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INTRODUCTION: 
THE BIRTH OF AN IDEA 

·~tJem~n, the telephone s~t~m 01 the United St~tes 
was destroyM I~st night." 
-CEO 01 Bell Uobcu~tories 

I ,",ali,ed de:<ll!tl Is " w"y of thlnkil1l! "hoO! eh,mge Ihm 
Is dl'<.'CI)th'cly slml!!e !() "Inte: III soh1n!l l)mN~lIIs I)f 
,1rtU'III)' ml)' kllnl, the " 'U)' II! ~I the heM UUIl'OlllC Is 
to InulCine ,,'h:lI the irn.rd solution "1111hJ ht' :mll Ihell 
work h:K.okWII,d to wh~re )'IOU a rc 1'''''1)', ThL' c"so"'-":s 
)h:1) you ,k, 1101 Crt,CI Im:lAIn;try ubsl:wlcs before )'on 

c"e" k"ow ",1I,u the Ideal Is, 

N01hl"~ hellct IlIu>lI111.'" the iX)Wet of this Ide" In 
ac!lon tI",,, th" t:xpcnt:nl" th", one of Ihe authors, 
lIus.wll L. Aekoff. had many yell'" "go. Tht: ex"".knl'e 
hmh enllglllc'1l'd him 3ml pr<n'cd CO him that the lden 
l'Quld belll , at!.' I'rofou"d l'h",)~c I" n ""'Ju' 
l~,rpo"' lj"n, T" rdate Ih" t:xpc.knl", Ihi.< :IUlh". 
~S ICpS fon'·lI .o:" 

In ewry IIfc, the ..... "'" ""ml,,"1 expert"" ..... '" tho, 
exert thel . I"nuc"e<> (>11 a treat ~aJ of ex"",rlc"".., 
Ihal rol~),,'s. The one ,hal Is rcspol1sliJIc lor this 

-Cop.,..,lght.d Mlle,lol 
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boole look pi"",.., In 1951. I ... os ch.", " ",~",b,,. of Ih~ f"""II)' 
of C:,sc [nstiuue of To,,,hnolog,.. In Cl~n,I",IlI. Ohio. ( II h"lI not 
)·elll1~f~-.l .. I<i, \\"~."c'" I\c"",",c U"l\·",>Jt) .) 0" 1I .. ~" .. ,uh· 
In!! trip 10 N~ .. • Yo'k. I d,m·., down 10 lieU L..,h!; III ~I",ray I llU. 
S",,' krs<:y. [I) M."<I ['ecc' .11c)· ... rs. n m.naJl;Cr who," ["d "'CI 
wh~!I III.' h'lIl ~"n~ 10 (:"sc en '""rull I'roml.<d'Ijt ~"'"":I\~ .'10' 
""nts lor III<: lahs. 

Ic so illIPI"'II1.-d ch"c On I"" day of my ,1:;1t he ROO o{[",r man· 
a!!C.s hnd 1,,"<.'11 SlI"''''''''l-d 10 oil Im[1(lTw11I- hlll last-
mlnuw ....... "Ol1ler .. 'I1<"l' b)' ,he'~ p"'~kl"m 0/11,,11 Lah ... .I\",cr 
>O)In ... h<. ... lIation. P ... IC' .111.')· ... ,.,. .ald. "lI"h)' {~,,,', )·tlU ,..,,,'" 
with mc~" [1><1lm,-d 0 • .1' It ,,,,,s " I11L""cln~ for ';"...,11011 h ... "ds 
"nd I ... us not "'~'"" "" "mpl")· ....... UI till.' MOl. li e I'lIkl Ihlll 'HI 
01X' "'QUld kn ..... Ilt~ djfl~"'""". 

We nrrl\"l'<J al" lypl~"1 cI"s.n~'I11,h"l held .hmultlny I""\/I.k 
3nd " 'as ,,11110>1 full. Th,· ,"t"<.' presl""m ... as n<ll Ihe,,, ","'1 . Sor 
dill hc nPl"'ar ,," II",.,. This " 'as \",,~. UIl'."" 1. lie ,,';,..< n t>tit 
"""'. uu·O\·e rt .. -d. anol ,·.,Iuhle . lie ,""u lll "01 !lI:' nc ... S"m,,· 
Il'''' wllh""1 pund'I"~. ",,,,,hlng. ptlShlng. InO«ln!l- or p.,tll1d. 
jn~ ch~11l On Ihe t)llck. 

,\lXILII tcn mlnll""!! "ftcr Ihc hOllr. the door CO che .OOm 
"'1"",,1<0..<1 OI",n. All cyuo lu",,~1 '0 II. nlld lh ... n' III.' W,"~. lie 
" '3' om'IOtI,I)" '"("~. Ups<'L lie "'OS 3 p..Sly ~y mill bent ","('r 
as hI, ,10,,'1)' sh"m..·d dO"'1\ Ihe ""'" ,,'llholll 8 "'oro 10 M)" 
"''''. III.' ""l""ll<l lhe p"n[o ..... ",ood I",hlnd Ihe lI"dl" .... 11111 
hiS dbo,,", 00 It . "",I hdd his lI<:ad In his I .. .., hands. looking 
oown. 

Th" .00<11 ,,'., ""all sll"m. t·lnnlly. he Iookl-d liP .nd I" nn 
.,"cilllrnCI~rL<II"alll' "Kock ,.",,,,, ,..Id . "Gemle ... <.'''. IJw Id ... • 
[1ho" ... S)"''''"' or II", Unlll<l :;'"1''' w.s tlcSITO) .... -d I.", "IJlhl_" 
Th"n he look,~1 ,!o-A'\l !IIl"ln. 

The rOllm hroke ou, III ~ hohbu h of whlsp"n.-d L"OII,·.,,,",,lol"Is 
sn)'I"~ 11>111 his ~Imc"'c"c ","s 1101 ''''''. ~I",,)· In III., room h.lI 
UM.'<J n I.h",,,, 111.1 "'or"I"~' The ,1,"(, presl(lcnl 1000kl<l up "nd 
said. -roo oon'l bcU,"\'(' Ihe ,,)·stem "'as "'-"Slm)',"" lallI nl~". 
00 ).",,', S,""c "I )"01' rrot"'l~)" "s..<1 II", IIhm'" Ihl. """"i"/t. 
did,,', )"OII'r" M"", oj d'e hends In Ihe room shook wllh "So,«,n ,. 



,""'IlI ;)\10 
"N .;.1"'''''13."", II n." ""'l\\ •• """ .... ""'l' "11 ~ IIL3fI 
.f'I3.MI """,. "'11. ''''Il''-' "'I' III ~'~P" [XU;»'U" ..... wow "'I' U, 
~110 ._.III'I!' "'l' 1"."npulUI 3.,. U"'! .... W)lnl no.\,.., .'U' 0(1 ""'" 
• J(M.I "'! ,!lOll' "'II,.., ;lU() ."II!II''';),) "l "' 'IJ.. ·'''''I'I..::ud 00[., :XI' 
1'1'''' ,,"(aIK •• 1"11' "Ill.. 'PlI/!I "II 'I1"M'1 "' .... 11J • 'I'I·" """"11 
JO ~U<.l U<.l "''llI'''' ~rr ·o.ln Ill,)." woru "'II "I PllN4 .t."-,,, l!lOml\' 

• i.lU;'tudtlj"-"'P 
~III' nl "I'IIIl' ,.1. •. , ;),""1 ~." "'"'''I''''II.llu,>" ,IIUIJOOUlI ,""n, 
"'1' ,,",u ~ul'I' 1lC).( or '"'1.\\ '~""IIII"" JlIO.' ""II 1'.1 ·no.' '1'1," 
'SI! A'u .... "'I~ I .... "1"11 ·' .... '"'nd.:l.l ~I'I' ." I~"uu.,,,-,u'l "-"'11"4 r 
le'll ~'IOI,,,,,,unUlWo.l """"Id"l~' jO ,,,,,wdop.,,,,, "'II 01 '''''11 
."'11-'" .... , <N;Mj' JO '"II • "J'I."u "'0.1. '1'1"" "' •• J;,dud 1" ""'"'ltd ~ 
"3Jf1II'~" pu. ''''I...r"'111 JO ""I.x>d ""!SUI :XI' "1111 "'....., ..... "II 

• ""~IlI'l';IUI 
lUll II ""I 'p.lilQIi I .I'IJII.. .. alii UI ...... )IIJIIq~1 Will ~ar AU" 
'I-'''''I'"I """I 'lI./1 ..... '"'l-lOIIIJOIII'I ""'''1' ,0'1) I"'" 'III' "!"IUI 
u ....... ''''"''1'. 'PI"" '''I; .. ..."..·>I''t' ,'tII,,~ .... 'S "'II,.., "'''~I )SCI 
"'1' "I 'IPo\\ ':"l1OIjo II' '"'I' ..... '"'1.\\. · ... 'U."111"" I"WO" sl'I 
'I'~" ""jII.o lQ.wu{l SIll {II PI'"' "" ''''''''1' po'IJI"""I~nul "'I' J,;)IJV 

~.ll-" • ""''''I pu'l .101'11''1'''1 
~''I I.'" Sli I" II' II" u.""I' 01 u~.".">q 'I ·1~l'UJ..l.' PNII .101'"'1'''' 
p,ns"un ""I '"'II U"I~"U'" "41 po""""I'u II ""I 'JUI'I;:;''''' .,. ... " 
'\''41 ';:'1" ...ou~ IOU PlP.''"IJ. '«;in., 01 ".~"I ""III' 'IKlOJ '"I' UI 
'''''''''1' III' «iI""' ·'11"'1 ~!ll 1 • .:\I'iJ. "I "'" "~wq '"I pur 'UJIlI3.l 
0) ",lIU3.lf Joro.:) rlW.kltl "1'1 'o.ln 1""'31<PllUhI AIU"PfJn~ "'I 
""'11. d"0.4 'lI./' " [XU"""IJ pul dn P.""IOOIIU"'~"''IJd "' .... ' .1Il.t 

.IO~"'I"'I ""a.u~ ~!'I 1" CIOt"u 
· .... x" UI pu. WIll WOJj p.III.. .. "'l'Iu1lj JOj ""I' .... 11'1' "" po"JdLlo,s 
... ",ISI'I·" :>II' 'p. .... I"-"" ~I :NI.XI ~.""" """'I" ~If'" 1'> UN ~"'''.I 
"'I' ~I ""I'.:>.L:IS!P .... '11B""'I'''U J"'IIO II"'"" '''I~~' ""." Ol .. " .......... 
..... 1.1 "'ll 'II,." ~tlO,l ... $1." IU'l\\. 'U'L~W u.\OOfI p."rIfOIII ""'I' "II 

• l''''U "'I II.' ..... ·L~><H.I "" '."or ,)0.('1 " "'311"'l ,~,,, .. , 
IIVII nil.' pun "'~I" 1~~II~~·'''J1''''1' S~." "'..,~.,~ """'Io.l·'ll·~' "'lJ.. 
'I~''''0'l~ "11 ·.l;1UJ 'In" ~I<lw"", 01 U"~"'I ,u;>J'II""U<I ;);)1·' "'11. 

IIOU:rncIlHINI 
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lie ... ,Id I", h~d [}()\ knoom ~IIIM!, hut h,.d Io<!k~..J II up h"f"", 
he came 10 11M! m~·.:tln~, lie ""Id. "h WitS I"'fon: 10}1~ •. " II'" 
W~f~ ,url'd,...,J hi .a) ,he k-~_,' , lie pf~"-"",J "". ,,_,kine ru' 
al1otlw, e"ndldt"", TIK' ne~1 (I'''' offe",d w~ ",,,/,;,,/;,.,.j'IJ!, • 
""' r of e''''L,,,,lnl''l: "",hi pte ~'O"""rlC1,lo"s shnuh,,, .... ·o,,~I)' 
<we' one "-I", , This )'lekk..J 3n enormouS hK1'eOSC In el", 
~a p"ell)' of AT&T's "etwolk, "Rlt!n: eh" ,1"" p",sllkm 
n:I"'OIL-d, lie 0' .... '" "/t:lln ,,-,k~..! when II has I>\.",n ImroJuL'I.-d, 
Son'L>OI'" knew I, had h'"en I>'"WL'<-''' the 'W(l world Wit,.,.. The 
"k"" pr<'sld.!nt conn'n,~'tlehl. ""d II.\u.'<i, "II""'" was Ie Im'mlt· 
L..!';" )\:0 U<1e kn"w .Vl,,; n h" ,,,,',,.k'<l IhM Ie ,,-.s bel(l'" 1900, 

lie a~k<-d fur ol1e n""" ",~tlon, Th" pe'SOl1 he ealk'<l on 
"aid, "Th<, "111.\'/'" ~~.I!k ,ha, L ..... 'nL'CIL'<i 'he UnIK-d SU'e' "nd 
(;"'"' U' haln." The ,'I"" pwsklcm a~"'" and asked when Ie 
hold llt.'Cn 1",lh. SomL'On" knew: ISle 

"I)o"",,'e It strike yo" as odd: he ""Id , "Ih," ehe Ih' L'" mosl 
Im[lOrtal1l <'OI11ril",eh"1.< ,his l:tho,mor)' h;, ,~ e,'Cr ",ml.: lU 
,deph""le l'O""nu"I~,"hH'S " 'cre malk bdon< au)' of )'u" 
"cr<' "1>111 ;< Il'hOi I""',, ),01. 1"-",,, <!oInt', " hc msk~'<i , "rtl lell 
PIU: 1M! ",,1<1. "Yuu ha,'c I"-'Cn I",p"-"'In~ Ihc p,nu of thc S)"· 
'e'" ,,,ken ... :p,,,,ucly, hUI )'01' h,,,'e "ot ,.I~nlne"'Hly 1"'(llO\',-~1 
Ihe ')"Ien, OS " whok-. Thc ""Heicne)': he .. Id, kls 0<11 )'''''''' 
hUI ,,,In., , 11'c\'c 11,1<1 Ihe ,,-'on~ ,,,,,.carch·.",I-dc"ciopm""1 
M "W~', Wc h,l\'" III:cn foeu.h'e 0" l"'II/'O,'ln~ 1'''''S of Il ..... )"'. 
lem ,.the, Ihan focu,lnl! on Ihe s)'st<'m as 3 whule, ,\s a 
rcsult, ".., h",'C I>\.'C" InlJlf(l\-I"~ It", p.1f'~ hut nO! Ihc whole, 
We ILW"!:i" ' " rCst,'" hr focusing '''' d .. .,.lgnl"g 'he " 'hole .nd 
11M' do..'Sl)1.nhll. !,,'lL'! IhO! fl. II rathe, Ihan ,'I ..... ,'e",", 
Therefore, ~mkmcn> w ... ar ... goln~ 10 bt:~ln br Iksl[!ol"~ ehe 
,)'S'''''' whh whleh " 'c w"ukl ",pia("C ,h ... cxl.,I,,)1. s),"c'" rlghl 
nO\\' If ".., "-e,,, f..,.. 10 repl ...... 11 whh WhOlL'WI ~'s'''m we 
wam .. ~1. snhj<.'Ce 10 oul)' 1"'0 nOH'cr)'·""Slril1h-c l'O,,",,nlms," 

" ~-I"",: h ... ~'O"lhl"L'<i, " I.:I mu cX III"I" ,,'11)' wC "ill foe,," On 
wha, we w"n, rI#" now, "ul On' n,.., or ,en reors , 1\1,),', 
Ik.~",.., "'<' know that wih.· ,.., w,' ,a)' 10(1.,), wC w"uld like 10 "" 
fI,.., )'Co", from ,,0\00' Is not wlter ... ".., will "'am 10 I", wlt~." "-e 
1>" ,h.,,..,, Things .. 'III h"Pfll''' """wen now Rnd 'hen ,11111 will 
~f(CCI "u, J:oal. ~nd OI~L'Cllw", I.)' fncu,ln!!. on "'h,,, we .. '''''' 
rlghl no" ', "-e "an clhnl""t ... Ih'" poI~nd,,1 SOU','C of crrur,~ 
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"Second, why W1110''(' pracllcaU)' aU ~'OIL<lral"L'! lll.'cau"" If 
we don'l kno\\' ,,;hal ".., woulll do now If " ',, L'()\rld do ",ha,­
e,..,r ".~ "'Mulod, 11(1'" l~'" "''' kno'" "'1101 10 do wilen "',, e,,,,'1 
do e .... rylhing " 'c wan!"! If w~ knew whm we ,,'ould do \\'Uh 
"lrnL,lIy '''' L"t>l1slmlms. "'e L'Quid modif>' U. If n" .. ,css.1~·. 111 
bL~~~nc fcaslll1c lind "dar>< II 10 CIl''''~ln~ Imen,al and c~<er­
nal condltion",s time ~~ 0'''" 

" Nov.'. I...,..., arc II..., ''''0 L'OI"I~ .. "hn~, Flrl<! , r~'.;I"'''lfI~it'''fo,,,;I. 
blli/,\', Thi s me.", ... e cannot uS<' any but cur...,mll' .,.allahlc 
knov.·k'\.lj!c . Nu s'."icocc fielle ... . l\"c 1:;"'" rcpl:u:-c .h" phflne 
",lth n,,,,,,,,J .c\ep,,,h)'. The '"-'<;'011.1 L"t>r"" .. hu," he ",. Id, ... ". 
,hal ".he sys lem "..:! design IllU>! Ix' """mlf<j""lIy ,,;tlbk. 
\l'h" does Ihm mean\' 110.",.,,,,,,, ,,·c ar\! ,1<)1 ch,ngl,,~ Ihe e,\\'I­
ron men<. II mea ..... du" Ihe sys<e m muSI hi.' ahl/, ,0IunC'lnn 
and sun·I"., In Ihe eurrenl m,·lromncnt . For «"ample, II ... 111 
h.,.., 10 ubey «um:nt laws nnd reg"I~'lun"." 

The ,iL'" pre~klcnt Ihen .. ,1.1. "This ~roup Is coo I~,*, lU """r­
" '" as" .• h.,:1" ~roup, Therdorc , I am goine 10 <l1\1dc you hll" 
six suhtrou ps of about six <""h. eI>Ch .. -I Ih r~"'fIOn"lhIlUy for R 
sul,.;)".,.::nl . • :ach Am"p ,,~lJ ""k."" " ..... 'Pl\.""'mmh.., to m.",. 
wllh luh~r rel're;e",,,,h..," ~, lc~s, OIlCC ~ "'L",k 10 dl"""ss 
In!eraCU<N1S. i.el mC explai n. 

"Eaell t roup will be able 10 ""~Iltn whaW"N II ""ms 3.'1 long 
. s II Uoc" "'" " ff~'!.". ""~' o.her ,vonp's di:..lgn . If " 'h.,, "1¥""fI 
w"n~, '0 <k. <Joe>< " ill";;'1 on" or more olher groups' llcslgns. II 
nIl'"~ ~I their "!tn.'!."",em ".,("..., U eR" 00 Inelodt.'<Il" Ihelr 
deslj!n I """ lell )'0\1 In .""",,."': he sakI, -lhal .he troup,; 
",III d" lillie Ih'" dues "u. "rk";;'l 0I1,,:r ~r"up". '" the ~~ld 01 
'h" )'<'ar.- he ""Id. "I " 'olU 10 sec one compl<'ldy lmctral('() 
~)'s.en' ,bIll", nUl sb s"I~'~lCm d'1>le,lS. J dou', ~'\'Cn "-am 10 
know "'Iu,, the Indl,'ld,,;,1 ,,,,,ms can", up wi , h, Is .h., clear,,­
I", ""hod. 

Ilc <m.'I[!(.'<I " " Ion~ lI"e,· (Inter-l:I,)· con"nunl(> •• lon J 'cllm. n 
"sllOr! lin",,· I"'hhl" ell)' .~'mmunlc"Uo,,) .~~m. " s","eh l"~ 
slndon.'! ,,,",no [\00'0 Olher .eams. lInd finallr Ihc .elephone "". 
w:"". on which I found ",)"",,1/ "'"h tIl)· frlc nd I'Clcr Me)'c"" 

\l'h"" Ihe ",,-cUne ,,'.~ ."Jo<'n .... ..:I. Ihe "',,ms 1"'''',~II'''dl' 
!l,uhcllod 50 ,It", .helr memhc"" go. '0 know """h oih"r, When 
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1'1.'11" 1111,OOI1'...J 111<' 10 Ih" OIIk" 111~I11I ... r" of 011. I~'''n, 11K'}' 

thou~u It '~ry fll"n,. Ihal "" "ollt;ldcr" h.d su, ... 'Cs.<fuily 
h","Ik..:llhclr "'l''''''"~ ' 11"" II,,-~, .ald, Ihe "Il" pr".1ti(,m ,"", 
not I"l'<.'lu<le<llhel. 'L,(, of "OU(>1<1l""," TlK'.dol'<' , ,he)' 11"'11_ 
l'<l Ill" to l'anldPIIIl! In Ihe effon. ,\s • .... ·"',h . I SI"'!\! a lll\:at 
deal or lit, ... In II ... ne:Ol Yl"Jr .... ,Ih Ih'lI I~"", \\1'al " Ie"''''''~ 
cxpcrlcnl'C It w",,! 

TI", ilrsl 111~"tI"g look [II""" ailN lunch Ihm <lay. Thl' "",''" 
of liS, six from Ih" '~b" mill I. .:lei In • small br"ako'" ro"m. 
Afler 'he ;"nl'nlth"",~, We dl,",uss..d wi",,,, \\'" should begin , W" 
"'-",k"-'<.Ilo Iisl 'he P"~lCrtkl>l w~ .. ·.""d" ,,,"'pho,,l' 10 h,,,·~, 

We OOll..J s'tAA""tion" On.' pad "",.1111<'<.1 ",,"" ea..,1. The flr'" 
few were ... folloo'. , 

• E,...,I'}' call I rl"",,,h'e I. il1lcndt.d for l11<!-nll "-'<N'~ ""m_ 

""rs. 
• I .. 'ani 1<1 k,IO'" .. -ho Is ,,"lIlng tlCf""e I ~l1sWer Ihe phmlC 

SO I I1l ... ..J '101 answer It If I "0,,'1 " ',,nl to speak to tllC 
call",r, 

• ,\ phon~ I l'tu' u,;e with "0 h."" •. 
• ,\ phol1" Ihat L'OI1'~'" wnh m~ wllCr",...,. I "m. not o"c I 

h,,'~ 1<I!lU to In a OXl'<lI<1C'lh~, . 

We comlnuro 10 add to ,hi. list fo. "",'c",,1 .... l"'k. •. l"tdl~ .... ,th 
Jus, 1110'" Ihan nhl~lJ' propCrtlts "-e " -'nll..:l" pho"" 1<1 h,,,'1'. 
Thl'SC 1"'>I'\-'f1k.'lI 1:01.,,""'1111' ""I'}' 001111111l';lIed '1l'a. lhe end. f' or 
eumplc. we walliN 10 "" al ,Il' to lalk slmultal1l-ou.<ly to 

llrol1l»; 11\ 111111111'1<' I""allons, "'-'" .11 of I~m. "00 h" "hie to 

Ir.u~"n!t tk><.'UI11~"'S or chafls l"s,-""L~"~()lL<ly. 

Bu, "" fan dl'}'. We rlotl-d. htlw",·" r. Ih"1 we hnd tk.<IJ:t1, .. 1 
nOllllnt yel. ~o .k",k"-'<.Ilo try QU . h,mtis ,n It. We tJ..'l'IIk~IIO 
,;eIL..:!1 the 0"" prOperly OIl ",,,lbl-I10 'H~ n"",h"l'S--iIl1d 
",-" If " ',, l .... uJd tlo:sl~11 n phulI<C '/lIli "'1.'1 ,hi. 1'l't1"'I'I:"lCIlI, 

,\1 Ihlli polin. I "I"'~I (\o:'lm)'(-d Ill)' crl-dIl~lIll' III ti,,, !t"1" 'p 
hl' poh1l1ll~ out Ihat lhe", ",,,,,, ' wo klmls of w"'"g II"ml",,.,., 
O'IC l'Onslsl~..:l of M'1n~ Ihe rl#/lIl1u",llCr In 0I1C'5 head b", 
dlnll,,~ It Incortl.'Cti)·, The odlCr COrlSISIL.,j 0( ha,'llI~ Ih~ ",rolle 
number In one's head nnd t1 1 3I1n~ It COrR'l'tiy, 0"" me","", of 
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.h .. troup lmmooialdy pol"'~'<i oil! Ibn. If Oil" h.!Id Ihe wrunt 
nn"'t>cr I" m~'~ he~1l "nil Illnli.'<i II hl(.'Orr~'Cllr. 0"" mio!hl ~I 
111(' riel" m"nll('r. Fonm"ncl~·. Ih~ trwP decldo..'<1 Ihls W;IS 100 

,.",!O h., of L'Il'K",m h"l Iha l Ille p'"''''"~''' of ,,-ron~ num­
bers of CIIcb t~·pc waS or ~~I1""'rn . 

Ile,e I WII.' able 10 >"II.., ml" e r('<ilbiIH~' 1I 1111 Ill""'''''' I kll~'w Ihe 
h~'IId of d~ ]lSreho"'~' dcp~nme", al Ihe lal-.;, I c~Ik.'<i 111m 
,"In~ 'he I,ho"e III Ihe "w,,,,_ ,\f,,,, Ihe ""'~~'IIll"' . I ".,kt~1 him 
11 he IlIId cw, do ..... any work on '.-rong num""l'S. III-' ",xpIod_ 
t~1 on til(' other ~"d of 1 "" II"". L1 w~s mlmues hefore I ''DI,ld 
"ndc"".,1d him, II IlIrned iJUi lh"' he I",d been doln~ "'o,k (In 

IHOO'/t numl",,,, fo,,, nnml"" of )",,,,rs. 311d I "'ali the nr.;, One 
10 ~sk hIm al>Ol" h . lie wnm ... '<i lD uiliurni ,,11 hl< resulls <H, lIIe. 
I had 10 L'Omi,1(.'C him IIth ... ·."'I"". Mlcr he ".loK'<1 dllw". I 
k,","~d IhD' fom out 01 n\'~ wro,,~ num"" •• w~", the R",,,1r of 
IIIWrn:cd)' dl"linll the ri~hl n"mber In un"s h,,"" We oc'CId· 
l'<i 10 ~u (/, ,,'o,k on Ihl~. 

,\11 ""nullll! Ihille 1"'I""'''~'tI. III k",~ Ihall "n hlMlr. We fm"'d" 
wa~', ""'I<.'('plually. 10 "-'<luoo. If not cllmln"'". ouch cnOI1l. II'" 
r"pl~t'\.~1 Ih" dl.,11~--,,·hal did nO! "ll~I '" Ih: .. II"'~"-ft ~I))~1I 
h."dhekl ~';llc"l:1(G1". The.e ... crc lC" keys .• me fl¥ e;teh dlth. 
a r"!/.lSle,. ~"d 8 n.od k~,· In t.he 1o"..,r-rWtt ""mH. The phone 
w"~ to 1", uS<.~1 a~ follo"·~ . l..ca\'III~ (h~ ph,"1c """ Ihe hook: 
on" "'ould put In.o III(' I'hol1" III(' uu",,,,,r on" "',,,ned 10 eall 
Il)' 1"'~'SSln~ Ih" ~Pflro"ri"It' hllUOl~" T1K"", numbers w'Klld 
appcu on Ih" regiSier. If thc:;.c nn",bers. on e~""""atlon. 
"l'llCU '" he ~'Drn.'CI. onc would 11ft III(' r~ .... ",I,·"r and Ihe 
whole numill', would Jlo Ihrool!,h 3' Oll<.'('. If Ihe numill', on 
I he r,,~I~lcr ,,-,,~ ... ro"t. o)1e wonkl p~..,. Ihe T\.~1 h"l ron In (II" 
~~ .. ncr_ Thl~ "'01,1<1 ck",. Ihe p-hone. "nd une w"uld M"" [WI,,,. 

We "..,r" \..,~. plea>O:d wll h ou"""h"l.'S. 1"'1 IICI"\:f\ll('k'SS We rt'\.'­
,*"Ized ,h~t We dId nOl: kilO\\" wh<"lhe' such" phone ,,·a. 1ceh­
no!Ultlc;,lIy fcaslhk: (Th" h:u"l1l('kl "~I,,nlalor "';lS 111M Y"( 
a, 'all"IlI,,_) Th"refore. we ""liN a dcl'""mctll of Ih~ I1Ib ,hat 
WO,kl'd on mlnl"",rll"II(I)) ~"d "sk~od for Il'Chn l",,1 hell'. They 
"",It IWll yonrv: men du,,'11 10 OU r m~'CtI''il. The)' appearL'" 10 
he h."h ot" oi .o;chool. ",111 "''''''Ing "'eI. Imel .. ",l ll,,1 diapers. 
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,,", w\' ,"""'rltlLod whol w\' W\'.., 1,.,·1111\ to dv. Ih~~· 11L'I!311 to 
whbl"'r to each oth~r a lld w~n: I<OOn more uhs<,r\)o.od 111 Ihelr 
l"I,·a'~ ~"U", ·~" .. "[I .. " [Ioau In "I ,a, ".~ w~r" .. ,)·1 u.o:. TIoI> 1~"I0_ 
~r~od us. bUl such IJo>h.l"lor "·a, nOl emlrely "'K'XfX'<'I~-.I In Rn 
11&]) labornlo",·. lIu"·~"\·\'r. IIr~~· ~"ddcnly ItOI up "'KI h"rrk.~1 
Oul u( [I..., roo", With 110 cxpl"""[lon. W" ,,·c ..... fl1"ou< bUI 
d....,Id.....J 10 let II puss for Ih" time hclng. W,· went on to ~oolh­

cr pmrJ\:rty. 

&,·crnl wc..,h Imer. Ihe I"·V ~·Olnl;ll mcn npl"'nr~od m VIIC of 
OU" ,;/,AAjIMIli lookln!! ,h~.:plsh "lid apolog.;,[Jc. They SOld. "\"ou 
prol,"l~y wOlulic ..... "<.I ... ·hy w\' "m (Un on yo" ,,·hen ... e ... er\, 
here last. " We wid Ihem Ihls W"' .n umk:rsl"l~mCnl . Th~~· 
cxplalncod. "Wc ... ~rc , .... ,.,. cxcllc~1 hy ",hal you w~'" doh'~ hi" 
nOl 'OT the rcasons )·00 we .... We did nOI ..... 111 10 10k .. !Ill' 
time 10 cxpl"ln Th;n wron~·n",,'h"T SlUff ... ·us not as Inl"resl­
In!! .1, rhe hUllon"." 

The)" ""nr til'. "We ... ·em hack "11<1 hullt " p,~'h·hnllVI1 tek. ... 
pho"c ~nd ICs{,od It 0" , ''',.,. L1Tj)f> ""mber ,of f'l'oplc. I I 'utllS 
OIl! IU Inkc "bom I ... ~h·e ....... ·ond> k.,..-w pm In ..... ,.\'" dl!!lL< t~· 

p"shln~ hUllons Ih,,, lurnl"~ n .11,1, "",I .""lrlo","1 Ihnc Is 
,," .. ·,~I ~. [lOt 0I..'Cu~1"1!" Une "",II aher Ih" n",,,I,,, .. Is 1"" In 
and ,he """,I'·cr r. pl<"k.'d up. The eombr"....r .. ,[\"In( In ,Imc I. 
",orrh milliOns to ,\T&T." Ih.i:y MId. """ wc h,,,·c SIMI~'d H 
project 10 dewlo" <I"" ,,,k'pIHlllC. Wc ha,·c ~,""n lr a c<><k' 
na",~ Ih'" Is hcln~ k\'pl ....... ·rel for no ... ·.• They 1001«.-.1 around 
tire room 10 hc suI\: no one ,,·n., IIs,enin~ and {hen Ioid us. 
"Touch "'''c." 

Ik",,'" 'he ~·car " .... ~ "' ...... the ~roufl!' hod l .. labUshcod Ih" l<'Ch­
"ol"llle"1 ',,,,,Ihlllly 01 ,,1Il·h of oor man)· <k. .. I~n fl'DIU ' ''''. Til<' 
!tJ"Oup of desl~n 1".l mS cunrinn,-.I 10 work aiter r was nO lou,ecr 
~ punlel!"'",. "nd ,I>o;~. ,,,,,ll·III"""<.I "'"CI). ehanjlC In 'h" lek:­
phon .. SrSll' ", . .. Xl..,,,, 'Woo Iha, h. ..... "PI"'3r~od sin"" \h{"". 

,\m<lll~ Ihese nre l"nch·lOII" 11hon~'8. consomer "wnershl lJ of 
phUnl"ll. call ... ,.Irln!!. c·.11 ro,w",dh\!:. '·I~W mall. caller Ill, 
COnfe ..... ·nl"C calls. sJ!<'.k'1" phones. sp<. ... od dlallng of numt",rs In 
",cm0l)·. "lid ",oI,lk' ph"n"". They dill nOl amlclpmc photog­
"Jph)" I>y 'he phon" or an hllcnk!' oonno.."<:,lo". 
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INTROOUCTION m.J 

The ImpaL1 of lhe .x-.l~n .... e prodlK'l.'d .... .,. treater IMn !hc 
1",,,,1L1 of nny o thd cflon 1(1 chnnllc" ~)·slem Ih:n I haJ cw, 
st. ... n. A.< ~ rt..,..,h . I hl.1!.1n 10 a<l:llll. :",.1 tllu<lliy Ihe 1'.0000<lu ..... 
(0 f11.uc·h ulher appliCatlolls Ihm wc ""~·rll,., In thlli book. As 
yu" \\"111 SI...,. IIlI u>'C h"s 1,,"..,11 extcn.,I,·" nl1<l Is stili Jlruwll1~. 

This eXI"'rleIK't! l~ ~ l.~nl\11"'lnC e'''''"ple of how idcuJizl..~1 dc .• ~" 
""" lhcmlly move mOUnlll;nS of "'UIll!).C. Il owe\"er. applying Ihe 
pnx."t."SIi hll"o"·cs not on ly <lL';('"llrdhl!! (~ <l mlmL"<CIs Ih:n Inhlhl t 
{'.cmh·c Ihlnkln!! btll kl1o"1n~ I he MCTIS Ih:1l we h'I,·e k."lnlcd ,,·ork 
hC~1 In ."IPIJlying U. The hocMlk Is Imcndl."il 10 l."Ike )·"'1 thmugh Ihe 
I'ro"''"''s ,,;th many unmpl"" m <liff ... rem u~"'i .mlor.s in dlffcrent 
In<lusl1ies. 

THE PLAN OF THE BOOK 
The houk Is o"!!'ml.L"il1O !!i'.'" )·uu" ron<lnl:lp for fimUnJ! Ihe mosl 
, ·"I""bl" S<."C!luns Ilc'l 1II:l1ch YUllr 1l:lrlt.:.111;(r h"cr~'SI' lind IICL'ds. 
I'llrl I. "hlc'llIn'd Dcslgn: The IL1Sll"S: dcscrlh(,s the h.,slc lde:1S of 

idc~lhed dcsip-t ~nd Ihe .<lCJIN II"" nm''''~f"l' nl.'C<l 10 take 10 
Im11lemem It. (;t",plc r I. MThc Sl "g~s of Idc~lI .e<l l)csl!1.t' .· 
~xpl:oln~ Ihe \xls!e sla~'Cs of:t lull )" hllplc"'Cllt~-<l ldeahc <l deslpt. 

Chaplcr 2, ··Ol"!:<tnl~in!). Ihe l'roc ... 'SS.~ dC!'Crihes 110"· \0 o~mlze II 
sllCC\'!lsful de:<1~n . Ch~pter.1 . " l'rC[l.1rl uC for ~n ldc311~cd Ilt."!'i)!n 
I'roc ........... • nJ.1kc. the e~sc for the hnpon,utL ... of e:trc/ull'",,,,mnlun 
nn<l p'O\id~'S "",;.~clll l,,1 )!"I(~UK'C IIlIl>Ill how lU prCI~lre. The "hJ~"CI 
of thcsc lhrce ch"Tllcrs Is \0 give )·OU II collll'rehens;'·c 
un<lCf"l'''",dh~ of Ihe lI...,.;gn process SO Ih,,, In l,1Ier d"'plers we 
C.1n L'On~ntn"c on the Impunmll nspL"Cls of cach 1'~';C ,,1l1t<.><>1 
h:,,"i,,)! 10 rCllC;[( nil of Ihe SIC 11S Ihal led IU Ihe Ollll"OlI1C. 

l'lITI II . " Ide!,ll Zi."il [)cslgn, .\PI,lIemlon_ Thc l·ro!.· • ."SIi In o\{·Ilun.· 
<leS(:ribt."S l<lc'IIl~,,",1 dL'Slgn In "cllon "".I npplic.I In " ,·urieIY of 
o~~"I."tlons a"d proc<l"S. ..... 'S. (:hapler .j . ·tll~~htcss Emerprlse." 
I"uk.. a1 entl", bl~~lnc~s urgom i~alions Ih"l :ore forct.-d to ",spun<l to 
nmrkc·t L"OIldhlons an<l ch;u.!!c or lose or" to l"OlnpcdtOrs. 

Cluoptcr 5. "Nol·fur·l'rofil and (jo'·cmm,·m Orgomlzmluns.· 
dcmon~t r:nes lhm ldealited d .. -j;I/:n Is lIS powcrfulll 1001 for nOI·for· 
" .... fil "".I j!o\"Cnllnenl on!.,1" I~"llons ns for hl~~lnes.", f)~1nl7..1Iio"s. 
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Ch:lplcr 6. "I'I'OI.'\."'" IUlpN"cUlcm: dlst.~l&""'S proc'\. ... scs ,uul 
show$ ho"· j,k".llz,,d <k'SI~. ",on he II""d to Impm,'" prO<,...,s.,«,s in" 
wl~ly din,""" ~rolJP of org,"'lz"tlO 'L~. 

Chapter 1. "I'rvblcm l)js.~ohing. w <k"",ril~s the f"IIr wuys of 
"J)pru;,,,hln~ ,.rublent sol\'ln~ ~nd d"ntoll"rmcs that the ",ost 
dll'Cth'e I,ppro;,ch Is "1I1s."'l11'l"~" th" prohl"", . Illssoh'III!l :, 
pmhl~m In\'flk~'S Idealized <k'SI~n and r~uh.~ In the pmhlem go)ln!), 
m""y pennmlentl!'. 

Challwr '" ", acllilles and SHes ])c~ll!.n: looks ,,, f.1cillUes and sHes 
nnd ,·' '''tblnl$ the f,teton; uf fUlIl:tlul1 nnd sI""'''' Ih'll nCl·d to he 
1'\.'\.'O"dlcd to I)rod",,,, Ih~ "Il1lnl1l1l1 aml1JA;:mem of demen ts. 

Ch"llwr 9. "T"k" th" l'lun~: brillJ!' to!lCthcr our 'K.'\.~'''tIIlnt ~~t 
cX llCrlcnce In "'orkln~ wllh Illeall'.c" dcsJ/:llS ,mil 1l",,1dcs lmnds­
on pmcticlll "d"lce for l'Onducting " sIIl'Ct's.,IIIl Ucsh!n . 

I'll" III , "1IIe"llzed ])~'l'I~ : Ko l.Imit-AJ)pIl""llQIIs to Wnrl(l 
CI",lIen~~.w lake'S" "1",,r ";ew of whm "'Ill I"" 3chicwd IIsln!! 
ide"liz"d desi!!!l bl' "ppl)'ll1~ It to some of the major ('h" lIer,ges 
f'K~n!l Ihe world I()(t,~·, Chapler HI, "The Urh<m Chall~"!le: 
:ldcl "'M'l'S lhe chllll en#, 01 urh:",I~m and dcscrihc~ a ~",all ",IT lh,,, 
is ;dc"lIy suited to o""rmln~ In 1:1t1~'S, The I:h"pI~r then dc'scrlbes 
how I~nllll'<l <k'Slgu "':os "1'1)Ii('d to a rctkSIg.1 of 1~lrls--m1<J Ihe 
",,,Ionnl SYMem of whleh 11 IS:I [l'Jr1- ln " PfOjl'Ct lhal llas hnd" 
continuing imp"ct " n ,rance 10 this d.~)'. 

Chapter I L "The lJ .. ahh'('w~re Ch"llen#,: e.~pI"r...,. hOI,' rhe 
S<.'e1llInl!,ly In(rtK.1"hlc eh,1 l1en/!l: of the he,1hh ..... ,lTc system can 
yldd to Ihl.' po""r of Itlerulz<.'<l design, Thl.' ellaPt~r fitsl <k"",rlllCS 
" nmlor11l1 heahh<':lfe ~~'S1e'H for the United Smles Ih"t woolll 
~1I"cr care eqlllt,1bl~' to,,11 citizens. It Ihen "xplain~ ho'" h",,1Ih. 
e'lTe rn"l1~ e"n dell...,r ,-"ife "I th" llOlnt III ('Ont"et bctw~..,,, 
I"ulems ,,,ld h~,dlh""':lfe profcsslon:lls thm Is both hum""" 'ULd 
cf{~'Clh'e, 

Ch"p["r 12. "The Clmll"ngc 10 Go"cml1lcm.~ looks m the 
eh"II"nl!t.'l' th,n ~"'cml1lcms (a ... -e and d~'SCrihl.'S ho'" Id":llIl"d 
<k'SJ!!n c,m he 9pplI,-~1 to de,,1 wilh pmhl"",,, of " natl",,,,1 ,,,,d 
hU<'n1,ulon,11 I1murc. The dH,pl<'r first cxmnlnes " n,,,lou,,1 
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d~'CtiUIIS S)'Ml1n-;IS n 1).1r! 0111 1:lr~r I\,de.<hln of J!o"ernrucIII ­
th"l "">l1IJ rnlSl! Ih~ pro[lOn lOllll1 ell~hlc vOlers who 111m oul in 
~k'Ct;uns ami at th~ Sa nle time Im pro"e tit.: ",ullity uf cmtJI,lal('S 
{or Doh~c oftlL..,. It Ih~t1 (il'scnhl'S " 'R'W ;tUcntautH",1 O<gilU .. allo" 
lit:" could ej,her rc"I:i~-e 'he Pl1.'SCnt Unl tl-d ~ations or he form~-d 
In mJdltlon to it tit", woulJ roll-e Ill"n)' of lite pnlblCllls 01 
hucmmlon:tl w,1 rs lind ,.."tfllt-t thm the U.N. It"" faHl-d 10 aehle,-e. 
Flmilly. the d",pI~r "udrcs.",-'S "", lt aps th~ hi~~st liitem to 

n:!dolls tod.1)': terrorism . It " ""lies Ideall~ed Ik'Slgll to Olle of the 
root ,"lUSI,'S of terrorism ",,,I "",pl"I"" ho'" If Ihe em,s....'" w~re 

cUmlnmcd, uwrc wonlJ he fl''''C' Icrroris!s ""d IcrroriM mincks, 

Part lV, -Co",pI~t e IJ""Uzeu Ilesll!'l. - pnn1t1cs Ihrc~ t'Ol))"I~le 
Itlcalized Je"I!!,L~. These a,,, :telnal IkS;l!'lS umwn from cxample" 
In Ihe n"plic:nlons III Part II . We dr.""L'" litl'SC e.ampl", In the 
appU""IIUlL< cI"lpters hUI <only 'eprint "xcerpls IrUln Iltd. filml 
ItlcaH.~...t dl'Slj)us_ Rc",k .. shonlJ Iinu Ihe tlcl"Hs 0/ IhI,> L"""pkIC 
ul'SI!!'L' "f "alu~ If tltey \\':ul! to ~1ll1~ITk Oil <til ;d~aJl.~u Ut'SIJ,\t1 of 
lite klnu uescrih~u In one <W more 0/ Ihese eh"ptenl. 

A SURPRISING INGRED IENT 
I r utJ r ucscrijltlm! of Itlc"Hled d,,,;!!,, so lar sounus m<'Ch~nk,,1 :llld 
dry. OuT "~llCrien~.., "'111t III,; ~Xl\Cllr Ille tll'1lOiSlte. Th~re Is ~ "cry 
Im port,m l ""I"-'''t 01 Idealized dc,lj!n thm Is not nonllllllr 
UiSC1L''<CU: r,mkil"ulon In 11rep"rinj! SUdl "ul",lj!n Is j!re:l\ fun , 

The rcmo,',,1 nl conSlr" I,"s, " Ilawln)! the Iree exercise 01 
111l1lj!jnmlon, I, " Hheratlnj) :tnd .xcltln~ expcrll'llL ..... To "n~l~ In 
It Is 10 pi:!)' ROd In 11 Ihnlled unlvcrse :Ind to "".lOr Ihe er"'llh'c 
CXllericllL'C th'll ,tn)' ereamr Illult h:w" . [n e\'ery uesl~n exercise, 
Iltere Is a poilU. 'L"I:llly I:tlny early In Ihe proCt·!,,~. whell an - "1,,,­
cxperielH.'" ",un'" the d"sl~" j)rtMlp Ihmuj1.h H thr"shold Ihm ",kL'S 
litem OUi uf Ih" ~xbtl"~ S)·,ICln huo Ihe r":lhn ,,( Ih" 11",,'1), 
possible . 

AddillJ! \0 Ihc plca,urc , nmk Is Irrdc"mll \\1t11In tlcSIS!l groujlS; 
Iltere Is no hler:lrchy. R,mk Is dt'POl'lll'd;1' Ihe Joo •. Tlds remo"~'lI 
Ihe ImIT or r~t ribml!H! fnr whm I. s.11u In the SCs.~ltHL< h)' 
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suhord(n;Il~"', This reUd IS nU~Ull1l1l'<l b)' Il~ rn(:1 Ihlll Ihe cl1ol1 Is 
lUll dlrL"'kd "I erilkl, ;n!! Ihe L"tl.reni sysTem or ,mrlbllllllg h~lnle 
for I L' tkfi~ictle;es. htn i ll L'tH,~plu:lIlz;ng" helie. une . 

Ik .... "use fl'ml<'lplll,un In IdeaHu..J design Is fun nnd 1iI",.",ln!!. IT i.< 
us,,~lIy c~~y I() ()I/caln .1nd m,,(m,,;n . And h ... -e,nL'iC "II whu ".e 
lI1\"oI'·l..J . dlrl"'ll)' ur In(llrl"(:1I)". blL1re o\\lIcrshlp In Ihc OUIJ"II. 
Impk'flIL'rllalhm IS grc,uly fadlltatcd . The plmL~ dl ..... "'Ted aI 

.""liImlml <.If Ihe' d""ign Or "n appnuimmlotl 10 II :lfc' not ""'''I 'L' 

a srl~1flu" kind of ""IMI)" tHU as "n Im'1!.flll I~m uf Ihe ,k<;1!J1 
pr< ... '\."..s . The r'lei Ihm nspcc is of Ihe dcsl~n lire sCeli us 
Imfllem~1""hlc lonl! hdo'" the design I., ... 'tullple t"d ",Inforet:s Ihe 
Indus;on of Impiemcmmlon itS pan of Ih ... rn..sll):n pnoce,,~. 

USING THIS BOOK 
We enOOl'fl~ readers to re"d ,his hook fmm bo.~llnlng 10 end, 
I h,\\·c·,·c r. we know fmlll ouT own e~pcrl"nl""'-"'Illd I hrm,gh tal kinA 
to 01 her"S--lhm ""Illy. pcrh"ps nK.o;I . rc"rn..rs skIp aro"nd In hooks 
looking lor Ihe mosl Imcruslhq:: l~InS, or the p:.rts Ih:1I I\:lme 10 

thdr hUlIll-dl,"c CQ'I(."<:rn.< .. 

i;o 10 help ~";<k IhOl'C who wam 10 .,klp. lei ,~~ '\I~S( Ih"l )'011 

re"d ~II {If I'"n I In ~t " Oml Cr:,sp "f Ihe pr<)<. .... '!'~ \If Iu...alizer.l 
dl">olgn . Then ,kip to Ihu.;o, ~11I)lIcadollS chapters In I':m II thm "re 
of '''OSI Imercsi or hlt llOn,ltlCC 10 ),0". 

We "Iso ~lTonAlY SU~"'I Ihat you reml tltc elmplc", In Pan 111 to 
or",n )'om Iltlnkln~ 10 the 11O""lhllltlcs of 'L~h\llldl"'lItl..J dc~l$t \0 

add...."s "'''jor <.~",lJc'"!.l.,.;n ,he world t(..:I:,y. We think there Is n" 
lilllit to whm clIn be :LL"::Olllpli~hcd In th~ worlJ IIsln~ the 1001 of 
lclcalized Ucsl~'. 

I" (',m I Ih:1t f"llow~. we I"ke )'011 throu/,\h Ih~ l'fO<.'\.""" pf 
lnljlleOl;:1l111lg lll1 j,k:lII.(...:1 dcsl~n. The l.uph:lsls Is (N1 the gCI1;:r:l1 
"[lJIlle"'ioll of Ihc 1'''1(. ..... ,.... ,,01 "n ,p"clne "ppllemh"". Thm is Ihe 
suhj(-el Ii I'"n II. 

We wclcollle )"011 In Ihe J<>urnc)" )'011 "'e "hmn to h(.-g!n. 
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