phdgwlph#wkdw# Vxshu# Pdulr# Eurv# Zrqghu# zloo#
wkh# ixwxuhOd# flufxodu# sklorvrsk|# wislfdo# ri# wkh#frph# wr# oljkw# zh# dovr# kdyh# ghzv# derxw# wkh# [er{#
Mdsdghvh# odqg/# dv# L# kdyh# iuhtxhqwo|# phgwlirghg# Igdph#Sdvv=#lw#zloo#xqghujr#d#sulfh#lgfuhdvh#jlyhg#wkh#
sdvw#duwlfohv$ sodghwO0zIgh#lg-dwlrgl

Ohw*v#pdnh#d#eulhi#vwrs#dwH#wKh#E|j#%Q%#krxvhl  Krz#Iv# lw#wkdw#wkiv# eulhi# vwrs#lo# wkh# elj# % Q%# krxvhi
Dv# zh# nqrz# Jdphvfrp# Iv# ryhu# dqg# wkhuh# Iv# jundw# sriqwlgj#lwv#dh#wrzdug#wkh#Plfurvriw#krxvhB

ex}}# derxw#wkh#kdugzduh# prxaqwhg#lg#wkh# Qlgwhagr®klo# Vshafhu# dv# zh# nqrz# Iv# wkh# khdg# ri# Plfurvriw*v#
VzIwfk#5/#d#frgvroh#tvwloo#grw#r®fldoo|#dgarxgfhg#e[#Jdplai# glylvirg/# dag# lg# dgglwlrg# wr# uhfhqwol#
Njrwr# exw# vhw# wr# eh# wkh# orgjodzdiwhg# khlul# Zfodulgj# vxfk# d# ixwxuh# Igfundvh/# dv# zhoo# dv#
suredeo|#zrg*w#vhh#lw#xqghu#wkh#Fkulvwpdv#wuhh/#esklthudwlgj# wkh# fulviv# ri# DDDOedvhg# jdphv/# kh# dovr#
wiph# Iv# uxgqloj# rxw/# shukdsv# zh# zloo# vhh# Iw# Ig# plgdaarxgfhg#d#vxusulvigi#wklgj#do#hduwkixdnh#zlwk#dg#
5357/# dqg# Iwv# shuirupdqfh# zloo# eh# viplodu# wr# wkidgflhgw#-dyru#dgg#ixwxuh#ylvirgvl

[er{# Vhulhv# V# dqg# DVXV# URJ# Dool# lg# grinhg# dqg@owkrxjk#qrwklgj#fdg#eh#r®fldoo|#dqarxgfhg# dv# [hw/#
sruwdeoh#prghv/#uhvshfwlyhol|l [er{# Jdph# Vwxglrv# Iv# dw# zrun# rg# vhyhudo# wiwohv# lg#
Wkh# frgvroh*v# vxssruw# iru# QYLGLD*v# GOVV# dsshdiilgoderudwlirg# zlwk# Mdsdghvh# vwxglrvl# Zh# Ipdjlgh#



wkhag# wkdw# wkhvh# duh# wlwohv# ghyhorshg# lg# wkighffddiig#wr#eh#erxjkwi#e|#wkh#Dphulfdg#jldgwl#

Jdph# Vwxglrv#  Sxeolvklgj# vhfwlrg/# zkltk# Iv#  Khuh# Iv# d# wudgvodwlrg# ri# zkdw# zdv# zulwwhag# lg# wkh# hO
uhvsrqvleoh# iru# surgxflgj# lluvw# Sduw|# wiwohv# pdgh# eldlotwkdw#hphujhg#=

wklugOsduw|# ghyhorshuvl# Qr# wlwohv# kdyh# élldghhvkl/# L# wrwdool|# djuhh# wkdw# Qlgwhqgr# Iv# WKEF
dggrxgfhg/# uhohdvh# suhglfwirgv# duh# wkhuhiruh# dw# dgtpdu|# DVVHWH# iru# Jdplqj# dgg# dv# ri# wrgd|# Jdplqj#
xqvshfl=hg# gdwh# dv# Plfurvriw# suredeol|# zdqwv# wri# wkh# prvw# olnho|# sdwk# wr# ehdw# iru# uhohydqfh# wr#
dyrlg# pdnlgj# wkh# vdph# plvwdnh# Iw# pdgh# zlwk#rgvxphuvl#L#kdyh#kdg#gxphurxv#frqyhuvdwlrgv#ziwk#
Vidoherxqg/# ixholqgj# vr# pdq|# uxpruv# rqo|# wr# kdyh# wkh# whdp# ohdglgj# Qlgwhqgr# derxw# forvhu#

wkhp#exuvw#olnh#d#elj#texeeohl frooderudwlirg#dgg#ihho#wkdw#li#d#frpsdq|#lg#wkh#Xglwhg#
Vwdwhv# kdg# dq|# fkdgfh# zlwk# Qlqwhqgr/# zh# duh#
Qrw#rgo|#wkdwl suredeo|# lg# wkh# ehvw# srviwlrgl# Wkh# xqgiruwxqdwh#

Plfurvriw*v#  zloolgjghvv# wr# h{sdqg# wkurxjk# viwxdwlrg#+ru#iruwxqdwh#iru#Qlgwhqgr#lv#wkdw#Qlgwhqgr#

dftxlviwlrgv#ri#pdmru#tvwxglrv#lvigrz#zhoo#ngrzg#ghzv#iv# viwwlgj# rg# d# prxqwdlg# ri# fdvk/# dgg# wkh|# kdyh# d#

wr#dool# erdug# ri# gluhfwruv# wkdw# kdv# qrw# sxvkhg# iru# ixuwkhu#
Igfuhdvhv#lg#pdunhw#jurzwk#ru#lgfuhdvhv#lg#wkh#ydoxh#

Dphulfd# dqg# Mdsdg# zdqw# wr# pdnh# pruh# dqg# pruhdwkhlu#vkduhv/#h{fhsw#lg#pruh#uhfhqw#wlphv1#L#vd|#%lq

djuhhphqwv1#Wkiv#ylvirg#ri#sduwhuvkls#vkrxog#eh#vhiapath# uhfhqw# wiphv%# dv# rxu# h{0Ydoxh# Dfw# rq# wkh#

qrwi rqo|# iurp# wkh# sriqw# ri# ylhz# ri# ylghr# jdphv# exw#Plfurvriw# erdug# dftxluhg# khdy|# vkduhv# Ig# Qlgwhqgr/#

hvshfldoo|# iurp# wkh# sriqw# ri# ylhz# ri# vkdulgj# dgg# L# nhsw# lg# wrxfk# zlwk# Pdvrg# Pru-w# dv# kh#

ngrzohgjh# ri# wkh# kljkhvw# ohyho# hohfwurqlfv/# wkh# wsatfhhghg#zlwk#wklv#dftxlviwlrgl

vhfuhw# nlqg/# zlwk# d# yhlohg# plolwdu|# diwhuwdvwh/# dozd|v#

uhpdiglgj#tdwH#wkh#wrs#rit#surgxfwlrqv#jlyhg#wkh#vxgghaiw# Iv# olnho|# wr# frqwlgxh# wr# sxvk# iru# pruh# Qlgwhqgr#

ulvh# ri## rwkhu# frpshwiwruv# vxfk# dv# Fklgd# Igkhuhgw# wiktluhv/# zkIfk# frxog# fuhdwh# rssruwxglwlhv# iru# xv1#

dqg|#-hog/#zruogzlghl# Ziwkrxw# wkliv# fdwdo|vw/# L# gra*w# vhh# d# fkdqfh# iru# d#

Lg# dgglwlrg/# wkh# srrolgj# ri# ngrzohgjh# uhjduglgj# vkruwOwhup# dftxiviwlrg# ri# Qlgwhqgr# zkhuh# erwk#

hohfwurqlfv# zrxog# eulgj# d#jhghudo# xsjudgh#ri# doo# widdtiwlhv# djuhh/#dqg# Plfurvriw# dqg# L# grg*w# eholhyh#wkdw#

vpdooO# wr# phglxpOvithg# lggxvwulhv# wkdw# uhyrogighvvlyh#dfwlrg#zrxog#eh#wkh#Igglfdwhg#rgh/#vr# zh#

durxqg#wkh#hqwluh#surfhvv#ri#FSX2JSX#ghyhorsphqw@uh# sod|lgj# wkh# orgj# jdph1# Krzhyhu'# rxu# erdug# kdv#

iurp# vipsoh# fkhplvwul# iru# SFE# sulgwlgj# wr# wkhilhzhg# wkh# hqwluh# zulwwhq# uhsruw# rg# Qlgwhqgr# +dqg#

jhghudwlrg# ri# ghz# sdwhgwv# jlyhg# wkh# fxuuhqw#oyh# dqg# Iv# wrwdoo|# vxssruwlyh# rg# erwk# li# wkh#

vwdjqdwlirg#ri#d#Wdlzdg#wkdw#irfxvhv#lgyhvwphqw# prutssruwxglw|#suhvhgwv#lwvhoif#dv#dp#L 1

dgg# pruh# rg# lwv# rzg# ghihqvh# lgvwhdg# ri# ghyhorslgj#

ghz/#kljkhuOshuirupdgfh#frpsrghqwv1# L# olnh# wkliv# glvixvvilrg# dgg# dssuhfldwh# wkdw# |rx# vhh#

Krshixoo|/#wkh#vryhuhljglvw# dpelwlrgv# ri# vrph#vwdwhwissruwxglwlhv#lg#iw 1#Dw#vrph#sriqw/#dftxlulgj#Qlgwhqgr#

zloo# grw# ixuwkhu#xqghuplgh#zruog# vwdelolw|1# Krshixawpg# eh# d# fduhhuOgh-qlgj# prphqw/# dqg# L# —upol#

zh# zloo# vrrg# eh# deoh# wr# vshdn# rqo|# ri# surjuhvv# dgglolhyh#lw#zrxog#eh#d#juhdw#pryh#iru#terwk#frpsdqlhv1#

survshulw|# iru# doo# dqg# shukdsv# uhphpehu# wkh# zru@tywhqgr# Iv# mxvw# wdnlqj# vr# orqj# wr# vhh# wkdw# wkhlu#

%gurgh%# vroho|# dv# d# wr|# htxlsshg# zlwk# d# uhpridkuh#h{lvwv#rxwvigh#ritwkhlu#kdugzduh1%

frgwuro#wkdw# doorzhg# xv#wr# revhuyh# d# ohdwkhy## edoorr

vwxfn#rg#wkh#urrigrigrxu#krxvhl Ohw# xv# fraqfoxgh# khuh# iru# qrz# jx|v/# dv# [rx# fdg# zhoo#
vhh#lg#Mdsdg#wkh#sdvw/#wkh#suhvhqw#dgg#hvshitdoo|#wkh

Edfn#wr#Plfurvriwl11#Lg#d#uhfhqw#hOpdlo#h{fkdqjhtwkawuh# dozd|v# frigflgh# dv# d# vsludo# pryhphqw1# Qhyhu#

fdph# wr# oljkw# dv# sduw# ri# wkh# sursrvhg# Diwlylvirgdgghuhvwlpdwh# hyhg# d# ehqg# ri# wklv# vsludo=# lw# frxog#

Eol}}dug#dftxiviwlrg/ kigh#juhdw# vxusulvhv# dffuxhg#iurp# h{shulhqgfh#|g# qrw#

Sklo#Vshgfhu#uhsruwhgo|#zurwh#wr# d#froohdjxh/#vd|l@dnlgj#wkh#vdph#plvwdnhv#ri#rgh*v#sdvwidjdlg 1#

wkdw# wkh# dftxlviwlrg# ri# Qlqwhqgr# zrxog# uhsuhvhqw# d#

%fduhhuOgh-qlqj#prphqw%#iru#klp 1#Vr#lw#dsshduv#wkdaut o#twkh#gh{w#uhdglgj#ghdu#iulhqgv$

Vshqfhu# kdv# ehhg# frxuwlgj# Qlgwhqgr/# exw# wkdw# wkh#

eli# %Q%# kdv# +dssduhqwol|# dv# zhoo# dv# prphgwdulo|,#
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) 5 <51 C5 =#PDBk#4</#5356 whqgh#lg#wkh#sludwhéyhuvirgZh #gr #Ordg#dqg#vkruwol
diwhuzdugszh #lurduhhwhge| #vkhfkxjjla)  #i #vkkhgjlgh #
h«hfwlyhoftuhsurgxfhg #e| #wkhvrxqg #zdyhv #ri #wki#VLGE
Wkivjdph #dv #tihohdvhgq#dufk #6356 | HOKVANVKHvhdpt WkHAfuhhg#lyhv #xv#ehdxwlixéfroruixo#udskifv/ #zlwk#d#
lg#fkdujh #i #wvkHvhfkglfdotvigh#ri #3SH#H-duvivirgh #i #wkht eoxipxvfoh #du#ehlqgj #kdvhg #e| #zkdwiorrnv #olnkd#uhgt
kljkhvw #txdolw|#OVHKtsurgxthg #wkhfrgh>#Doplikw| #Jrg # Sruvfkhl

ghvljghg #wkHjudsklfv/ #huhtdvvivwhge| #Qlfr #JdolvAdqg#
QhfurSror#kdggohg#wkh#vrxgqgl
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Khuhizh #rph  #vetvkbipdlq #/fuhhg/tzkhuh#zh #zlogihhtvkit
-yhtorfdwlirqvig#zkifk #h #dq thgjdjhl #Hdfk#orfdwlrg#kdv#
Ehiruh#ww®fldo #hohdvhivkiviwdiouhdgtpdgh #khdgolghv# —yh#vudfnwviiru ##vrwdl #r fohvwivkdgb8#udfhvadydlodeokd
dv#iwtzdv #udgnhgts5qg#lg#wkhtZIOGHGhpr #Frpshwiwlrg# Qrwir thdv|/ #hfdxvh #rx #&dyh#viizlq AvkhtidfhvAgavkhisuvd
IRUhHYHW@5356 #0MURERWILWv#g#ryhukhdgOylhz #gulylgj # duhdidveddlq #dffhvy #vvkigh{wetgh #dgg#vr #q1#Zh #wduiiv
jdph/ ##hquh #vkdvzdv #h-qlwhafg#dvkirg #g#vkifroghg # zlwk#wk-uviivorwti #udfhv/#dqg#duhfuhhwhgte| #d#6/5/4 #
djh1#Mxvitshphpehu #viphohvipdvwhuslhfhvixtk sviPlfur # frxqwgrzg/ #IR#zlwk#dsrrg  #gljiwlthg #yrzho#Udfhv#fdq #
Pdfklghv #lgg#/xshufduvitq #vkhfrrih/ #qg#gg|#Khduitq # eh#djdiqvwHvkhigwrszdwik#u#djdigywawkhusyhklfohviziwkd
wkH#Dpljd1 #Exw#iurp #wkHtyhu|#-uvwjudsklf #vfuhhqv#ri # déwrwdi #rxul#glwlidodivk#pdgrqgdv #| #olnkigurghv#q#
suhvhgwdwlrg#dvshg/ #ehfdxvh ##kdg#d#dvkedfn #doohgt wkhn|/ #vivkherughuvipdunlgj svkatirdg#ubidinbfrgfunwh #
%Krdrg/%t#/hjdOeudqghgiidfigj #dph #vkdwrwthyhu|rgh # zdoovtlqg#orz skvirzq #iwivkioljkwhvirgwdfw BAVKHvud
zlogtihphpehulibwvitiehjdg #vifudgnixwiivkbituvihz #dphv/ # Ivigrwizigh #vigloslqgavkfxuyhv#luhdiwhohivijkwANudgvodwiag

LArw #rg-updwlirq #wkdwivk S #Hduwigudzv#khdylo|#iurp #
wkH¥/hjd #ufdgh/#ihohdvhdg#<;; #g#lufdghviqg#rqyhuwhg#
lg#4<<3#iru#pdmru#grphvwlif#sodwirupvl

Zh #uhtoxfn| Adiwhédogkhfdxvh #vrgd| #zh tkdyh#dffhvv Hvi
uhpdundeoldphv/ #olnktvkidgh/ Avigr HrvwED#Hdph #Hvkdw
dvitvkhtviphtizrxog #dyh#rvw#hyhudgivkrxvdgg#oludviru#d#

lg#HdHgxwvkhoBk-uvdwheiploxwhvi#vshaqwisrxqglgj  #dos
ryhu#vkisodfhsehiruh #ihdol}gj#vkdeg #vkvxugiwivizivh #
wrtdgmxviwshhg#Kdylgj #-qglvkhg#rgh #odstghfhqwopwkht
rwkhutfhqdulrv #ehjlg #vikqorfn/ #g#zklfk #qgh #iwhgihqgv#
rghvhoittilfko| #sruwlqj #ZIwk#ssrghqwv1#ihpdlg #lvsodfhg#
e| #vkhgrgh{ivwhqwwsulwifroolvirg=svkifduv#dq dvvH#yhu#
hdfk #rwkhu# zlwkrxwi# d# sureohp1# Suredeo|#li#wkh# kdg#
frpelghg  #AvkhgI®fxow|#i #rwklwwlgfivkhblplwti AvkRtirdg#
zlwk#wkhfroolvirg #ehwzhhgivsulwhitwkdph #zrxog #kdyh#
ehhg#xgsod|deohl

FSX0gulyhgffduv#olwhudezdontdzd| #qlwldoofexwidviwkit
jdphv #r #q/ #vkihholgj#psuryhv #dgg##sod|#wivxude| #
wxugL wvwldigvdnhitd#zkloh#wrpdvwhutwk i ghuwldri #wkht
frqwurovikrzhyhu #lwk#vkhfdu#gfuhdvlgj #whhulggvshhg#
zkloh#kroglgj #luhfwirg®Sduwlfxodlwwhgwlthxvwiehisdlg#



wetwkhfrgvwuxfwlrg #viwhwvidwwhuhigdurxqg #wkHurdgyv=# IWBWKRphulwwduhépda|/ #ghvsiwhiwkRigrwigfrgvighudeoh#
expslgj #qwrirgh #zlogkhdylof#gdpdjh #xu#rxuOzkhhohg# gl®fxow|#Judskifv #dqg#vrxag Ahwixv#h{flwhg/4dgg#afh #
yhkifoh/#pxfk #dvwhé#wkddfmxviklwwlginloohtixdug #udlowd [rx #hwavkhikdaj #i Avkig|qdplfv #i Avkifrqwurovgrx #kdyh#
Khuhtdqg#vkhubrx #dq #lfn #s#rph #doxdeotQlwutivkdw dduhdwiviph¥Dvitifdg#i #vkivhquh/#&krzhyhu #iskdyh#rph #
jlyhv #v#vkdin{wudelwti ulwDwvizh #urjuhvy #vkurxjk #vki# uhjuhwwziwk#olwwigituh #wkIwS #Fduwizrxog #kdyh#ehha#
jdph #zh #dq #krirvh  #gl<huhquiv|shwii #duv#dgg#fkdajh # skharphqdol#iru #h{dpsoh/#L#zrxog #kdyh#olnhghwrtkdyh#
wkhlefrorul#AVKIvvasxuhofda#dhvwkhwiiulogehfdxvh #wkh fkrvhg #gulyhutiwivkiehjlaglaj #lqg#d|eh #hho#isrglxp #
shuirupdath #praj #vkhydulrxv #lwwiéduvAg#vkhfdph #v# zwkiiaiizdug#huhprg| #vwivkihag#i AvkitdfhvEDierunvkrs #
dozd|v#wkh#vdph1 duhdzkhuh#vkRtdu#rxog #h#ihsdluhgdqg#hukdsvisjudghg #
lg#urdg#kroglqj #dqg#shuirupdgfh #zrxog #kdyh#ehhg#d#
B1@893C 1>4 *?E>4 vshfwdfoh1
WkHjudsklfv #ghsduwphagwurfnv/ #gr #grxewsderxwAwAWk#
Frpprgruh 97 #dohwwivisxwivegrrg  #vh/#lqg#vkifroru # Ri#rxuvh/ #vkhviduhtlotivklgjv#zh*yh#hhofehiruh #g#wkhut
fkrifhv  #duhédozd|v#uhdwiZh #dovrkdyh#vph #dglpdwirg # jdphv/ #xwsuhflvhol#ehfdxvh #*yRsod|hg#vkhpilodsgrwith #
lg#vkhedijurxqg/ #d#uhdévuhdivu #vkih|hv1AWkRvsulwhy  wkdwghwdlo®inbivkhvigrxog #kdyh#vdnhepwivitigrivkhubhyhed
duhtghwdlohigdqg#zhodtfrorung=thdfk #fdu#w|sh#Iv#zhoat LHoryhghidag#wldoryh#rrg #ogHdufdghviziwkinrstru#vro
uhfrjgl}deoh #dqg#fkdudfwhul}hg#dg#krfl #viuroolgjtviwrs# Wrstylhzv/ #dqg#ISHduviiru #ph/ Avrsxwiwe/o]dsSHw|ohiv#
grwik/#vprrwk#lg#hyhul#gluhfwlirg/#dffxudwh#dqg#idvwl  gh—qlwhol#d#%krw#dph1%

Wkhtdxglr #rpsduwphqw #HVv#AWRSVLGEVwduwldiziwk#wki# ',) '& $ * ')

h«hfwvitvibhqwirghg #vivkbehjlgglaj  #i #vkkduwlfoligg#

hqglaj #zlwk#wkHpxowlsokiqOjdph #rgjvi #wkHidxglr #vady % ($ /#8( Aglwidotfrvwioh#gfh #rx #hwHnkhikda] #
vijkw#nrehkrog BWKHurgjv #lyh smxviwkbtljkwstdprxaw #i # Mi#w#rdtvwduw#kdylgj#vhulrxv#ixg$

fkdujh/ #duhézhodtfrpsrvhg/  #dqg#%vrxqoHirrgl % #WkHiqo

jdph #vrxqg #h«hfwv#durémxwizkhuh#wkh#dur¥ghhghg# $'& - !+#3(  #Wkhubvir #kruwdjh#i #kdoohajhv/#r #
vnlgglaj #aqg#expsiajl #givkived|/ #hvrxufhv#igg#kdgghov# Vkruwdjh#ri #wudfnhiwkhévr #wkhifkdoohajh#lv#dvvxuhg #

ritwkh#VLG#duh#grw#zdvwhg#qrwifhdeo|l Olnhotii#rx*uh #rwiihdosfgwrvkhquh #vkhgeEd g widyhog
iuxvwudwlrgdd| #rph/ #xwgkhq #od|lqj #/xshu/sulquzdv #

9;5B C +8?E78DC Iw#ru#tzdvg*wHiw#wkh#vdph#wklqjB
Lzdv &yhu|#gwulixhgte| AvkiES#Fduvitqg#ivivrmg #vitikdg#
d#hz #plgxwhvi#i fviphitfgrzqordghg #wtggiwduwhsod|lgj #
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LAgrg*winqrz HderxwHrx/ Hexwizlwk#wkduulyddri #dxwxpg#
dqg/thyhgtpruh #r/ #vkhitroorzlgj #Zlgwhuit#ishag#orvw #i #
p| #iuhhtwlph#lggrruvl#LgtvkruwHwkizhdwkhafrxwvigh#
fhuwdlqo|#grhv#grw#lgylwh#vshqglgj#krxuv#rxwgrruv1#
Dprgj #vkhtfwlylwlhisbryhtivegr #iwkrph #v#i #rxuvh HvkH
dexvh#i fihwuilqg#rgOuhwugylghr #dphv #idplo| #huplwwlgji
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kip #iurp #wkH#X1Vyhuvlrg, #dqg#kiv#
ghz #doo# J1#Krzdug1#Wkhul Iv#wkH#
YHUVX¥Myhuvlrg#vxiwdeoHiru #wkrvhg
zkr #zdgwHvrpowdri#ehdwlgjosgivki
frpsdq|  # dgg# ~qdoo# wkhul Iv# wkh#
lgwhuhvwigi WRXUQDPHGWhuvlrg#
zlwk# vigjoh# khdgOwrOkhdgt dog#
holplgdwlrg# pdwfkhv/# txduwhu-qdoy
vhpl-qdow# dqg# wrxugdphgwt ~qdov
Wkiv#prgh#lvi#dovr#iru#wzri#sod|huvl

/5 185356

*F 9 <E @ @indoBd@#Doehulfi
5 > B=#Ehdw#hp#Xs

(< 1D 6=#Brpprgruh#97

.5 2 C 9Bl&avwsv=22

zzz1|rxwxehlfrp2zdwfkB

y@iS3zEsQW]|y;)debfkdqgho@

UhwurJO



pryhv/ #dgg#wkh#duh#h{sodlghg#glfho| #
lg#d#glfh HolwwaSGI#pdgxdo#ri #gr Hohvw
wkdg@b3#djhv1Hyhu|wklgj#vavkhulEgg#
Iw#vd|vikrz#wr#griiw 1#Vxshu$

6#hz #jkwhuwkdyh#ehho#dgghg#lgfh #
wkHsuhylrxv #Doskdthohdvib#hz #rgxv #
urxqgv # kdyh# ehhg# dgghg/# dqg# wk#
duwl-flddgwhooljhgfikdv#hhg#psuryhg #
wr#lgfuhdvh#wkh#fkdoohgjhl

Zh #uhbrrnlg) #wivkHehvwaFrpprgrun  #
97#jkwlgj #dph #hyhu$QrHivHrutexwwt
derxwiwd dkdvAntoddirsOgrwikfudsklfv #
zlwk# orwif ri # fkdudfwhu# dgg# vwdjh
dglpdwlirqv # dgg# fkdudfwhul}dwlrqv# d#
ehdxwlixet vrxqg # frpsduwphgw/ # dgg#
shuihfwgdphsod| #vkdwphdgwivrdoprvwg
hqggohvv#orgjhylw|1

Qrwklgj #lv#plvvlgj111dqg#li #wkd#izhuh#
grwtharxjk/ Awbvuhhglgg#shq Avexwxubi
prgl=fdwlrg#dqg#lpsuryhphgwl

K 1=5@<1I
Hyhu|wklgj#zhoo#edodqfhgl#
Shuihfw#frqwurov#dgg#wkh#
vhfrqgOexwwrg#rswirgl
Wkh#wkuhh#gl®fxow|#ohyhov#du
shuihfw#dqg#wkh#rswirg#ri#

sod|lgj#wkh#jdph#lg#wkuhh#
gl«huhqw#zd|v#pdnh#iw#
dsshdolgj1l

K $?>75F9DI
Hwhugdo#olnh#doo#wkrvh#jrrg#
-jkwlgj#jdphv#ri#|hvwhu|hdul

D#pdvwhuslhfh$

el# 1B<? &9D81918 5< %



Dtgh#viwéihohdvhgg#klgd #a#<<9/#
wudqvodwigwr#Hgjolvk#ig#533; #dqg#
~qdoofuhlqwurgxfhgéwvrvkpdunhwio#
fduwulgjrirupdw#vizhooivk dOhjhgg#
ri# Zxnrqj # +Zxnrqj # Zdi}kdq # lg#
Fkighvh, # Iv# d# urohOsod|lgj# jdph #
ghyhorshg#e| #Wdlzdghvhdpwhf #ru #
Vhjd #Phjdgulyh #+exvtdovr#uhohdvhyg

LwHi#gl«huhquiipsdfw #urp #Hvkhkvxdaot
vdg#u#phodqgfkro| #orwwi #vkwdqggdug
urohOsod|lgjgdphv #i #vkE490elwhud#
L#uhdoagthgmr|hg#wk#iuhvkghvw#dqg#
oljkwkhduwhgghwiri #gqduudwlytgxulgj #
whvwlgjl

WkHidph #v#zhodédodgfhgBVkHedwwohi/
wkrxjk #txlwh#iuhtxhqwitduhévpriwk #

rg#pdfRV#dgg#SF,1 dgg#dIiuBWkhulduhigr #%6X0wxugrib#

sdwkwzkhuh#veghwtorvwhi thyhu|wklgj#

Lwatvwrulivtydjxho| #uhplglvfhqw#ri # Ivagrgh #dvawvki#vwruH#rppdqgy/  #Hvki#

wkdi #vkRgryhotMrxugh[#viivkRZhvwi jdph # zloét -rz # vprrwko| # dqg#

d#Fkighvh#vdotsxeolvkhgig#vkowlk#  Igwhuhvwligjo#f hajdjlgj  # wkh# sod|hu#

fhqwxu|#dwwulexwhgZx #Fkhgj*hg # xgwlo#wkh#-qdo#frgiurqwdwlirgl

dqg#frqvighuhg #rgh #i #wkBuhdwhvw

Fkighvh#odwvifv#qgavkhprvwsrsxodu# WKHpd]jlf  #g#vkhdph #v#ydulhgidgg#

olwhudéfrun #q#vkHdvw/r #srsxodu# yhu|# srzhuixo/ # dowkrxjk# Iw# odfnv

wkdwwivsdzghg #axphurxv #Hduwrrqv/# %ihdwxuhdSihukdswigxh#vivkipsoh#

iru th{dpsoh #qvslulgj #Dnludirul|dpd # dglpdwlrgv #vkhighyhorshuwdyh Awid @

iru#wkh#Gudjrg#Edoo#vdjdl grhv #wviretqavkHidph/ #qgavkdvidq #

WkHHgjolvk#vudgvodwhigdv #pdgh #| # dqg#vkrxog#eh#hgrxjkl

wkhVxshutljkwhu #Whdp#pdnlgj #Hvkht

wiwgdruh #od|deohtiqgikvdeohtxwvigh# Uhpdundeokzrun #kdv#ehhg#grgh #q #

wkh#ldu#Hdvw1 wkHgxgjhrqvl #Dowkrxjk#grwkxjh #Hq#
h{sorudwlIrgtwkh fduhéizhodvwuxfwxuhig

WkH#jdph #lv#viplodu#wi#pdq| #wxugO dgg#kdoohgjh#dg#tgh{shulhgfhg #od|#

edvhg# urohOsod|lgj# jdphv # ri # wkh#

4<<3vIHEdwwohduhtylhzhg #iurp #wkh#

vigh/#qg#zh #lpso| #sodgtxu Hwwdfnvt

sduulhv#xvh#ri #ixuhv#dgg#whpwiru #

hdfk # fkdudfwhu# dgg# zdwfk # hyhqwt

xqirogl

Wkhulivittbrti #h{sorudwlrgilqg#izbra

wrgr #g#vhupwi #90jdph #h{shulhqfh0

hyhu|wklgj#rx #/krxog#h{shfw#Hurp #Hl#

fodwvlif#urohOsod|lgj#jdph1

Iru #ph/ #zkdwivhwitwkiviwetisduwdv#
wkhghyhorsphgw#i #vkiwru|BOrwii #
Igwhuoxgh vfhghv# h{sodig# wkH#t
surwdjrglvw*v#  mrxughft dgog# duh¥#
frpelghg  #zlwk#d#vhulhwri #gldorjxhv #
ixodti #ZIwwdqg#xqq| #h{dpsohv#Hvkdw
zloaghiwhg#pdnh #rx #odxjk #rxwHorxg ¥

/5 1:8t4<<925356

49D?B 5F 5#RI@VvbBt
Vxshu#lljkwhu#wWhdp

5> B®%USJ
(< 1 D 6=#Bhd#Phjdgulyh
.5 2 C 9Blavwsv=22
zzz1ohjhqggrizxnrgj1frp2



K 1=5@<1I
Jrrg#ohyho#ghvljg#frpelghg#
zlwk#d#vrolg#vwru|#dgg#eulooldg
hgwhuwdlqlgj#gldorjxhl

K $?>75F9DI
ZhooOvwuxfwxuhg#gxgjhrgv/#orw
ri#h{sorudwlirq1#D#shuihfw#pl{#
iru#vhyhudo#krxuv#ri#sod|1

sduw|##xjjhvw #hgwhulgpivkRgxgjhrgv #
diwh#ohyholgivkhsod|#sduwpb#b wwighw 1

WkhgduudwlytikHfdphsod|/ #vkhghvljgo
do#i #wvkivvigrgh #g#l#sduwlfxodudhgh#
zd|/ #lwkiixewolihvwkhwitlsshdaivkdiy
jurzv #pruh #dv#rx #surjuhvv Awkurxjk #
wkhbhyhowlvkHudsklfdo #rrn #v#odvvif#
exwixqfwirqdoitlqgavkhulvigr #ihhg#ru #
dibrvti sdudoodfffuroolgj/#utzrqgurxv #
oljkwlgj th«hfwvikdwivavkhulvishuihfng
dviwAv W KHlwlhwidqg#gxgjhrqv  #duh#
froruixo#gg#ghwdlohgtiqg#dpwhf tkdv#
dgghg#lwwdlnxfkhv #vkdwluhtihdogghodt
grghl

DHrrg  #rxqgwudfn#zhdvrqy #vkbgzkroh #
wklgj#qg#weivk i gyhqwxuhHdfk #luhd#
kdv#wwtzg #shqlgj Avkhph#lgg#kdgjhv #
rg #sdutzlwkizkdwidsshduvivekvidvizh #
surjuhvv #wkurxjk #wkh#jdph/ #dozd|v#
suhvhqwlgj#wvhoi#gl«huhqwol|l

WkHfrgfoxvirg #vaivkdDhjhqg#i #Zxnrgj #
Iv#d#vrolg#urohOsod|lgj#jdph #zlwk#d#
uh-ghg¥w|okivig ggAviivk wde ol Avkiv
jhquh#iru#rxu#Phjdgulyhl
WKkHtlgwhudfwlirdgtehwzhhg#twkhtkhurhv/#
wkhydulhwiti thghplhv #lgg#hqylurgphgwv/#
dqg#wkhthqwhuwdlglgigldorjxhv #duh#d#
juhdw#zd|#wr#vshqg#wlphl#
Diwiwedvrtuhglviryhu #wkdw-gdoofdovig
-~qgva#Ith #duwulgjhyhuvirg#rpsohwh #
zlwk#d#zhooOgrghdgg#froruixo#pdgxdol

ef# 1B<? &9D81918 5< %1B (9B1JJ9>9



Diwh#ghihdwlgj#wk#whuuledtidolrxv/ #
wkh# Kkhurlf # Srsrorq #dqg# Dskurglwh
uhwxughivesvkhlggdlo[#olyhvAVkhfblyhgt
dikdss| #linkviHrxsoh #g#vkhler}| #
fdvwoldgg#udivhgwkhlg-uvwerugvrg #
Sdpsdv/ #gvwuxfwlgpivkhpagAvktixoht
ri#nglikwkrrgl

Wkluwiihduv#odwhti#ghz #hghp| #viq #
wkhikrul}rg/ #dgg#wkiviwlphiwizlogieh#
XSHVArxq) #Sdpsdv #vitilghivkzruog#
ri#hylol

Wkiwlwehiu #PV[5 #vHwkRdovslulwxdd%

vhixho#wvewkHidprxv #Ngljkwpduh#.L0
Rd}h #ri #Jdolrxv #wkdwNrqdpl #pdgh #
edfn#g#<;. #-lwvhéii#vhtxhotweinkh
ehdxwlixo#Ngqljkwpduh,1

WkHidphsod| #vauhplglvihqwiri #vkd
ri #wvidprxv #uhghfhvvrul#Vkhsod|hut
fdg #krrvh - #Zkhwkhuivikvh#vkiirxag)  #
khur#u#klvHolwwahwhev/hohghilvr tkh#
fdq #xvh#wkhshfldo#ihdwxuhiti #erwk#
wreh#deohiwrisurjuhvv #wkurxjk #wkh#
pruh #wkddf583#urrpv #krfnOixoo #ri #

prgvwhuv/#wudsv/#dgg#vhfuhw#ohyhovl

WKHidph #v#yhu|#odujhidggtr«huv#d#
frqvighudeoh#ydulhwitri #h{sorudwlIrg#
hohphqwv1

Uhpdundeokttiqg#hooOfudiwhiyIwelikdi
xvhv#vfuhhg# 8#judskifv #prgh #iru#
judsklfvl

WhfkglfdoowAv#xggrxewhgo|#d#ohyhs
surgxfw# lg# hyhul# uhvshfwg WkH#

/5 185356
49D?B 5F 5#Xy@9 BIUD(
5 > B-%Sodwirup

(< 1D 6HBW#5



dglpdwlirqv/ #wkHhroruv/ #wkHtvshhg#lq#
wkh{dph0Ohyhu|wklgj #zrunv #shuihfwol|l

Lwvitisviweghvljghg #vig#vkatogid|v #
dqg#ihtxluhv#pdgxdoh{whulwjg#dph #
phfkdglfvl

Ydwapds #qg#zhooOghyhorshidphsod| #
pdnh #wkiviwetgh #i #vkehvwalPV| #H#

wiwohv#hyhul

el# 91=@1?<? %?B1C389

K 1=5@<1I
Suryhg#dqg#hqwhuwdlglqj#
jdphsod|1

K $?>75F9DI
Fkdoohgjlgj#dqg#YDVWS$#HLwW#zIo
wdnh#wlph#wr#frpsohwh#lw#doo
wkdw#lIv#jrrgl




/5 18t5356
49D?B 5F5#WKS B
5 > B=&Vkrrw#hp#xs
(< 1D 6=#Bexv27
.5 2 C 9Blavwsv=22
soxv7zruoglsrzzhelfrp2
vriwzduh?2
WkhbHpsluhbVwulnhvbEdfn

WKkHirufh #rzv #pljkwlo| #q #rpprgruh  #
Soxv278Vkivvihylghgthg #| #vkhrrg #
ri #wlwokwuhfhqwolt uhohdvhgrq #wki#
sodwirup#loshuinfwolrgyhuwhgblwwéh
pdvwhuslhfhvl

L#oInHAVKHS oxv2 TELWvHgh #ri Awkrvie
sodwirupvpdgh #q#l#bzhlug¥d| #xw# jirg #idph #vshhg#dgguhdwixvhii #
zlwk#juhdw#srwhqwldol WKh#WHG#vrxqg#fklsl

Zkhq #wHdph #rxwiiwizdv #qrwhyha# \Witkglfdoofidviirg  #viwkHF97 #rgh #
xqghuvwrrg#dag#zdv #h{soriwhgiedgol# exw#ziwk#wkh#vdph#sureohpl
exwivkdqrfrrgghvv  #i#kdqgixo#i #dgv#

duvtivwrxqgla) #vAQVIghuvilqg#lodt # Hpsluh#VwulnwEdfn #lv#edvifdoojd
Inx#idqu#ziwk#zraghuixo#wiwohvl — forgh #i #Ghihqghud#zrqghuixo 4dph #

exw#d#fklog#ri#lwv#wlphl

Logvkivfdvh #wiviHrqyhuvirg #Hurp #i#

prghuq #Frpprgruh - #7#viwédphol # | 5356/ #vxfk #o#w|oki #sod|#rxog #

wkhidq #yhuvirg#i &Vwdi#ZduvaHpsluh# eh#erulgj#dgg#uhshwiwlyhl
Vwulnhv#Edfn#uhohdvhg#lg#53541

Exwgkr #duhvig#vkihqo$twvitlfrg #
LisvkRyhuvirg#hhattq AvkRfrrnin #dgh # joph sgg#wivizhodbdgh Agankivyhuvirg#
mdzv gurs #wkI#rgh #Ilv#hyhg# pruh # it qgwhvkqgrxewhgolfruwkavullgjl
Ipsuhvvlyh #khq #h #vklgrtlerxwhirph #
ri Avkhpdfklgh*v &dugzduhsblplwdwirgvl 5| g1 = @1?<? %?B1C389
WkHolwwaBoxv2 #grhv #yhu|#zhodizlwk#
wkiviviwathqg#grhv #r #e| #ikrzlg) #H« #

K 1=5@<1I
Rah#ri#wkh#prvw#hgwhuwdlqlgj#
jdphv#ritwkh#jroghg#djh1#VIpsoh/
vwudljkwiruzdug/#dqgg#ixql

K $?>75F9DI
Lgfuhdvlgj#gl®fxow|#fxuyh#dqg#d4
juhdw#ghviuh#wr#vhh#tkrz#w#hgg




Da#rogOvfkrro #vxemhfwlyhOylhaudflgj # 1g#KkIfk #gh #pxvwHrpsohwh#dfk #idfh#
jdph #pdgh #Iwk#dwvirg | DMDd|ghg# €| #hwwlgpg #vkHsrglxp  Hg#Hughusv
iru#doo#Y LF#53v#zIwk#65N#h{sdqvirdigwlgxhl

WKkHfdph #h{sdqgv #wkisuhylrxv #viweh Letixovitg D GHqgRQWV B/ [vwhpv#xwi
e| #gglaj Avkuhkghz #ufxlwv#Pradfr/ # IvAghvljghg #ru #wkiiruphul#Zh #kdyh#
VSD#dqg#Lqwhuodjrv,1 grwlthg #wkdwlgq#QWVEprgh #wiuxqv#
Lwpryhv #dvwizlwkiehdxwlixgudsklfv # voljkwol#dvwhul
dgg#sulfhohvv#dwwhqwlrg#wr#ghwdloRlglpdolvw#exw#h«hfwlyh#vrxqgl
Frpsduhg #wrtwkht-uvifkdswhutgrz # WkHEiviwébhwiirx #sod|#vkHidph #hoet
fduv#uhfhlyh#gdpdjh #iurp #srvvleoh# dag#hqwlfhvi#|rx #wijr #rq #wrfodwhit
froolvirqv#dqg#fdg #eh#uhsdluhgte| # flufxiwvl

hgwhulgj wkH# siww gxulgj #wkhtudfhii Kljko| #uhfrpphgghg #iru #dosudflgj #
Pruh#gdpdjh#htxdov#orzhu#tvshhgl —hgwkxvidvwvl

D#kdpslrqvkls  #prgh #dv#ehhg#tigghg# el# 91=@ 1?<? %?B1C389

/5 185356
49D7?B 5F5#IDN@&Gdghq
5 > B&gulylgj#dph
(< 1D 6=#BI=F053
.5 2 C 9Blavwsv=22dmO0od|ghqll fk1lr2
vxshuOprqg}d0js05

K 1=5@<1I
VIpsoh#dqg#zhooOvwuxfwxuhgl

K $?>75F9DI

Wkh#Fkdpslrqvkis#prgh#iv#dg#
dgghg#sriqw#wr#wkh#jdph*v#
orgjhylw|1




/5 1-8#5356

49D7?B 5F 5#Sk@iftdt
Guhdpv

5 > B=%Sodwirup
(<1D6=#BY
.5 2 C &Blavwsv=22
zzzlidfherrn1frp2sur-ohlsksB
lg@4333978<63:6463

Loigi#zruog#i #dphv #Iwk# NAudsklfv/ #

xowudOuhdol¥pFJL/# dgg# hyhu|wklqj#

pruh/ #zh #uhwuifrpsxwhu #oryhuwtduh#

suredeo|#prvw #h{flwhg#witvhhtkdqgO

gudzg#lpdjhv #rq #wkhtviuhhgBWuxi#

s{hotpdvwhulte| #uhdéshrsoh wvig#

duwgkhwkhukvigj ##tihdéeuxvk/#haflo/# Lwpd| #rwehavkbiprvw #uljlgdo #i Avkht
ru#inhlerdug2prxvh  #vhwxsBWivhh#d# wiwoking #wkivjdph #v|vwhp/#exwhwiv#
wiweing #wWkHtPV[ #zlwk#judskifv #dv# gh-qlwhafixg #dog#iurp #d#whfkqlfdot
fxudwhgidvavkidErugholxvdvAd#mrigve vwdggsrigw#zhoo#ghyhorshgl
ehkrog#dqg#pdnhv#wkh#khduw#-xwwhul

Lqvsluhgie| #wkH®oSodqhmw#vkH#Dshv# Wkhylpsoh#udskifv #ubdvigissuhfldeoh
—op#hulhvAvkHidph #rugholxvigavki# dvivkiitrxqg/ #xafk| #lqg#zhodgrghl

Iruelgghq # Jrgh/ # Iv# wkht odwhviv

surgxfwlrg # iurp # Sk|vifdo# Guhdp/

ghyhorshu#ri#ghz#wlwohv#iru#PV[1  WkhiviwdilydlodeotgHajolvk/a/sdalvk/#
dqg#-wdoldblqg#v#dovridydlodeota#d#

Lo# wki# jdph # zh # zlog# jxIgh # wki# sk|vifdo #yhuvirg#e| #frqwdfwlqj #wkH#

fkipsdathh  #Frugholxw#wkurxjk #wkH# ironv#dw#Sk|vifdo#Guhdp#yld#hpdiol

iruelgghq #whuulwrultzkhuh#whuuleohO

Okxpdg#ehlajv#olyh$ WKHfrvw#i #vkitviweiogehtlerxwib3#

WkHidph #roorzv #vkhfodvvifv#i #vkI#  hxurv/#i#ghflghgo| #krahvwisulfh dru £

jhquh#rx #nmxpsiyhushghplhv/ #yrlg # ixg#wlwohl

wudsviHgg#vupivetiuulylkhosohvi#zIwik

dofjrxu #hghuj| #duixoovivkithqg#i # 21 91=@1?2<? %?B1C389

wkh#ohyhol

WkHjdph #dfwlrg#xqirogv#vprrwkol/ #
dgg#wkohyhaurz #q#gl®fxow|#zlwk#
d#idlu#phdvxuhl

K 1=5@<1I
Vipsoh#exw#zhoo#grgh/#ohwv#|rx
sod|#ziwkrxw#wrr#pxfk#wriwklgn#

derxwl

K $?>75F9DI

Lw*v#grw#vxshu#orgjttexw#iw*vii




/5 18t5356
49D?B 5 F 5#DpduinB
5> B=%Sodwirup
(< 1D 6=Bwdul#[O2[H
? G > < Z#dvwsv=22
iruxpvldwduldjh1frp2wrslf26875670
wlph0zI}dug0d0jdphOiru0deexfO
vriwzduhOfrqwhvw053562sdjh262

WIph#ZI[}dug/ #vkHqo| #edvwirgiohivve
ghihgg#kxpdqlw|1

Zh #zloagteh#vhouitlqwrtwkRtixwxub#weg
suhyhqw#glvdvwhul

WKHt wdve zloagt eh# wi# froohfw wkh#
krxujodvvhv #i #viph#r AvkdwvkHererwv
fdggrw#wxug#edfnl

Wiph#dq #h#wrsshgthyhgtgxulgj #vkht
jdph#li#zh#pdnh#d#plvwdnhl
Gxulgj#wvkHfdph/ #gh #dq #suhvvivki#
—~uhexwwrdfq #vkhsdg#vitglwldwiviphé
Zkhq #l#zdv #Hjurzlgj #xs/#p| #Hdwkhe pdglsxodwlrqEKroglgj #wbrza/ #rylg #
kdgitirpsxwhu Awrubixodi HOBVKIVIF o b biveloorzvirk. Avrtihzlog/#kloh#
vwudgjhfurglpy  #rubh AKhaeDWAUS ) - g elikwishvwruhviDulrx #
YoFrpprgrun/% #/6Vshfwuxpfssod|ng# rswirg#wkdw#jrw#ph#vr#h{flwhgl
olwwiyighr #jdphv/ #krzhyhu=#l#zdv # RatwkHqwurgxfwrul#vfuhhgir #dq #
pruh#lgwhuhvwhg#lg#Eduelhvl

vhohfwgh #i #8#hyhovBwivkhehjlqalg) #
N ,
L dvarkqwidArw #OQhL”V_"d"‘?*hfdph # doo#exw#wkh#-uvw#ohyho#duh#orfnhgl
lqwhuhvwigas#uhwuridplay/ #johdglaj # \rx Hxvwikxffhvvixoo| #sdvv#vkohyhd
wkurxjk #hd #dunhwvglqg#vkaEqwhughiv

i ) wr#xqorfn#wkh#gh{w#rghl
wivlgjvAvkagwulixhgibh AVKREVWL vy don ssduwifisdwhegopvkHDEEX RS
WkH# ;0elw# Dwdul# dub Igfuhgleoh#

Vriwzduh#rqwhvwb 356/ #gshyhqwitru #
pdfklghvl #Vkhj#ozd|v#krzhg #roruixo#

Dwdwighyhorshuvsodflgj #-uvésodfh®
dgg#ehdxwlixgdphv/ #qg##ihfryhuhg#

. Iru#ph/#d#zhooOghvhuyhg#srviwlirgl
d#frpsxwhu ##hdu#u#r #jr Hurp ## Lwiviiixay/ #kviidiizhooOvwuxiwxubng#
iulhggBWir #Hedg#wivivwidtg#ghhg#ri #

wkrxjkwOrxwsdph #rgfhsw/ #dgg#wkht
uhsdiul o zrun # wkht ghyhorshu# glg# xvlgj #
Lepwihiiphdawiph/#Lp#rd] - #WEWUE 50 o o gy fof di 650elvi Wuer Sdvida
sodllaj Aq#hpxodwirgiL*przdunAVkaW .00, sy spwdegH[O 4vihiihoohqwl

wsgrwinkiildph/ #exwtodvAAKAYNANG \y 1 skify #dubéfroruixo#dagidvwo

pdnhgréfinsiqrzs,1 sdfhg/ #dqgwkhitvrxagwuding-+zkifk #
WiphvZljdug #vitisodwirupdph WK 40 4 ivhauiyk xvhi ri # fodwwifdat

d#sorw#wkdwi#L#zrxog#fdoo#pxqgdghl

pxvif #lv#ehdxwlixol
Hyldbrerwvizdgwsiveghvwur vk zruog# Ldp HodgHAwduwhiy #UPZ #q Hkh
e| #kdajlgj Awwkivwru|H#Zh #sod|#vki#

uljkw#irrw#ehfdxvh#ri#wklv#wlwohl
WG e e R Lqoeecd K 1=5@<1]I

zlwk# d#frg-jxudwirg #zlwk# dvit ohdvil EE#(EW:ROJZMph#kflfqull%odv:]qu#l .
45;NE#ri#UDP1 phfkdglfv#dag#whfkglfdo#vhwwigj

K $?>75F9DI
eff%1BD1 )?CC=1>> Wkh#jdph#phfkdglfv#dgg#ohyho#
vhwwigj#zloo#nhhs#|rx#hqjdjhgl

lHuvwtuhylhz#g#UhwurPdjd}gh #Zruog#
dag#uviviweinu ##pdfkigh  #Hvkdwkdv#
dozd|v#idvflgdwhg#phl




/5 1-8¥5356

49D?B 5F 5#Gd@dBdvwz
Duodvriw

5 > B-%Dfwirg2Dufdgh
(<1 D 6=#Brpprgrun#97
.5 2 C oBlavwsv=22
duodjdphviiwfk1lr2exujhuOwlph

Shwhshsshuttq #rpprgrun 7 #Kdv#
ghyhu#ehhg#lg#ehwwhu#vkdsh$

Ri#rxuvh/ #kh#wldbrrnv #vkhkdph sv#
kh# glg#lg# 4<;5/ #exwtlq# wkiv ghz #
dsshdudqfh#q #97 &h#brrmv#sohqglg?
dgg#uhvsohqghgw#pruh#wkdg#hyhul

GdweHdvwHrqghuixo/ #pxowlOfrgyhuwhg  Wkhisod|hutixighv #wkhifkxee| #rr #

wiwéhu #5HFREdvwhwwi vwhp#rphv # Shsshubzkr #lodzdordyhu#vkhiibd|huwt

wkdgnwiveDuodvrivig#ayluwxdoghuihfwé  dgg#yurs sivkhp#grza/ sivkxvrpsrvig)  #

yhuvirql wkH# frpsohwh# vdqgzifk1 # Do zkloh#
hydglqj #wkk#zdfn| #hghplhv #rxqg #g#
wkHbhyhovOP#Irw#GTj/ #PukSIfnoktqg#
Pul#Hijjl

Wkhiiviwefdq #h#rzqordghg #urp khuh#
kwwsv=22duodjdphv1lwfk1lr2exujhu0
wiph#-dqg Av#zruwk#roohfwlgj#Ag#rxu #
wr|#oleudu|1

DotwkHhtdglpdwirqv #dub#lg#wkRtulikw# | ppruwdo$
sodfh/qg#vkrsiulviti #vkifrlg #s #Hv#
uhsurgxfhg#zlwk#juhdw#fduhl 21 1B<? &9D81918 5< %1B (9B1JJ9>9

WkHwlwateghoryhgte| #ihghudwlirqv#ri #
jdphuv/#ghhgv#olwwoh#lgwurgxfwirgl#

TxIfn #uhylhz=twvkHdlp #i #vk#dph #Hv#
dozd|v#wvifrpsohwh#ohyhadrgvivwlgj #
ri #dgghuiglqg#khoyhwtq #Kklfk #*kxjh #
od|huwti #kdpexujhuv #Holh#Vkhod|hu
duhiduudgjhg#yhuwlfdoair #vkdevkhg
idoo#gluhfwol#rg#wrs#ri#hdfk#rwkhul

K 1=5@<1I
Di#fodvvif#ritwkh#hquh#shuihfw#lg
wkiv#yhuvirgl

K $?>75F9DI
Djdlg/#li#|rx#jhw#krrnhg#|rx#zloo#
kdugo|#vwrsl




WkI¥Kdoorzhhg#ivrr/#hqghg#qghusivkb
edqghuti #lghr #dphv/ #rxqgwudfnv
dqg#ipdjhv #rog#dqg#ghz #wkdgnwiwit
wkht  vI{w|Oirxuhuv# zkr/ # ghvsliwh#
hyhu|wklgj/ #9#356 #Huhtholylgjvkrvhi
jroghq #hduv#qg#kdyh#hyhukdlgHr #
wrtwkhlg+dggirxu, #sdwvirqvl#l#zdy #
fraylgfhg ##rxog #lfn #&s #avulwioph #
wkhhdu/#pd|eh #hyhgitlouhdgitihylhzhg#
Ig#grihqv #i #pdjd}ighv/ #xwirsbihz #
gd|v #ehirun#Kdoorzhhgtidwh# zrxog #
kdyh#whivkdwil #vdz #d#dphsod| #i #d#
jdph #qo| #i{ #hduv#ogitlgg&kqarwifhg #
el#pdq|l

Lw#Gudfxod*#-dvwokitd#-{hgOvfuhhg#
sodwirup# jdph # lg# zkltk # wkh#

orgjhylw| #Iv#gh-glwhaffthgwhuhgtrg #
vipsoh# jdphsod| # dqg# vxvshgvh#
glfwdwhge| #wkHvrxqgwudfnFwrffdwd#
dgg#ixjxh #| #Mrkdgo/hedvwldgedfk1#

WKkHjudsklfdo #rpsduwphqw #lvi#yhu|#
uhplglvfhqw#i #vkdwi #vkhg<;3v #ag#
ihdwxuhy¥sulwhygipdoofexvywidiolwkix gt
wr# wkh# fkdudfwhuv# WkH vwudwhik
frpsrghqw  #i #ihdfklqj #vkhnh|/ &vigj #
Igyxoghudelohurvwhv/ #lgg#xw-dgnlgj #
hghplhv #zlodteh# fulwlfdgtwijhwwigj#
wkurxjk #vkidphl #Wkhullv#qo| #gh #
-dz/ # zKkItk # Iv# wkhit hghplhv # wkdw
vxgghqol#rs #xwiurp #vkhbhiwuiljkw
vigh#ri #wki#zdoow#krzhyhu #grwklgj #
pdmruidqg#rx #huwdlgofzrg*wHghhg#

surwdjrglvw/#vkReihvighgwkrvw kxqwhu#t hqgohvv#sdwlhgfh#wr#-qlvk#iwl

~qgv#kipvhoi#q#d#krxvh #kdxqwhghe| #
edwwitydpsluhv/ #dqg#Frxqw#Gudfxodt
klpvhoil#Uhohdvhglq#34: #vkdgnvivit
wkhglolihqwizrun #i #xu hwulhgwkxvidve
iulhqgvi#lgivkidvh #xu #hoorzthglwrit
Pdufr #Slvwrulr#hglizkr #wldsurjudp #
ylghr #dphv #ru #£0elwspdikighv/ #Hg#i#
voljkwotprghuq #Hw|otexviwldruwk|1#

Dotizh #kdyh#wrgr/ #ehvighv#dyriglgj #
hghplhv #wkluvwiiru #rxu #eorrg/ #v#we

uhwulhyflthh| #vkdwloorzvikv#vikshq # fdq #ivhedox AvshgmriwZh tkdyhsmxvily

Wkiehdxwlixdiwlwélv#grwirao| #vrdeh#
sod|hg#gxulgj #wkktprvw #prqvwurxv #
glikw#i #wkHhdu#exwizkhghyhu#rx #
zdgwiwigkdyh#d#xIfn #dph #hyhg#g#
wkhiplggoh#ri #vxpphu #ru#gxulgj #d#
gljkw#wrupg#kruwkd#viweivkdiezlo gt
fhuwdlgo|#ghyhu#jdwkhu#gxvw1#

Ligrg*wivklgrzh #hhg#vidruluh#igylfh #
wit~qIvk#wkidph/ #wkhirgo| #wklqj#4

wkh#grru #dqg#uhdfk#wkigh{w#urrp/ # hqwhuhgvkhfrog #hdvrg/ #vkhtqh #ZIwk#

dqg#afh #h tkdyh#dvvhg#vkuhBrrpy #

fryhu/ &rwivhd\ ¥ hulhvitl ggodviiex

zh #zlogt~qdoofuhdfk #wkhfdvwolih{lwi grw#ohdvw/#uhwur#tylghr#jdphv$#

Wkhizkroh #wklgj#v#grw#frpsdudeoh #

wrti#tkrro Avuldvrgi#lghwhhawkOfhqwx#]| Qrwklgj #olnktd#frog/ #gul}to|#hyhaglaj/ #
fdvwohkhuhivkydpsluhv #luhthddqg# wrxfklg) #Edfk #dgg#Gudfxod*#dvwoh$

Iwzloagrwsehshdv| #vehwavevkshag#
e| #yriglgj #vkhpav#iAvkhfzhuh#hrsoh#
[rx#gr#grw#olnh1#

Iruwxqdwholptwkhuldubéfurvvhv #wkdw
pdnh #v#qylqgfleoh#ru ##kruwshulrg #
ri #viph##dig#zhooteulhigvkruwfrxog #
dovrteh#twkhtjdph #zlwk#rgo| #wkuhi
urrpv> # pdq| # plikw # revhuyh# wkdw
kdugol#d#kxjh #dvwolizrxog #rqwdlq#
rqo| # wkuh# urrpv11¥# WKHt jdph*v #

21 1>95<5 B189=9

/5 1-Bt534:
4 9 B=2B’S#Vriwzduh
*F9<E @ @PburrBIvwrulr
5 > B=BSodwirup
(<1 D 6=#Brpprgruh#97

K 1=5@<1I
Vlpsoh/#olghdu#frqwurol

K $?>75F9DI
Rqo|#wkuhh#ohyhov/#exw#
vxjjhvwlyh#dqg#qghyhu#uhshwiwly




&5G 9451C 67?7B ?EB 6EDEBS

D#orw#ri#rqwhqwvilg#wklv#livexh/#wkh#56ug#ri#UP E#ifujelgs
Kdugzduh#vriwzduhfsurjudpplgj/  #olvwlgjv#igwhuylhzv#idph #uhylhzvi#errv/ #
[rx #dph #wiNigdwhizh #dq #d|/ ZIwkrxwihdugti #rqwudglfwlrg/#vkd#hwurPdjd}igh#
Zruog#v#gh #i #vkHprvw #rpsuhkhqvlyh #pdjd}ighv  #g#avkRtihwurfrpsxwligj #fhghl
Zkhq #wdosehjdg #iI{ #hduv#djr/ #zh #zrxog #ghyhukdyh#eholhyhgivkdwzh #zrxog #
jhwHwr#sxeolvk#78#lIvvxhv#lg#Lwdoldg#dqg#dv#pdq|#diE6iik 1 #
Dqg#dosivkidzrun/ #wiv#dozd|v #zruwk#uhphpehulgj/ #dozd|v#rphv #wvrrx HgHd#
iunhdrup/ #ehfdxvh #zh #wilUPZ #dubgulyhotrqo| #e| #rxu #sdvvirg #dqg#grwie| #vkh
ghhg#twr#pdnh#prgh|>#dqg#wklvidfwxdoo|#sxwvixviidétietsrviwirg$#

Zh #dyh#gr #ghdgolghwvriphhwiizh sduhidffrxqwdeoh#veigr #gh/ AdqgrdvadHuhvx o
zh#duh#xqghu#qrisuhvvxuh#dqg#qrivzrug#ri#Gdpriordgie#ryhu#rxuikhdgvl#
Zkdw#grhv#iw#doo#phdqB#

Lwphdqv Avkditzh #dq #rixphgw/ H{shulphgqw#lqg#ghyhorstvkhivrsifv #h #xuvhoyhw
fkrrvh/ - #zlwkrxwidq| #psrviwlrg #u#viphHfrqvwudlgwetvkdplikw #ixvkiu#ghjudgh #
rxu#zrunl

Lilgruwlfoliviindg|/#h #xeolvidwd wivit rwizh #zlodsxeolvkawig vk e h{wivvxh#
ru#tzkhg#wkh#dxwkru#ihhov#wkh#wlph#lv#uljkw#wr#grivrl

ZK| #gr #Hvhdox #oavklvBEhfdxvh ##zdgwivipdnh #rx #&kqghuvwdqgivkig|gdplfv  #
ri #xu#hglwruldgvwdedqgivkrz #rx #krz #hglwruvdubpdvwhuwti #vkhlgwiphidgg#
pdqdjh#duwlfohv#zlwk#wrwdo#dxwrgrp|l

WKkIwhlgg#i #dgdufk|*skdv#ehhgtzrunlgj #lqfh #wvkiehjlqglaj #i #xu #dgyhqwxuh#
dgg#LAwKIgn#iw*v#nlqg#ri#rxu#wudghpdunl

Zlwkrxwizlvklgj #wrdsshdufsuhvxpswxrxv/ #vrphzkdw #olng#dfdghplf #lufohv/#
zkhuh#|rxgj #uhvhdufkhu¥tduh#ohiwiuhh#with{shulphgw#dqg#iroorz #wkhlitrzq #
Igwxlwlrgwv#ixholgj #wkhfuhdwlylwiri #wkhizkroh #urxs/ #hyhu|rgh #khuhvAuhhswig
vxjjhvw#dgg#sursrvh#ghz#lghdv1#

Dtrxsoh #i #ivkhvighz #ghdvilubdvdnlgjtkrog#g#vkiyhu|#djny #i AvkivvxhEOhwHy
vhh#li#|rx#duh#deoh#wr#lghgwlij#wkhpl

Krz#derxw#|rxB#Gr#|rx#kdyh#dq|#lgwhuhvwlgj#lighdv#rufflgvviwrivxjjhvwB#
Frph #ruzdug/ #zh #duhidozd|v#uhdg|#vrolvwhigvidrx #dgg/Hi#srvvleoh/#sxwHrxu #
vxjjhvwlirgv#lgwr#sudfwlfh$

B1>35C37? 9?B5>D9>9

9C3<19=5

)5DB?%171J9 >dvédyBdsHulrglf#
pdjd}igh#hqwluho|#dgOiuhh#lv#d#qrgOsur—
surmhfw#dqg#idoov#r«#dg|#rpphufldo#
flufxlw1#Doo#wkh#sxeolvkhg#pdwhuldo#lv#
surgxfhg#e|#wkh#uhvshfwlyh#dxwkruv#dggs
sxeolvkhg#wkdgnv#wr#wkhlu#dxwkrul}dwirg

)5DB?%171J9 >IB#Holthgvhd#xqghu#
wkh#whupv#ri=#Dwwulexwlrq0
QrgFrpphufldoOVkduhDolnh#713#
Lgwhuqgdwlrqdo#+FF#E\OQFOVD#713,#
fuhdwlyhfrpprgviruj2olthqvhv2e|0gfOovd2
7132

WKkiv#lv#d#kxpdgOuhdgdeoh#vxppdul|#ri#
+dqg#grw#d#vxevwlwxwh#iru, #wkh#olfhqvh
duh#iuhh#wr=

* 8 1 B#frs|#dqg#uhglvwulexwh#wkh#
pdwhuldo#lg#dq|#phglxp#ru#irupdw

4 1 @#8uhpl{/#wudgvirup/#dgg#exlog#
xsrg#wkh#pdwhuldo#

Wkh#olfhgvru#fdqqrw#uhyrnh#wkhvh#
iuhhgrpv#dv#orgjttdv#|rx#iroorz#wkh#
olfhgvh#whupv1#Xqgghu#wkh#iroorzlgj#whuj

D D B 9 2 EA&pxvwjlyh#dssursuldwh#
fuhglw/#surylgh#d#olgn#wr#wkh#olfhqvh/#d
lgglfdwh#li#fkdgjhv#zhuh#pdgh1#\rx#pd|#
gritvr#lg#dg|#uhdvrgdeoh#pdqghu#exw#q
lg#dq|#zd|#wkdw#vxjjhvwvi#wkh#olfhqvru#
hqgruvhv#|rx#ru#|rxu#xvhl

& ?> ?==5 B 28\k#pd|#grwixvh#wkh#
pdwhuldo#iru#frpphufldo#sxusrvhvl

*81B5 <3 BHrx#uhpl{/#wudqgvirup/#ru#
exlog#xsrag#wkh#pdwhuldo/#|rx#pxvwi
glvwulexwh#|rxu#frgwulexwlrgv#xqghu#wkh
vdph#olfhqvh#dv#wkh#ruljlqdol

&? 1449D9?>1< B&HDBEIHF3ID 9~
grw#dsso|#ohjdo#whupv#ru#whfkgrorjlfdo#
phdvxuhv#wkdw#ohjdoo|#uhvwulfw#rwkhuv:
grlgj#dg|wklgj#wkh#olfhgvh#shuplwvl







