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Suntmary cf Concepts

'Il1tsclsapIcr cl'l‘crs the rcaclcra qtticlc til‘.-1'.'l"'l'|t."n!.-‘£3-l'1l'||'.' ccuntertts cut" this report. 'lt1csc -cntt'it:s arc taken directly

I::uut -:1:l'Il1e te:-tt ctflhe reg‘.-ttrt. NI:-et't'nrt has been rntsdc tt:I |'tn:1'trir.l-t: t'_'tl:lilll1ttll}'I1|lfl'l.t-'I::I'_'I't l!1.etht1ttghts,:t:-'.th:tI is

one of thcjchs 411' the full test. Since these arc the l'tIndarr1cntal ccltccpts. thcj.-' hath: not cl’-attgcct in this
uptlstte.

Tl:t-: j_s1't::t.t1:t:’tt't-.’:ttt£tl ancl lJ!It'l£'F.I'ltl.llIflttitl t.‘:.ln'it:t‘1tIta't't‘: I:ILtilt fiht.'t.I'l:l'|l"t"[lC'r'[ l'.lI:l'i-ll-'l.'l‘2l'l\I'.*. that [lt'I.‘.-t1’t:is'-: [a1:uJ tJ.elit-'t:t'j
hatttiwi-dtl:t that was Dill].-' clteamett at" tan or three years a_ec:. NI:-'-'r'lll21.t issue is learrtittg that Q05 itttclses

Inttre tI1.utt electrical .at1u'.l tnptical p.'tt'itrttetr_'r:i.. It ill:.‘i-'ll ins-'ttls'Es st:n'ir_'e |'le.1til':-ili tg.'. rapid prt:n.'i:ii-t1:t:i1::__r_.
rean'attget1tet1ts.:1It-d the ability to 5U_|!I|.'rt'l||'[ l'tI3'l:'-'. ‘nn-detttand‘ sct'I.'iccs. - ttttmctttctic-n

What is tell. ltewes-et'. tttay be an even gtcatcr pmhtettt. The qttestlcn is ha't.t-' to deal with all afthis at!-deli
bantl-.s'it:lth and hem to deal with the rapid changes and natnattgctncnts implied by a rnarlcct grctwittg this
fast. — lnttct-ducticm

‘U3-LC‘ is :1 btctad term delta-t1'ag a class crfctpticat tle-vices tattcl cute-elecuttnic — called DEG clet-'ic-es] that

stllta-.s' :t flexihle inltercctnnccttcsn t:nl' |igh1w.'1'.'i.:s. 'I'hcs.e arc -.'ari.t}t:ts|j,.' cttllcvtl ‘Optical Switcht:s." Tllplicttl
Reuters.‘ Tlptkal Crass-C“cutnects." and a number c-|'cctml:ni.ttat't-has |'_'lf these aad proprietary names.
— "t.'h'haI J-‘true OXLT5?

'l'l'Ic nrtginaljustiticatittn Fen’ the ll.-1115 waste rcplacc the cvcr-cs [tancling |.}.'S- I cn:-ss—ccnncct hag.-"s [l?t.'S}ss}.

As 135- la and then tlte higher lay-ear sen-ices tuecaltte the t-tact.-heme at’ the electrical telecctralttutticatitms

werlcl. thcsc physical patch panels hccatttc ccrhplctcly ttntnattagcahlc. It will be such that this is the same
tJr't'.'er fer the applicaticm at’ t'J-ItiIl1".s. — 'I.lt-'ltat .'5:|'l'." ('JI3~It_‘.‘s?'

DEC: l.'tll'| 3l'.H': lltt’ttt,f_:l"tl alas lJ:tt: tiiJt:tt:'t L2IT|l.l.C.‘:'l.l equit-'alentul'DAC5 [digital t:rt.’i:t:-it-ct.‘-:Jt:t1:tt:t:'l !I';Iu'5'ul.l:[iI!'il lJ'ts1t l'ttt'«t't':
been used in thc clcctricai cnrirunrrlcttt since the mtcl-l"4bitl's - Wltat .-‘ta: [}1‘stIs'.'

Switches are t't:tttu:lamettt.allj.= very simple clevtcc-5,. with no intelligence cut Uteirawa. The application c-Fthcse

:-.irrt|'tle tlt:1.'i-ces w:itl1 't.|:tFlt11!l!i I-:int.l:-.. tilf intelligence adrle-tl gives rise 1t1 the .'trra3.* :11" things Il1.'JII 1.=.-e ttften
atnhigucusly reler to as '5'-t'itcttes.‘ - ‘-"-"hat me IIJF-’.Cs'."

Given all cut" tltese I:':t'IIl1fil.i'll‘.'l‘..°l|.l|3ll'l!‘L it is '|:|l1.'i_‘ll'_'d.‘lI'_".l.l that CI}s'.IE's will he heat the {"1![Il'.|lr.":l' nut’. and a lll:J_j'flt' reasun ten-
:_'.l n1'ig1':|rit1n tel, ..'|l.'l. ".'tll-<1['.»tl1't',':tl:" netwctrl:. — "Il'r'h:1t Are |f§I3I¢.'(I:-'.'?

Q1.-.-est cattmatcs that thl: nut:-.1.-' ncr-.t~'ctrl: 1.-.'i|E aclticrt: LI|1 tn ‘.'t'l-‘-l'-. savings tn npcraling casts and rcclttct:
pita-.-isietttttg cg.-cles 113- up ten '93‘? — Wltat ate IlZlI1!=Itfs'."

DEC t2lt:‘."'t-i|:E:HJErtt:t'II‘.l an a auml:»et'1:rt’ te-cltactlrrgies ID aclttere their switchittg Futtctt-ants as tttllcw.-5 tttte firs:
cl'thcm is 1-:rH.1-1.-m as an flpaqttc 2~.h.-.-itch‘ — the ltgtttclc-:sn't gt: thrcttgh it — and tht:ta-thcrtht'cc an: I-rnawn as

‘Traits;-asetlt Switches‘ — the light gees Lhamgh them]. — Tl."C]ill|_"tlt’:I_giES

ll shntsld ht: l'lt!I1.t.."lZl.Iil:t1. .'t|thcuttgh scttne ttfthe [tress ctJ't.'er.'tge 'l.'l.'t_l1_Jlt_l seem at sttggc:+t:1them'ist:. Iran.-t|1s|rr_'s1l
switches a.rc ttctt inhcrently better than epaqttc. Liltc tttcust ctlhcr l|.':|.'Jl1llD-l|.'Ig_'l-' chcticcs. thcy each have their

:Jtls':t11t.'s_t_1_jt:s' .'lltI'.‘l u'.li.~t:t:al1.-'..'t!'t.t.'t,+:_r~t°.*.~:. —Tet_'l1Itct1Itsg'te.I:

I‘ EEIIJI l3 ':UI'I='.Il"'II l-'«: 7:l. E-|§||J-32!-II"!-5 -rtl:-.:|!-I."-I‘ 1-ii!-E3
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'1'IH:'r55uct:If hrs: In uh: use nfnnap.-.n-.-nI_ swri-tche:_=.isna"Ix.n1 miswwlarstcnd. Thtuhe cut" Imllsparetu swiN.:1'.Ies

in ‘all-wnplim-A1‘ nr.'1wu.1rIH.' can causal: bcimisuikmhr} though: nf an. n unmn-uisainn mlvant.-ma.-. aruitl-ncprm
sxrneflnhea mlnlcnshusluflflnllhis isIlnec:1ae."nnnspm::1I5I'ilcIr:s nn:I.l'I: suuwcerinpiical sigma! hsain

'E'u::ni:uI:||'nn nI'I|‘|-eupucnl |:Ind1|:Iu:lgu:L—T::-tlrlalrngius

fimiummuumimuirmhnprhhrmfltmfliuhudunutaluhwhmmhwflmflyalghuaud.
mun:-s-m‘uuu::upmuuq:i:Jswim.3:iue|L_Tu:Iuma.:_gj:s

[nordn ubcahln In .1ch.in:Iuc Ihe I'|1a1o:1iuzsI1:aliIz'fidea:1'i:n:-_utl.i:-I:I1uaI: Fa-rllle "I-1I"IIt'.‘. I'a:..ml:r able In mm and

lIIhshl.I:1I.-1\w:i|:I'|3r|‘1i. il Imnn-man 8.‘-liavca d-:1:iur: I'rl:gr-Ilnd inmihr: '-"-‘K’-'.'I:|1.III':I1::I::Ini'Ifr~:+:I1' Innsiulilxg
l'1:m11n-I1: wnhulcngth Lu .uI14:rIl'he:'.11iI»uiII:+I::11nI1g-mhe ‘lransialad 1.0‘ I2-'n-nelealglh ‘-"fl)'l.1ldCu}'.—TI3€h1.DJngiE:E

MDWDM Ia:-l|n::|::gy [ms g,-ainad u mung fucnhniuzlnn Ihe hnckbm:-Eu nf IJ::' wr.:«|’l|:l':I u*m1nn'I-35.5-i|:1I1 n1arke1s,
lI'pL“I:Iwi:|L1‘It!IK' h:'I|.'l|-EI'H.'|'.:I:' huahcgun 1:: hceliminatcd. While um. um: Increase in tramrnissiun cuumiry has

snlvud um: pm!-.II-u.~rn. :iI hm: ulsn I.'.'I'I°.'..‘||,I5I'.| nnu1J'.~e:r pml:.«1em in me man u|'1.':1n'Lrul. - .hp1:Ii-u'uIiLbn5
111:: URL‘ ‘:5 l1-cglnning 1:: ulscr have significan1‘:IFfen5i'-H2‘ ;IJlcnLi:1.|. '|'|1i.-I. :H:r1'T'n;'.H from being able to Dfffl
cxisling uuwiuuuhlintlwiullhi. huuluing ii in r.irarn:1;ri::::|i;-'-:liff':P::IIl'~I'lI:p'H-. rnfltllling |:I1 MW
- H.ppIi:::1IiuI15

Fusdiscusscsl In In: Tuhnalngy Swim. |:he1'i:1'5a nrefllcrdnhngy uftlvcflning HIE‘!-b';r'clfl. - FKC. WSKC1
am] WIIC. By rm-iacwing lmw cur.-h oi‘ Il'u:5: ::na;.- bu: 1.I.5n:L WE will In: nhh: in Etta:-lraln: an-rral :rua;L:.'rr

zpplicatitam. :u'I:| |'I.I1h-:r shun Ili~.'if|'arencesh-atwvnam fllesechsaes. — .r\|1pI|I:'.IIh!rn1

In I-‘III-|flll.I'}'. lhr UH.‘ appmach is I:hc:Iper.nlfe:5 much greater flnilriiilg-. and I5 T-15h.-‘I fur "taking
 h- Anflrcalinm

1"r2a1a.n:fiI;.-.cI1q:nl|11.|:[urI1.:I1'IL-11:] uscsafflflcsiscilwh rulmng. II11'::1.cI'K'4.1n thin‘: 1:-fall uflhcuflanr
cq1d:iliti:1:np¢1.'inlcaI¢Hf£irtui1r£IlIm,§—-'1pp|ic:li:H1s

flwqtseslim with thin r-m-it pm-iuier. was hem Iiewuuld u5..1:u:.r|d im bnlihwmiiniuxtitablhdlilg flu‘: lP1'ing!
in uh: sh: chin H: plnnnnzd H1 5:!"-H2. — .-’upp1"rcariI:II1rs

flpt'u:.‘1| .-.'w:i|c|1::!. can hr: used in conjunctiva wilh mums In achicw: Ihr: pmlmiiun dc!-ilfll {i‘II:II-Ja11:r' much
faster prnlx.-clinu. luuuusiu il ii in I11.EI.'I|:!1.iEE] domain and il in pre-culufiguredr. while r':H.!uciI1§'. It'll: nunlbtbr HI"
::x1:u:n51w.* munur puns muxicd. -nppiicnfiuns

The grlaw.-'|.I1 of En: 1.'|1|::|11¢l isn n|:1j13rdJi'I.ner arn:Eoem1inl}' the n1u5L:'mpnr‘::1ntn-|'IIItIInut|-LeId11ue:'s. I31 film. it
::u1.11d la: mini Lhul. I:l1-:uLhcr:l:inu‘5a:t:::1Ll;.rjust sub.-a-.*L+.-:n' :lu'ivnt'r1.«~v.=:i.+.1:F1l'I-u: InI.cn1c1. gmwllrl. SL1 lam" much
and harm fast is the Imunlet gIu1.Iuin_r__'?' - Mamet Eifivels

Whilefllil-HI:rf:1l+ymIIl:!1IIiHwirmIeE:rhe_LgIuwd1uWIelII£n1ct.hinlII't3:ItshII nnamurta.-qw'me:na1i

inJImIfivc'_n-unforuninfnslmnutllhuisdusnoI5-Ii111-:s!1rgcrIlunrw.h}':F'bTH.I:shnuTdI:n:mI:n:l
iuIfiniImtpruietfimnm|klugge5::bai:HmEu:ir:L:uiuf:q:pmund:'' ' 13]]!-l'.'|h'Il.li'IlhEhH.}I'|nu'
i::|1'l.'II||-I-.-P¢|i.I'l.tIDl1'Iu'¢!l'i.

Alhzug-,l1:'J humurflul uInuu:I:|-cId:r:I’Enn.aml|II:r:|1n1mrrma3t-Han nicmimcfauxrtdnmlmof
ul]-u'd.|"rIn¢n]i1. lhc|1'p:1'|:.u;-inlII:mmIm1'c|!'1L1rd::IIgflI:mIjLuI:ti:I1 |:I:I'Inl\.- H.I.lk-I:lDI"II.1=s

TnuIi|fl1dlIIdl}lEInmgrflll|dI¢fl[|h:9:;'IJ5EiJ1tSaVi115.5ilflWHN 'hlQ*tV¢§kMfiflm

9;-t-I11 Iazcmupng In; II] 1-: I-:-p-::|::-nu -Pu I1‘.--T34-nae-2
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Ilu: new n.-a:11.-.-nrl; will I achic-we up to ':'l.|-‘-ii: savings in npcraling costs and FE'd|.lI3I3 prc:-.-isiinning 4:;-'4:l-2:31.13.» up to

'35‘?-. largely rhrmngh thr: 1:-liin:-:n1n:I1l»;1l'fl|3'€l.‘-5. When this s-.'wing.~'- rHHn:nIi:L| is +‘ul|}' unn:lr.'rsrni1t.i by Eh: r.'arri::rs
ml" the '-’rI:Il'|I1. there will be it 1-'1:r3.rsu1:ung |'I'Ill|1v'u£|. in U1-U.'.‘s — Marl-zti Drivers

r'l.]m»::usI all the usual l'c«rec:isters pmiic: this Inni!-;e1 will l:~cu:sm. ll is felt (and this tlmilght is expmwled in Line

n1iI1|:ri.'!| in H1: r¢|:|li:ILsnrliI31J::llI1is I10-c1lc:}I!|1:ItIhn: '.':L=:l'In|:r|::i:-ar:in llu:qurinlitg:v:1E'..i-':I1.'-::|n:ng1I'i+: will i|:'i'.'i: H1:
|:lan.rlu11[ur1.~::n1.m|::::11:u:il:uiliii-::s.— Market F’m_iei:iia:La

Llsing fliis niodel-drivel: nppmncl: 10 she lllilfk-EL. LIJE low] is she sum of the in:-al mr_dl:| resulls plus use IKE

n'i-I_1u.'b:,:|. This aclditinn will p|'|,",;'u,'l11 L|1:; Ii::l:,.'1| ri1..'|rku;t ]:|rt:uj:e:r;11I::un l'ryr{)3Cfl.I: u1.I1,:r:h:: l“i1.':..-1.-':;ar11r:ru:|'1':|rrp::.
— l¥‘I:.ll|':|'€13l]""I:'I:.'I_iI$I:.‘|'J'I.‘I|'I:-'s

ll EI|'J|:|'l."-i'lI'S than me m::rlu.-L is going in he cnmprcIj11'~.'e enuugll Lfl i'l.:‘_'1Iir3'i'E a 1'er}-time grau|:i:1giut'p:iLu-3.: Fm
ta-nth I-I.5-El'Il1l:Il'EIfil.iI.Z5- — I-‘rlcr; Projections

I‘ EEIIJI I3 ':|:II1:|.|Iln|:I|-'-C Tel. E-I-El-'.' 23-‘U I-D "I-11" E1?-Til H11‘!-2
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Clxfls -- The Centerpiece of the Ml-Optical Network

Update II'ItI'|t]lIl.It‘.!‘I:i-till

Tltis.uI"t_-eirtll I't'|'It'IIt II.-ati tit-tn:r:Iin Ht.1ntu:elrerIII|. It-{tIt.'|tt.'rI'IlItflt:ltttiit.‘.:IIl.IItl :It:'.htlr:I:-ItIl:t1 rt'I3.tttti.il issftll
au:u:Ie:rttletu1't:t1t.I'I.tItunnJeeHftheIegn1muiqfl.m1g.flw[Ir[nnetfltmitqIdmer1d:n'igiIe|

reap-nrttttubrin-3 fl!itm:.qrt:a.1.tq:-tr:-d1|e..-'ri::lIJ::til ne't-.-irtfenttalicettltnthttttleteltttaetl. 'l'|re:tppmedn:t

puumiqirrnmumenusiuaaeihneunpteeyseieatmerxunutttemiaimltmmuueugarnraem
iapre.§enui.lImwet‘.tlteittu'eIJtK:tiu1efeaehifltaptte'1eifl i:lesuc*rti3e1tteueita1tee5nIat.'at‘IHt5*Ieu|J=iIl:t. 1fltI't£r3£
eases, t]'|||w11I attnw the readerte readily 5ee=theehari,geentni:1et'n:nn1 t|‘let:t'1[:1'tt.'t.1 repurt. II is |:]1Etl.Igtll'|ilfi1'fl‘li5
impala-i:|i|y will he must useful in the fereeast area. This paragraph iii the enly ehenpe in the lntn:-iduetien_

Intretluetien

D‘i"-“DH hue brought us 'l.1tt‘: ttaewerte the need fer tt1':‘1s5i".Ii.-!..'].n'l:II.IlI:5- et't:e.ntlwit|th. eemee the city. aereee the

eeuntry .-m:l I|l1-'tti'.'lt.'l-'t!Iltll- the wtrrltL The need ferthis tientl-.t-ielth hat teen. and mntintteai tun he.t'|ri\-en try the
emergeriee. Li-Etlte Internet in the single meet significant detlelnprnent in the his-tcniy eteenrrmtunieatiens. This

euet'-irterq.-.t.ninp;:ieni.1rttl tun. changed the vahcrle :t_npn:t'.tI:J1 in faeliitgir anti e'ren I't:IItte pltwiit-iI:ItI'tn,I;. liarlztwidth
irn:retne11It ru.[t.. |.‘I‘~-lltxttfent wuttltt have been ttneemireereeeseelian en ti given mute Dub‘ I'I«=I-ml‘ three
)1:-ll’!-ttjiil. are rtuw l'I':t'.'t.'.'I-'t'.'1't |II'l:l"-'i'5'I:II'llI,_!_'tlIfl"t'tlIttI.‘I|:|'lTl.'|1l-"i-

We Her! e H-uIl|eIeI':I: New We I-latrelCit'it1ItIeI-t

't1'l1ttelJ‘t1i"l2flLlh.Ie. gite-it t.I.!- thetmt tendeal with tt1I5turtt|u'it|IiIc:|I|I'.nItIrL it hit mt given us : uatylae he

the tneentrnl thtt tntmive llflJtlI.tJ[|EI.|!Il'i§.lI1 We 1-.-etettanldrttt fer: an In keepeqt wit: the tncnting

clflltttlttl It'll‘ l':trI‘ltt'1'.tIth :15 pt'etieIltt:I‘.| by the Internet and we Tmlld it in IJWIJM. 5-ente tt‘I'tltec-In'h:t'.i-t.ltT-I‘i:T.
fur eurnple} uh; es.1,1'utn1iug Ihat13ieL1'l:ee1ebettee:-n'e "increasing at a rate ul-lIIt|J"'.»i tt 3-ee.r‘. Ti‘;-‘Leg tel-.'ee-p up

with that gm-wth. with the existing gttziwth anti the forward ieehtrtg view nth realty !II=:II'ji' "ltDC|t="_i' Stick‘
gitrwtli. euwe. want the I": eat prut-item. l'~lew.'. it-eean take eeistjrtg J'theI' let least tn :1 ti.n.'4t1 |:!tl|.'—ltl — Same et'TJ1e
eu|t:lerI'lt1eI'n1:1:.' net sum.-um all net the mpatnilitiesef DWDM at all diutttnevesi. tttltt DWIJM arid we have an
iI'|.EL|1.I|L iI'|:t.'1'uL|:gt‘.*i|:|.l!tfi|!t.i;I'r.'L'i.It“Jli'tL‘:I[' up In l[!t'.I times. Sn. mat selves the bntlleiieek pmhleitt. til ietttt fer new.

‘t|t'11at it left. ttuwet-er. truly‘ be itn euengreeter prerl:ulen1.'Il1e quetititin it. new tr-tJenI '-I-‘Hit nlluf Lhifi rid-I.lerJ
lnntlv.-'it:1ttt and heir to dent with the rapid ehanges and rean"angen1ent.s Irnplletl by ti ritarltet gnawing this

the-‘t. in ntldttienn tn the gmwth. and the irripliett etneultt nfehurn tin it marltet grtitt-lug, like this. the end
eusmnut-ntn: nlpe in Iulmeil, tr}.-'i.ng te-tfe'tri5e the best way tndeai with itmrwth ft'r.'rt‘I:I their 't"tE'-t-'5]-t2I'tt'It5. ttitrs

earning nary t.'ht|'|5et1|1.h:n ten hqrehtisith prnnridcrsi, the netttinrl: ti largely ntuelt it-'itl't ttn :It'J1-iteenm: tint
was tttH.[!tt‘1I.lIj:' tetfitt-ed to rapid dtzttteesmdxltiticltts - i.e.. SIJNET. Tn e5I=thlu-h 1 thtw 'IIn'-'r'i!lEfrgI|t+:It't

Si]-it|;‘rqh:nvet1tact|it:u:att1'-it’}tt'l=,T nn l2tt'c1J?u1:irSt]It~IETcBtrnt3; en liter]. it :1. ulten Iteeseaqr nmeth:
p|'tj-Eilfl eqtttpmettt a-;ltlitinn:t:u1t.ttt't:u1;ee.:trn:n;: nettt-s—pertieuhrttr utteteriripintets-a:L The acilitieret

ant eltartget. require signrI"t-eant eI1gi:neerm.g. equipment [uric-mitqg. me I-'i~ttt1-. andeettelttlly -:t:H:II:|in:teI:|
E-u:i.|1g and turn upp.-tit itiut. As ans-tilt et':1Itet'tttit nut. pmuisi.-mt; I1ti.'rr:liutt~eI:lt hie Il'h'll}' rmtrrtts
and sermeernta. tienttnue tnhe very high |n fiIt:tt:t'I'[t;H:r:I1::1ElIgt:\cr5l-tetI'ttrIl:1'I}-‘Inf: tntrlstm-ettm:.'l'lIeee

I; i'|;Il;|1 |[.'|:t,'.mtp,dl:hy Inc. 12 1-: II:-III-12:-"ll H -m I1‘.--Tat-nae-2



                    
          

              
                   

              
                

                    
            

                   
               

              
                

             

     

                   
              

      

               
               

                
               

              

         
               

         
                

                
   

                   

   

Cisco Systems, Inc. 
Exhibit 1056 

Page 16

litetets ltawe till eenibinied I-Er lead U5 tterti ti l.l-:‘1l1I2I'-'r'lI.'l|.l'I hettleneek to :1 gridlock glut — we lime 11 great deal e-l"

p-etentaaiil hrintlwidth- but it is: '-‘mt hlntl LtH:lTeeIavel3' tee It

The gital rt.;ilitJn:i.| .11‘.-i.| int-i:rn:i.titri1:ti t::t11"t1:r.t: have built l'thi::i:i'T.l‘I-"i-'D|"i-'1 nt:twn1'Etei tI'i::iI |'.I|'l2Il1'|l.'i.'-l: .'i1'.i-iJ d.t:|.i'i.Ii:I
l:'i.'tnd'.=i'idttttlIa1t1.rme. enly tlieemed 1:|'f|.'t5t'C| ertlitene 3.-e:i.re ago. New the issue is te:1.I'r1iiig1lti.'1tItJi:uS im-.:il1i'e5

rmin: 1h.'Jn t.:ii:t_'I:rit,'.'tl .'t|'|[|: i'|-J1Il'lI;,I.'|| .-iietntlttrdit. ll l'.|1!i-l'l- ll'l1.-'lZ!I|'I.'t'.'£ 5l,‘.1".-'l.-|'_"|: F|tIl|'l-l|lE:.-'_ Tetpitl prttvifiinning qntl
te:irtn.n_e_ei1ieiiL~:. and the ability in !'iLl[||:|l.'Il‘l new. ‘uti-demand‘ :1:t"iriI.;i-.‘E. Tiiese me ihequalitien that will nuppnrt
Iht: nr_'w :;l;r:itt:;._a1'i:t.' til’ .+:x:n.'1i::t: prt;u'.':tl:;r5 i111ht: i:r.;i 111' IF‘, tht: ]1'iti:rI1.e-1. Fl-EFL t:1t,'. They nrt: itliatt the J'|l|rEll!|It|I':'l'!j
that will tum all er" that l;e1:ndti'idLh illt-Er useful and itmtlietitlale sen-ieee.

The -.insu.e.i' iJi-.=it is deieleping te this gtirlleoeli glut. is the Optical 5".'.'li||.‘ll. tEllt'.C.i This near tt1ei-.- iii. tlteee

sine: and with the ettjinhiljlies new lieeerrnng tivttiiattilel device will [it allow extremelj-' rapid service

pim-ieieiling and i-e:iti'at1geitients_ [El ’r':tei|it:ite rneslt tepelegies that mere dirmdy E-up‘|'J{H'l data trtillie end
llF.1|:I:fil'l stwe en equipment. f.'teI|it'ie5. tintlep-ent11i:unsei::c=.«1s.|{I1'l1:irn:-'r'it!e tin eatnemely l".1.5tt:iJ:Itiec1llI:'-'i:leireti1t

tlibetw.-zii-eieiigtlifrtnitei |I'<'."".'i.'|.|.‘:II'i1llIi1I'I C:Ipi£Il'Ji]iL'_-.'. arid Hl suppmt new 5E'il"i'lEE'fi en ti ii-:1-.-elengdnlei-eli:e.Iied en
Ittpi-d ttiiti r-::rnI::-1eIg.r eentrelled switehittg.

11115 :re|.1e1't will estiile-re this nr:w-.'lt:w:iee in depth. l1 will.‘ develop :1 lzutisie ttndentttriding e-l'U.‘iC5. eitplere TIIF

:i:i|'.-t:i:I:i-tt!|"l.Iat.‘ l:i:it:l!Itif:Ilt1;.-Q-'. re-i-'i.».';'w Ep-I‘.-liitzttiiti-1|.-i. i:'«i'a1|.u:3Ie I11fl.r|tt:!. -lJ.'|'l.'|.'l:F.'i. [IE-t‘iji:it:t Iit:l.r|~.i:l eli:tn:.ii.'t-;.l am-t'J pri-;:i::-5.
and de:3«eri|Je ti-.-:iil.'1l:-ie equipment and i-endure.

Except where sq:-eeil'h't:tlI_-,' neted i.1ifh-':I'E;Ii[|_'i'. this report cleats witli existing. at-aileble Lei‘ rre:1:|}' set leeltiieltigy

1'-nr UKCEL 'T':l'tc t_'I.tm:nl 'I.'I'_'|!'!iil:-l.H'.|!li' ttd' thi: {'i}ti'1'.'.':1' :ll‘I.';.' pr'tn'L:u"I]3.r 'dttn'ih" !i't.'i.'2lI|.‘|'l|'_'.1-i. S-i1-int: 'i-'l:l'|I'J-l.:IJ|".li.[|'.|:Ir|.i|'_'1.I|.i1.F|:.-'
seine at the OED E'|.L'l:|.dli ne:1.de«.tsl- tire adding signilieenl seltwate to the pei'ipl:-erel centre] 3;-‘stein; ellm-rin_g

E-i.I!2I|1'lt'; '.'i.:r_I.-' i.t.Iu,:l'ti| [:it1di:i1 !i.I!1l'l'lI',.‘:.'.;|!-i.I',':~'i.i,ipt;t;:L:l.¢,Zll|;l1']'E-it:F|.-'h:;t:!i. Him).-ii::'I.it,-r, the w.'irt;I'tt.-.It Icrritiiin l':iiir|3.r tli1n1['.-. The
Itpplietttieiis. l'»Iai'l:et Fereezise. and Pricing Feieensts are all incised on these eem p:u*ati'-ely ditmb s_-.'st-elite.

Future dev.-elepen-ent will be li:ieLi3«eid en [we it1:3je-rn:re.n5.:

I. Prtntltleing .'1|HrIp1ietii switches full;-' elipllble e|' 'W!:‘- HE.‘ and "-'r'l§=fl.'I claw:-5 el'eper.'111'erI. [See the
T¢I£3'I|'II.lIlI.2I[-.’_ji' Section rent :1 full diseusaien eftltese elnsseal

2. Irie-:irpqr.'i1in_g Ime upheul tntilereitptahilities. where’:-;~' the DEL‘ will fl|:lt'l[Ill}' be able rd |Z|l'.lFS-L‘ the

int_'t:ui1'iingt:|'II't-i:.'iJ signal ttnil p:rt't:urttt a ii"-i:I.riIt_'l'ti114-:1_l'unt:t'tt:in Ineitted tan IJ'.iie1'1'It|'I:;urrtt..'ttiti:n i:n Iettl ltmr 'I.'i:r_-,-
neat real] time.

The lirst ell" the-st: willtn-eei:ni11tri:ereii=iI|}'tw:iil;tli1|e in the next lew ;-tents. llJ'!:l1h'I.‘ semnd -A-'illlil.'i:l1i'1.*ili;e lenger.

I‘ EEIIJI I3 ':|:II19.iIln|:I|-'-C Tel. E-I-El-'.' 23-'||I| 5! -’-'\"—II E1?-Til H114.‘-2
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Updfllfitflulllul

11Icuaa.mclIIIusinmhcinna.

flxchnhmdlumduauiundassdapiullandopndmumk-cihdofioldcvuulmflawa

It-1tuInnIctuuInc::ionufIigImuves.These::vmuuly‘ c-dlad‘()pIic:ISwhch¢a."C|3IicaIRouIus.'

'OptkdCwIn£mnmu':Mu:nherufamishuhuafmewudpmpdul)'mma.Thek~daf
fluiiIty.d:cu'Id::1yi1;1u:hn:Ih;icsusu!.Ihcumnuofclu:-trial involsswrueuuunandnlacallocafiuauf

inIe!Iigu:ul11lcIuninedicpI1ndseOXCuncmdcia:sifaIim.!n1hisrupm1.wcwillinvcnIi;aIeuchof
IImcm1dIl|¢trn1IIctacMuxm0}€CuIc.mdIh:0XCmnr|sc1.

OXCL an relatively old devices [in terms of lnlcmet time] in that may have bean a lcmndime internal

nanqnnent of am DWDM usrmimls. In this appitanm may me my mull. simple device: thauuu unmectncl
mlv.-lemurs tthatdmct achmge in a SONE.'Tsi3na]otdwac1 the hunt‘: Iinln signal) flutcauueuncoxc

Iaswiu:hbaIwea:fIbar|niJ1nfutmuracim¢rmsiuwmIIcepIuponex
laIh|sr¢pomneult.nIutcotleu.dcriva:ivesoffl1issiIq:|e fwcdm.

0XCscnnbcIhugtudu1tmimc|apIinleq\fiuImlofDACS[¢igHdaou-oumousysaamsmatlave
baenncdiuuheclacu-icnlawiuuurnuusiancnhcmid-I9I£h mcsnudnarwlouuul runlacold

plI)'IiI=I|p$i;ll'Ici.plnvi&lIg|'puirld’llExbiiIy'mI:IguIIIy phyiiullfiiilics-.(h'|r'l'cs.:|lI1ItnIEs.
mflnunflbummuwflnfiigfituwulymqumudmmnmmwuunfipfi.

¢.;.D&I's.D5~3'L¢:'.Inlv:I-imslm:ls.1Iisnpanuillnuafiuflnmhnwhnhchqplhfiun
undapynulufivuucsrdcvicns

Whnhasulclltulyaswilchr

Eaudiukdwflunfludntuihdumexunmlmvduummmushchifyimleuuuhln

lbrtlaeuccimha. AfIa'dincmi:gIeguunditicsdfl|cuuwubfluqI:uiuu{‘WIutisuOXC?'ilwin
beinmxfiuebrcvhzw s-ubud¢vi=esoaenI:m1padinuflwcaIe¢uyof‘swIwh:s.'m!flIdrd1flamoes.

Arcvicw O|'atlI¢1'Il(h'FiniIionIfurc:ch<IfI!I: rslativcdcvinu will hclpcxplain Ihiuituazion.

1$LVm"_7.k2!!

Swiichcsue fundalilcnuliy vuy si111pbedi:v-i:es.w-iflanoinhelligeliceuflheirolwlt The nwlknfiun of than
simple dmrima with urine: Inindsuf intelligence added gin‘: the In the urny of things the: we oflm
mflpmm3yMunm“'Iwh:hn.'%idImmfi:hmme&rim|h;hNnwhhmuutilnnuhnlinem

llitflillj wiItDM‘.'S. thchu intelligent.

3|-Q‘!

RcuIu'Ihw:ImnimiuintlulcuxldkdbyiuyIud'mh'IflbLThunufi:Imuhuliy:I
ofalldevicututuiduedhuuhlmnuuanuuurtdeviccflmlnatnntlaflhaflslIclpensysun

lulacuuusllhfidlflrflhymudafllldriufldzhuhnuadmwfiumllflmunmnficninfiui

dhubnnngfinnmhuulhiaplttudaurdmhuwlhrfianrdtukltcfuvududfiuuusae
‘irIdlwrII’dcI1Iai3ha:uIcd'dtbct-q:tal1l:sflI:Id:yccrnhI.1ha: Iitkaunbeicurnndhyuunilc

om: noncmus-nu tn: 14 ldflwtiian-ha mnuaoz
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iI1j.‘Itt1 te.g.. by :1 s;-'5: em administrttt-st] erhtr 5|}tt.‘|Z'it‘ti]?I|"EIE1I|C|2'Ii5 tJtt1t alle-w routers ten he 'ttet'-we-rl-: sensitive.‘

This rnettns thrtr the}' ettn "learn" ah-tntlr the en'-'1'n.1nn1r.'nr e-ftht: rrt:rW:II'k In whieh they exist. nntl r|'Ir:1rt.'an
ritlztpt te ehsnges.

It renter eilzutttins the desttnntiett aizidtess |J;t- prtrsittg ii‘ lrztmes IIi|'_"'F'-"El to the Layer 3 addressing ittlienttzttteutt. It

Iiten t3!jt:H lhi.-t inittrntatittrt Its Ii-l1fW:|J'tZi.i£i1l: i‘-l'll|'I'II:. While it is it'rttiitit'tg ttp lht: pttrl ntiraresut 1'-tttrii tt'w:vtrtiin;_J, lht:
rintzt frame is buffered it: the reuter.

Like I1" ss-.'ite|tes.iuu1ets ue net lteild aeit'euit_ eut're:a!l1i- use the eetteept are ‘et1|]_‘

TDH 5't.|t'I‘|:t'.‘l'tE5

TDM ['I'irne [lit-isiein 2'-Iultipleststt-ite!sesittelui.1ie the PUTS tF'i:titt flit] Telephente Eystetttt vniee s-.-..-itel'tes._

"they" htwe t1.dI2| ress signnttng tthe 'ett||-:et ten‘ Ttt|t't1|f3-STII tnt'enn1tntit'I:rt pt-:n'ir.tr.*-tl '-t-'1|:l'| etseh entl. This signaling

irtteirrtzttieii drives the switett tirt the pre-eteetrertie dag.-s — eneierit histet-g.r in iitti.-in-ea. tirtti: — the switch was
tIi:'eetl:rr|1t'-'ett. a digit ttt :1 tirrtei ten rnttlze the [t]ZI[.1l'-tZIpTit11.C -eettneetieun tn the desired pttrt;-'. "lite 5.1-1-'i1|:i'| helrls t't

p:t1!'t tn time stlrtt] l!it,'I!i.it'_':'tIt:t:l.i ttt that e;t|3l l'rtt' the dttrtttitttt ell" the t:.;t]1. The ntttdern, r:]t:-ettt;-n:tt:, s.'|r;ure.t'l prtsgrurn
switch can use esttensive reutttittg I'tttteti-ens to rliteet esllsern the pttths rrrest likely‘ to er-nneet. ntteettst retry it"

Ilttrg.-' run in ‘ten hlttektnf:-.-es.

ATM

;I5t.Ti"i.'1 s.t=."iIt:hr::s :u't: in :rtt:tn3.r 'tt':t'_.'s :1 t'_'l'I;1!i.'ti. hetween TTJ."t-1 rmd H:".'t"tJ.-'i|.t'_'I'L¢'.'-G. T]'I'..";.' use the Hetsuder iniitrmatittn
tlike lPsts'ite|test ten esttthlistt as path diet is held terthe length ed" the tr.-all [like TDi'I-'IE't't'ilCh:35.II..I"i.5}'|'||3i'II'|iJ|1|IlItl5

Trtmsier |'t'Ir:-t_'|e1tI5tTI"eTt :tt;ttt:t||g,' t,.t!j.t':!i:I£j.'t'lII,'i'll'I!1t'tt2Itt!-'tt't1t't't1I:1f|J1tt1!il!t1iH5ii[Jn,'iI't IIt.:tt il t'_'I;1t't1'iI'Ll1r!I1!t5i]].|'I|.'.'L1't!1'I'l1ilZl:
eells eta eettstattt sire itt ttt titted retritiettsltip te erteh ether. I-tevwet-er the sung the eeits :Lre stssigttett [0 user

trattie iseun ettt ':tsIe::itti1s:tI"t'e1sis.-trtttltet Utnn etrt tt fitte-:1 httsis as is the ettse ttt E-t'.I|'?s'E:Tt. mus it is ehttrtteterizeel
es ‘esyne|ttt:uneius‘ :35 teittteij re the end user.

its ittentieneet. i-‘-.T'l'-rt uses a eett t?t2It1t..‘Epl in ttsmsittittittg date. The cell s'r:r.e is tisert its the SDNEI‘ frame is:

but at is mttelt sntaller. I1'-:un|_'..' tt srnttlt :tI'|'rL1l.Jl'|I nt'elt:it:t is in he tntnsrnittetl. then a p.*trti.'t||}t-' tilted cell :5 net

rtstJt:h (tit least ttittl ettt tnuett tts 'tIt'itJ15iUI}*-.T:']"tuts‘|':s ptst:t.'t|t3.r htst:.'ttetts tJ:tt: t_tts||.~t.'ttts reI.'t1'i1.-'eIg.' -ttrtetll. .t‘t|st:i. that: t;e]Ls
etsn be int-:11-en'«-'eti set that virtttaliy tiny size ti-atnnflwittth requirement etttt be nehieseel by 5i|1'tp|]r'1Tt1.|'t5H'ti11iI'tg

insure cells. Thus .¢'tT'M was pr-iitrtps 1ite1.t-rigiri at’ the ‘E:ri.itih.=.-irJt]t it-it de-ittsrtd' idea.

;5|:li'HTfl_[£i| the ATM 5'1‘p-t:it:iJ'Le:Jtit‘1n:s tt|]tItI.- ttttrlluntflittg t.'I:2|l1[tt'_'.t.'li.IZ2|ttIt!5.'*i IIi.t:.. 511-5.-ages :ats11ttt'itJtttutts.-ttsitlzrlisltjiet
etn ettizl-te-ettu eettrtr-etie-nt. er eerttteetieitt-erienteel trsttie tie, an ertrl-te-ettd eiteuit is assured :'t:t't:d tE5Et".-'-Elli

bt::|i::tt‘t3 l.r.t|Et: is sertljl, it is. :lL'C||1I1.I'_'|’I|.iIZZI|1-€|Iil'_'lf'LIt:'ICi ]'trt‘.-tt:-ml. it is this I:.']i.'l!T.'].t'_'li:J'i slit.‘ 1tt:tl ]'.Irt'n'ir_ie1~.' .5tTh.-f with tJt'tt:
of its most imperrtttnl ttssets - the :t|::«i|tt_';.' ten tbelirute the fsett guttrttntee IZ|tlfl|i1].-' e«|'ser'-' iee [($051 ten 1:1 given cell
1'-:1riL-t t'_iLt]'.L'lil2I't'.t. An irtttl-tr:-t:-tttt -.'irtt.t.'t] t:itt.'1tit is e:.1:J|'s|isCht.-rJ :tnrJ rt.-nt::t't-ts-tJ for the rlutalitnt (Jr the lt‘.Jtt.l:n1i:t.~titJn

based en :3 'e|:iss tttsrk‘ itttlieetting the qtt:1|it3re1'ser-ctee the gitecn ettll is etttitied. Q05 is tletittezl stseeitieell;-'

tn :3 I1-tt|11l'H:F e-E '-t'.'t3's ttlstinttgr tn tentts e-’r't':itertI:urr:ttes e-r|t1stt:its'tn:1e|:Iettt|ing -an the pre-vi-:JI:reuf the
|:‘Ittt it t't|'.t-'.'1j.'E nsttttes te die reamed isrittrtwitttlt tthtl 'tjE'-i5|'_t.' e1'tt‘te sinus! eitetjit met-Edsel te s git=ett sert-iee

.-’tTM B it trsittsntissitzutt ttttd rt sttttelttttg tnethed that is lsttseiztett peettet teetutiques. but as ttetedsh-:we. it uses

ii:-ttttti eetl Irmgths tt't' 53 |::-ytes. These eeits nn: ettntrttttseti tt|' ft 11}.-'tes nF ht::t-t|r:1' [containing ettltlress. ttnd

Ita:tus.eite.t.-pittg ittti‘.urttt.:tt'bt.Ittft etrtt!-1-‘E l'>'_I,'t:.‘s.ttI'|:teJ}.-]t:i.'tttltI:t11i_t_».' -“I-1-lite 5i.’:I:I't2tI: t_'tt_~tt:t‘st:tl'tr:-:tl'|iu:.‘,'Ittt:stgi1.-'-t:s: am til‘:-'E't'ilt'_'t]:t.i

t.‘- stunt I3 -2-:n:u..tsnu I-'-e F5 Tet.e-:»:--'.' 23--tlstt -J'eI'E1i‘-T?.t1-t:t':4:-2
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lusself |'.t'l Ii.-rise‘-it.-1.':I~. The trrinsrnlseien peeti::n1i:I~fH.Tth‘i eurrespurtdls fairly E£|t.'|t'i2l'_|r tn the L.n{r-ers I tptig.-siealt
and 2 inure I..int-tiufihe mil hi:-riet. sum: emit-:rr-more the: ATM alsn p-rnritles snrne ni the tnrrher Law
1051 Ii-hdelt ienites.

Ffillflifl

[I"s1rI.'i'H:il:-I usethe H“'l:Il'l-i:I1’t:[ Hemahlihsrinrisfeerlniemhnfmu-ndeae|I|utle1usfl:nes1a1L;I'here

is nu eII'I:c]'l.-n["I:'It'€1J'I:"I.'I'"I:ll.*l'llI12|§'|‘A:liin Iliislrnna-ni.ssI:-I1. hm nureiy the lr:I'w:II:I'lI|g at [teeters Inf
inn:-t1n:Iti:I1 frumnudesn Itrrtieurnililiedaiatrveaehesrliedestiiisiiun n:l.'h':.ElII.*t1I-r.'J.'s1t'i'I’1.‘|I‘.'-!Hrtt'i:iI'l inlhe

5nmeniam:et‘.eme1,'H1hI.Iiv:3ruse1tieirrFIarn1enoninIl1e F.tineI1Is:I|It.':II!i:'rl|-'lF|'3f|4'Il|I-' ml Ill'liH|fI1hI=f
Ihenlheli‘ in.li.'Ir11t:rIit:mI:L1}'er3iI1deteImirtei!iefnr'wsi1Jin,geIIlied:InpneI=el.

IJAC5

DA-CS rtre the lunarit1ielIigenrul'uede-iicesusmg swarms. The rleutit mm Iitlttnvn WM |:=-1'I:'«'i:'-Jttzt-['g.' presented.

but i5-T‘|':|'[|¢'.|1.IEi|',l I'r,'ii‘|.:-(‘I-|'I'i|.'I|.It£It.!t1l.!B3. D.-HES me used as arepltt1eeq1'rentli:ItIJ‘Ie{ilL1|,il1_I,'sit.‘tI|peieh p:triel.prI:n.ri::IiI1,:_L
l-‘urr LI“p:iir1IJ.1l'I'l:eitil.'iiiiI3.-" rimn-ng many [rlI}-*s'u:iil l'ae'I|iIier+. rle'riL‘nH. II-nil 1'nI.II=r-. fla"'-C3 are used in |2fl.'|~‘i-5
connect. SL'Il'~lH'I' signuls terigiititllgr the'_I.' were useel to connect mgrnehmmtm .*tl.lI'Inl!I. is... D5 l '5. D53.
ere] uH:tri.iua levels. These iniereunnerrrie-ns aiiuswi

M.t1.II1I!i1-tll'B.!EflI‘l:I'bi2IEEiiIIflingIfIJlI-11alDltB to nil-aw aqnurpnieru repleeernemel IE‘-'||it'Ig.i'r:I'e::i.:L111|,'i|e:t'.

Facility fr.'.l!hl'l=I'I,EE1'l'l-I.'l'Il‘.'i2
Aeeesswleu eqiiiprseriren an situaernied basis
Bean-.rhun turn-r.1i-am |‘I3'ha1r1':aga rrepuu,-grain-andursltxt-ae In the irw-.rrI:perIii.'ularfae1|'It}'. mule.
urdrnee:

Sen-kemilhhmmlflpeifitilglifumfguirgnngivmunrhennmpmnmluapmfieuh
time:

:ir,:ri.-in: design by prewiding. fur eumpie. H2!-iee einzurls dmn; lhe day in one mule arldihen
gu.-ieclm; :| nigh its pr1.n-irie alruwiiafiirhie mute.

DADS dun um use nlidififii sipulirug 111 all and they use not have n e:Iiieui:~eepl.1'5lie:r':1II: ;:rir'ns:'i|5..- siafc
l:|ew.r:'r,-:5, Hcrur-ever. er. term be seen freurn tire listing [lbw-"'t.!1I'Il:'_|t' llmie ll Very dnlmutie role in the electrical
iele:::iI11r:1unienIitrm net:'A-wit.

930$.“ C»‘9tTIlE'|'F1’flDB Qfiheflflfifiiniiiefil

The r:trig|ri.'11_|u5r|lk:n:iu'tn Fear the DACS was In replace the enerielrundlng I15»! eraser-e-atineet trr11nsll.‘iSi"£s}.
As D5. [5 and [hen ilu: higher layer services. lseearne the beelthene 01' the eIeI:trit.'a.l I:eiet:ernn1unie.1Liens

world. these physical pntell panels beemrteenrnpietely unmanageable. II will be seen that this is th|:5B:lTl-C
lsirsieifri-uer For the up-pile.-mm urn:-res.

Duhirltefln-Bsfllplnrmeilt

'u1r’h..-Ih.-:.ln:I-i,gir|nII;i h¢cft£fl1b:JIql|fll1l:|5aIfi3lIItD§J{blyIflilHflflHIHLIw:lL3‘ :IeI:r.-.esI'r:1rma1ing
m:I:hieiu1gaer.iudiueerrieinuaell:mq?re:smIweIfnmtlv|e.lJ5-I Il.I'I'.II-T.||ll2TD'.:i*3II1lI2iI'lI!IlflI.'l2ITl1'I.'ll
thin-irirI:iurl7cI'e11.*r:tllIlrIgiI1IlIeh:lI:|1lI:ncuiTnrr_ E-'n.i.1'e:he-.ls.l:h:1':‘iIir.-1.. rein-zdeleeminaluanelelhu-rL:1.-inns
II i-nrIr.'r1'a:'ed IIDS-I.Tual|eni. flIlk1flJ]il}'iHa§IEE£fl}'I:H'flfiIl:fle.i|Lifl|c!¢l$rFi-HSHIIIEDSKS.

.ltseiIsewurur1r1.Ihe'seperdshiihq:l13rasuEj:1nipe:'s Malcingadungewaa as Iiinelyiueaisseefnilns
it n-':is'it:nelI1'Ie'Wrlh:t.i‘.1*-itI;I:|t;:l!iII,'t3'.e. IiIritieHtiut1.:ssrm.'srwiues..a:ru‘tit1.tinr1}'rI1'u wuimesli rfl1tlI'e..i1eI-ufluspazl.

fl1'|;Il;|1 Ia.-t:pnp,dpng In; IE Til Ie-pen--use -Fu I'll‘-T34-flu-2
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they required changes more or less simultaneously at many nodes in the DS network. This meant expansive

visits to these sites. and a real effort to ntnlreall of the changes on aooordinated basis. 'l'he result was that the
services were very expensive to provide. and very slow to implement.

DAG) were Ilte answer to this problem. While the layers ofjumpers continued to increase. once in" place.

lheynolongerhadlrabenrnved. 'lheDAC'Seouldaehieveal| offleneoem‘tr}~c|utngeswithoutmovingmty
of the jumpers, or even touching thejumpers. They could also do this under remote control, automatically
anrlon a perfectly coordinated basis on-ervery wide geographic areas. '|11ey eliminated the problems;
dramatically reducedthe time and cost impacts; and made feasible new services and restoration capabilities.

The Parallel Universe of OX0;

NowwelutveoorneroaunnndmDWDMvmarwavelengtlrsmeterminamdatmtflfiplet1odesurmumrwide
rin3—based architectures. The growth of the Internet hasdriven traflic on the DWDM backbone routes as that

araminimumtlteyatedoublingeveryyearmtdmdtehighesteainmtesmehtaettsingbydmilsayear.End
customers are requiring wavelength services to keep pace with their own demand. To irnplernent a new
wavelength (or I) rerouteone fora new service). requires visits toeach ofthe nodes. It also requires carefully
coordinated (hothin tirneartdastotltetypesofclrartpenstepsattltemarty nodes. Alltalrentogether. these

inrpaotsmecausingdelaysofuptoétosmornhstoprovisionawavelengtlrunite.Inariditiomrhecosmol‘
the provisioning process are such that a service with intrinsically very small marginal costs in terms of

equipment, is still very expensive because of tlredilliculties in providing the services. Testing is also very

difficult because it generally requires that an OTDR (optical time domain rellectonteter} be uansported to

the appropriate node location. and physically connected to the appropriate fiber.

If this situation sounds familiar to the scenario that was the rkiver of the DACS deployment a decade and a
halfago—itis.Itistltesarrtesetofcircurrtstanoes.Tlteanswerthistirrtewillbetheoxc-theoptical switch.
We are already seeing major service providers taking steps to move in this direction. Witness Qwest's
announced (January 2000) plans to overbuild its entire network with an-all-optical solution. lfone looks
carefully at this announcement (which is rerttarkahle in light of the fact that it came almost imrnediatelyon
the heels of Qwesr completing its existing network). it is clear that the main thrust is an attempt to achieve
operational improvements by going to a

the newnetwotlc will : ' -
2§fi. Several other carrier compan

subsequently rutnotmced similar plans

Oxcsmnsolvealloftheproblemsoutlinedaboveundcnnnmkenew servicesand applicrttionsposstble.ln

addition. they are likely to be cheaperthan alrematives.

In addition to solving the operational problems asociated with the quantity issue. 0XCs promise toolfer in

elegant solution to the quality problem of an all-optical network. In today's world, nesloration (for facility or
oomponem failure) is almost exclusively ltandled by the APS (Automatic Protection Switching) fntres of
SONET. In an all-optical network SONBT rings may not be an available answer and that architecture may

mtbeuemstappmpnaeforthm-thewnmjonnrdmenfficbedmmudetebpmgmwmdtslnthir
coming nodtl,amesh atchitecttueisthebestartswerfortltedala traffic.lJutthereisaqucstionasto how to

achieve the protection function. This can be achieved with OXCs with pre-programmed failure reaction
scenarios. [It is also posible. to someextent. for OXCs to react to failureson an “o n—the—lly" basis. but that

isnotgoingtobetlueprimary merhodforlhenearterm.)

o znor rm Gnnnrllnp In 17 Tel: m-oz:-um -ruzatr-mare:
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In mhdlllqn In pm-mllng. n lTlDfE£lppl'lJ-prialle mtlule-arm: fun!aI'.:1.. rrhcsll pmmlm ll: be a more ecnnonnical
apprnnch 1.l'lEl.1IlI'I.‘ pmu:rlm.clu: lrrll.-latnilirym shill‘: pmwcnim mum. flllhllf Hun luviaig till‘?! rlmI::c'u'-an
I:-lu1:lwi:lIl|. an ink: cult with u:I'.’u'I'1anal :u:rprr:-uaclies. Stutlies lam: sufim-ml Ill-II I!I|'I'I¢'.H flltlmsfltfliflrsh

:n:hihn:1m:.-.1 can al:lu:-H1: is [anal as 5-lJ'i-—flIl'FE- savings in cupilnln:-:nI.1 mun thn: II:l-dilimll 5E‘.NE'Tring
q:I|:I1:uI:h.

GhmflIdfluu ii! [I1.';iEI:I?:1fl'Ia1'[J}i'E'sII-Eb:-'tI:ll:II llI|:|:'lIi1k!II.1f..|lllIn1.-‘J,"pI.'I1um|1t'n:I'

n mipmm I:-.an "III-unplti-l::II" n:I:I'I.'IflI. lltwill tn: sccn. IiI"II'l.'I'l:.'t. lh.‘l'l: "all-uplical" may act Ilwayslirrarl
mly optical as «:51: Ian-1nlinIhiirE;I:I1.l

Gza:nIrI‘FId*urIIulh1DJl:l'.':

I-Im-ing lmlu.-1.1 u: H uarlrkjulg definition ::ul':1.n DKC. mu: am-u|Li mrw lilu: H1 prtmnl :1 an-nernl IL-1 ofbaslc

n:qui1'::mcrII5 Illr DICE. I: will l:Iccl¢l11' as we go lJ1r::Iul_:IIIi‘rI:1‘I:c|1Il-I1lr=u.ir:a lie-:Ibnn. Eh-1| E|Fl'I3l|iI:«'l11'cI1'I3 and
taclnnlcal uppnmuhaa will cflune n:lifl'l.-nmces in emphasis-.on 1.-'l1l'i-El-l.Ill urthuse mquimnumts. lnuwever the list
will sllll he lnranlrltiwu Ln use as n fuluna jrnrdstlnlc.

An uxr: la :1 alts-icr: t|'|EIl: llllcuwl at given 1:-.l:n1i:-e_r ofnprla:.1J inputs m mass :1 r-clccihm nf nptical uulpulm

Thea: input». nndJ.n.|l:|.1uI=- my hr: ww-.:l:ng:l'lsurfll::rs [win]: multiple wn.w:|cn,gIl15.I IT-I:rI:ral rt=qu.ir=.‘n‘-H:nIs:

l - ll.-I.-1.-_l-ll:lc1l:'nsgu:lo::r. u-iIhnuI_r.1.q.-iig. but it a.]'u.u|'-lib: :-t:1lu'.I.IljI.1Il rrlzam Lluauhl:

.-lwilchclmwl.-ln:h inpuls Inmlpurs. Lrrrlereslatml nnnlml.

illnnh-|nrH:|~TtI:1rncm-mt IE".-‘i.‘|l:'S-Illtlfii ll-.E:l:vlelcII.'I1Inmlcmd 1-1-rilcl‘-all oftlneirinpuns-an:-an

m-ihi'Ihmfl|I[uuh1':Ictfin1nm':fi.11uthmwnnli:Ia1In}'l,g.rll'mfih

Sn]-enhk - In tucihnmru-nu-It :p_|Jli-xrlinns p:ImL1.I'lI‘l}'. I.h':1.m:II'g1'::II|II|p-cl-l1:|.n.'«r.-. l~‘crcaI1ifi

w:in5H.Il'a-I'.t1hI: |'l"|JQfll‘.'IvlZl'h:l"u'iI‘lgI'.lIIl:iiIBil ‘FuIklifi'tupl:::IIm1Iulndcm-ictlinanfliifwiih

u:In'nu'lh :r|lFn:q;oirlgIlu=ou,gi1i|.!}¢+icu;|hq:slan:|m:ly 32 1 J-IlII1l$lI1I'.'lJ'lII'l'Il2|B'.'-BlIl.‘£|5l:l1l!-B".§lEll2l
l{.'l'.|Ja llifllllul ha-¢|shI:I1Enp;:li.c;aLiausLfim~:51u1llecln1eInn:II1pInjncIu:l *.-:I‘I:?I-Irtll muxanlllunau.-at

I..nw ]1'|lErlIu|'| lam — 'l'lu'.-a n:l'o,-na In L'l3l: npqiu;-a] in.-a:rl.iun Iu-.u.l1'.:..1hr.- ulhcnuullmn nEl1s:lighL]‘W‘c
'Ill.'III .-am: In detail lnlcr the maxim I'::nrll1i51'r::|u':rn:rn-mt. tun in g:l'Ir:I111.lI'lI Uhvifl Us l|1nt 1'! is dcsimhl-I:
fnr any Iiphl puLl1 clr.-mtnl In have 3 low loss chnmclurislic.

Luw llruullullt v Again. this rulers man apfiml signal iI1IFI|:ll."l. Ifnrulnlllullc is Iun high h::tu-em any

I1.I.|D inmnml pn1l13.:l1¢ signuls will be clegmclead, and perhaps l.I|'|l.l.'.illhlIf.

FmlfiIrllrlIIrI|,11nI-- lnrmny u-t'theapplh::uiunsuEUJl({*.sIl'l¢ u~'lI:l1ingIln1¢ l5C|fll'lI1i[ .
An :1anq:l¢hInmsn:ltm:ppLiu:ti::511::nm:l1hr:unr:shu'H1gnfailul Iinlnmu5lh:mgIJ:aII:'
lhIl5l1fl|Hbn.H2llIlISEI‘l£Ersulfl:I'l35l.1TIliflI:flflEfrtll: Uflfmilflmilljl wiuzhrmmheas.

1mnll:upm1lblu: auaslobcalnlcllorxtncllllisalalldlrrd.

limt Cu-lull I:HIlt—1'lr:'i-:I:l:'~'it:aI.:-s*I'i||lII:I:I:n1I=lh:w:}r hlghcapmhy ncuwI'l»;[I:lrru.s. In

mnbuxhnwfltirgrmuxmefdmsaflagr mull:-e lu1ali1-tlrcltapu rlllm.-hcst:u:s-H:-fllneir
-l:'I!IIII'lI liL::|mu1.iI1-iiI1I;I:II.li'vcflI::II1I:3r izu: 1ri1I.nlI3,- I':uh I:f|:EUIlI.Efl1.1lI1rl.

9;-t-I11 lfiifipnflbnfl In; 1-: I-:-nan--nan -Fu I11--T34-all:-2
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Technologies

Update Statement

This section is I'et'ia.=::J nitlvznsi-.1:|:r in iJii1[|Jit*-ii5l3I:'Ii"»'s3I}I:iI3-rs Fttif.-£I:I|1i£IiE[-3|}.-' revised. The Sliiill:-i'EIl'1:i1.'t'I1EtS|ii|J
tJt't|1r:t:~m11[!:tn't-t:.l:. Ih.t: :-'-t|.'lT|!|.*i 111’ ftrtttluatti anti iht: |E|lI_‘E-i-1 [!I1'[!I22illIZ|.‘_-. em: :t1J :l|'i:'.'|5[!Ii'l't,".-'i!i'ii1-I1 tn |i'l|'2!iI;' It.-itrt. T|'H:
c|5a9:t'iptint15 nI'1J1.—: i.'|‘..'I5iC'[-.".'1ZI'l|Ti'iI|]I|I|-gi|.":5 retnain umrltattgnd. [I1 atitflitinh this sncijnn Itas.been updated in iii-E|l.r.'JI3

a dis-:t:ssiuI1nFiLJMU{npticn| — |'|11'i|iT|'rI:‘[I:'l"I-i-'l1'+'i.: —np«1':n:aii switcttcva. and 01' I D tart: tiintcnsinni iccltnalngy.

I.'iItt:'|t:t'i_t'ing TH:hI'.It'.IIi]-g'iL".fi-

DEC dt:'t.'it‘.'v.’.'.*-':.s.'JE'|'tt:|1IflD\:tI a ttutnbe: n|' lI.’.'.I."i'I|:'|I_"IiCIgiI3§ in acltiet--e tJt~nit S1.'.'i[I.’.‘]!|i.I'||_! t't:nt:Iju:.ns. ft naa_int'gI'nuping nI'
lIlI'_"."|.C' IE-i :L‘iu 1'n'|it:uw.=.

Flnrtrnnic C.‘rttti.'5|1m'a1t — Th: 1'|'l|I!tli| [I-1::-.':t|t'::t1.I. lE1t2i:l|t:.1i5i:H.'.'l|'l In1t:m:t| I't3II1—Lt_1-v::|r_'t:tnt::t| E'£_1l'| -.'t:rttin'n
prin-rtahr.I i:-a::It at'terwaJ'cia:t LU the SIP.-ilI2'i‘1i!it_! i'ant:ti»nn.

ti-ll:‘..‘tt5 — lidicra nlectiu-ntnchaitital systems — tnirhnt: - tiuzse are axing»; nI"tin1t- mimars that are

|.'i-t."i'.'1|!'ii.2-‘t'|J!_'f tzinntrnllutf ED i"It..'!I{i lhl.‘ light Frttm a gt-mn inptit ta .1 tlr::s.in:~t| ntitpttt.

i.'lIIl'—Liqtt1ri cr:,'st.'t| ::li.sJ'uEa;-' — Li‘?-I.‘-5 liquid ta ttcnd light in in: ticsinxi ntI1;ntIt.

InIt—Jt!t]-'I'iErlnr.iI"Iuit1it's — Liam hrai Ln cat:-=«t: titittt‘-it:-5 in flttiri altnnnnls iltat rcfl-::v::t and rcaimal

ligilat.

[T]:t' firfil til" IJ3t:.|k‘.- is Jtntw.-J1 ':J$£I.1I ‘Opaque Fi-tt-'i1t:tt' — the light d{tt:5tt't gt": IJ1rt‘Jtt;Ilt it — ztttd ltI.:‘.'.v;1ltt::I‘l'J!i.1=.';'ir.-': rm:
I-.tJr:-an’: as 'TL'£ttt5|!I:3|i:I:1.[ St-witches‘ — |JiE' light goes. fltrauglt them).

The i'::'«l|nwihg is a mttclt than: tlataileni I-avian-' 0|" Lhasa uitvzicn;-'ing iechnoiogins.

Review tlf Basil: Tnchrtttlrigiifli

DEE}

flptii:ai—E!t:triaa|—flptica| 5-.-.'itc:t|t:5 HIT its tmtiiti-aital waj,.'t:n |1ct1inrmthi5i'tInctian. '1'ht:rc an: st:1.-t:tai5_'..'5t-nms
sltipp-ing at [i‘|iE point ttiflt tip to 5 I2 .5: 511 parts. ti-Tang: nfttte 5.5-"stains a-railatt-ie i1|‘E much sarnall-er than this

Itnw-:1-'n:rt with n1.1n'_t' limited In ".12 It 32. 'i‘|'w:t:v: t:wi1-:|1n:ti -ni'1‘I:r i!|gi'|-.‘i|'-L‘-lbti switching; ii tit: i|15-<."|'liUl1 Int‘-5

Ifa»:tu:1||3.'tit».ag.- t*zutt.11t’E-I'-:-g:-tiara] gain. dnpnitdiag can 1J:1.t.: Fi}'§|It3I'I!I and the 1%]. and |J!rE'.'_'.-' nffer the p;:us:tiLtility ni
using 5}-ma‘: ininlitgcrnnc. 'IlI::n::trc: :it9:J 5i"«:Irit'nn11ng5itH:r: nactinn I:'nhtp:tring npaqta: in tntnsparttnl 5-.t'ii:'|'+t:si.

p:t.1'ti-L t.1|:tJ'I_1_.' lht: |:tr_'l-.~: tt|'t1Ft-,~'_tr_t:ttlr:|'|t:.'a:1'l'.ui|iI_1_,'.

"i'|:te5.t: switcltt-5 ]argt=:l;o.- um: t-.-e|]—itnu_ut-h i1|'iLi. ‘t.l'illIi!}' at-ailaialt: ASLC "t-“LS1 turhatain-gt-_ 'T'nJ_= nptical sigttal is
Iurrniitattrizl an a din:-zln. w|1t:rc i1 I5 c-Inttwrlxnzl In an cieclncal signal. Ptitcrcnnt-crsian. 115;: digital in|'I:1rrtta1in:'tn

EIJI1 |1t:11'ttn:t'tt-:Jr:!tJ. .‘1"t.t"tlt‘.']ait:d. :]rtL’i u_I‘.t1~:_i In. a I'.IiL.l:i'!'i J'tt-r ittltlligettce i:t:t ditt:i.'t'tt1g_ the ttulput. lt 1'.‘t-:.'-t:Iti1nt.-1'tt:it:i ‘i'J:st:]-'.
tn an t:~;ntic:t!l signal .15. the autput-:-fa laser.

1:‘ EEIDI I3 ';UI'IILI|H'Ifl I-'«: TELII-I-El-'.' 23-‘U!-IJ --'-1I'|i1?-TII1-€11‘!-2
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oeovumn

Seeksunluuydvcutdmuctkmrorthuilsofvarioumniufsyuum

MEMS

 symmtlES-mmmhnufilfllfi- 
syncm)myhcIhuwnuumit¢dtcano|xkdtcdm|opaMEMSmxualyapuldavay

hududniqytkvdqIIuIIlupuftynsOXCs:dautapuhbuIuuu'cnhu.lisIaIya
chsdttvdoptiuuiuhunamtheguwltdfimaxwkxluflnmflmnaipsltluqtpidtxn

haxwuatdpttumpnamaohipxnnfidmtbdtmdtimckltwyldhmflnughgfiunduy
cmmuuuflmidksttniuoflmdkdcvkesluflhnmyodmrushodtrnfiommuucinobgyuu

have included automobile siting nctuwxplcssxnr sensors. displaytmcanoau. pIiotcnt.duutotagc.snd
adaptiveoptics

Thedewsloptncttt tnjust the last two ytarsofprototypetnndthc very imminent production modal: of large
scalmcanicrpadcall-optical 0XCsftomthis technology has gnhhcdtheattcntioool’ thccntin: industry.
Thefaamumhdcwhptwuistulhmadnuummixnlu(awmbaflo;knchnkflq:pumhHns

mdctisaumwhntnpcactdrimodtrfimdamfielyxwmdthapplaooutuchnhgy.

Fawn 1. Nuts Lona

MwwbuIyttaad.MEMSBOu2danysdnnirusnnich|i;hfunuadiqnnltasunu

dmquli:aL1\cuiIusanbctqnflhndmuba3ie\rteMicfir¢fuukn1hcc&nyufius
(mdradud2tnilInwuIhdmtm'lzcmngedmnounysuupodtkxndnubclbumiqn

ouuzcutitlorunttittutoultcauntdnrxy-unithuttnmtupt:.Fgue I iurepunuiouofthcyataal
mangentcm.

It should be noted that In some vendors’ approaches to this technology. at "fold minor” Is located between the

two mirrors shown. This is tt tnationury minor included to redirect the light hackwurdtt lo the moving minor
location.

Im 

Evuwiltfihuldwwqpochnsvicilgligllumuflucuetwolmlhmbhghshchgdmard
ulddcwbpdflncltnfihitanociuuninul-Zotqpuodtuduuflwtaflncdrwuintd

-Jbtqtpmadt

Ilnllllhmm-U-

lnllinppochllnntiuotscuulylscinmupasiins-aIotofl.Imtigiti.ltisutcxlmadysirqrlc

0 mt 0lConlInu on 20 tot «Mu-cu -ho unausoz
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approach to the MEMS technology because of the simplified control system. 1'he digital approach is known

as an .\‘::N (N squared) architecture. because it requires NxN minors to allow N inputs to be routed to N
outputs.

Aditftculty withtltisatehitectureisthatthe lighttrztvels infree spaeeasitgoestotheseleexion minor. Asthe

sire of the switch goes up the distance the light must tr-aw.-l lits maximum distance) xttmres. A beam of light
tenrlsroexpand indiameterasittravelsin Iiraespaoecausinganwdtotightly roctstliebeam.andcaret'ulIy

align the minors; This problem is generally believed to limit this approach to 32:32 pottson a single chip.
Ofoourse. it is possible tobuild switch ztnchitectutes with multiple chips. but that adds to the complexity. and
adds to the insertion loss problem.

Figure 2. Sketch of Two Dimensional MEMS

Siemens Trnnsxpress Optical Service Node is a known example of using the digital approach. Ftgurc 2
illustrates the tligilttl appmactt.

Analog Approach

In the analog approach to MEMS the mirmrscun take many While this design results in the use of
less minors. it is much more complex in terms of the oortuol system for the minors and the alignments

required. On the other hand. this approach only uses ZN mirrors (to allow interconnection between N input.-5
andNoutputs).:tnd it isnotoonsuttinedbytheliglupropagationdistartoeastltedigital torsion is. Asaresult.

it is thought that this technology can scale to. perhaps. thousands of ports. Systems are available. or nearly
so. that will provide over lO(X)xl(IXl ports.

In spite of the complexity. this approach is the one being used by the highest profile planned switches —

l-ucent’s Lambdakouter and the Xrns (Nortcl) X-l(X)D. Figure 3 illustrates this approach.

0 not let Conuhnp he 21 teI.Ioo~32:-ton -Pu our-muse:
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Finn J. Sltkl OI NIH-llucnsiolalflfialli

In general. the MIEMS analog appnmch is cnmently viewed as the most likely to be a meal success: in carrier

grade. high pun count 0XCs.111e dcviocscan he produced in a relatively lncxpensive ptoductlon pmcess.
wihh'ghmlhHB(y.1haeisnquestion5bIhemgoingIefiahi|kyddumitus‘ posiliasitlg sysI:ms.This
isucotnpkx systemdlunumfumdmuimahighdcgteeofpwisimovuluuliuwpctiodxoaiythc

Iacingoflulluxumcial

Nlimswichuudbhuwchivdylfighhsminkmnkepnmuchnhuimfimhhhuisgohg
bhcq:ptuxIIIaeIy7n8<bnuII'uqunouq1uu.
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hnheakvaapedbdcvdopmnuthudkvdopaanfmikpnuloukxhnpnndqukshnhiglr
bvdhepimdmvaimhubfia.irhnfignbo<k:uInrhnhdsynmu(MEhBlThhegrnxI
opuuunnkuuecanpxtmilhbw-pa-acuuuIpimdu:bpdv:nquuucuxnpanIiIL

Aqua syuun
su Union mm
Altmnu. PA ISIOD
Tel mmzuvm

-mom .:gcte.cuu

'01 06001340” '70 IIYJICCSOZ



               
                  

           
               

 

               
                 

   

   
     

   
  
  
    

               

              
                 

             
   

                  
            

   
      

    
  
  

 

              
                 

   

               
             

              

  

  

   
    
  
  

 

 

Cisco Systems, Inc. 
Exhibit 1056 

Page 26

Agere Systettts. t'v:urIner13.-' the hiiemeleetroniee tI'wis1'v:un 01' Lueent "technologies. is :1 leaflet" in sales. 01'

c{:.rnn1t,|n'1t::tIiI::-11.~i i:1CII'np:_1r1t:I'H‘:5., II i.-t n:|_Irn;n11}.-' in thu; ]':rocn:5.-'..t_':u|'l'u:ia1;._: spun nfF. T'|':nt p1'r:r;|;H5 is :;1t]_'n::c1|:r| tn ht;
completed by Bria!-; h 2UL'I2.T|tey' tleeig I1. develop and m :II1.U Fact tl re 0 ptu:-eteu: lrtarti I; to mpen em: for

t_'m1'II1'I1n1i.L‘.It'r:1rL=; nI:twnr|cei. H|1|J. tntugraird I2'i|T.'L|i1!i- Ftxr us: in :1. |':u11eIIJ rztng-t:n1' Lwn|'nrnu.11it;:.1lit1n:,' :t:ntJ -:.'l22|l'l'l|ZI|JII:T
equipment.

Agr.-re prmluu.-es 3 fi—L.‘»{E-4 1'-HIE}-“[5 2.-1.-.-it-:1: meulule I1:-tr "tn-clusien in DE! wuitu.-hittg systetsts. It is the 5213-3-
Scriea I'}|'Itiv::L| Eu.-iIt:|'t |"t'1q1du!::. It Is. l1.;I5t:u:l rtn the 3-H :trt.:|1itu.:t:t11Et:. Thifi 15 in 5| '.'::1'_I..' !1']11:']” |'_t-..'Iv;:k..'Igr: —
npptnaimntely 3:19 inches.

A51-Hrlfi HID-E.-r NEIWDII-I5
1553 55th SI. Suit-: |'L'HI|

E!:::uI.1|-dun‘ LT] E«t|f‘t-FIIIIII
Tul .'|-*l]I'---'l-L"i-tl.'.'T!.'l
Fem 3-|'J.‘1—|-PSI-!‘.l|TS
ww w.I.:E[iI:rII..-'.'I1:I1

Tellium Isee "Su:t1:m:§.' of ‘.’et1u.1er:a“] eusnnpleled me aequisitinznu ufmtette Fiber in t'Jut-t1Lae: of EIII{I_

r't5:a1rte pmrltrcedi a p-mduet line I}1'5-1.5.-jtt?1}t33iI1lI.=:ItIi£'4:| fut‘ 5-CIt“|‘Lt.E'-.'-'h.fi[ 5]:-Ia.-er speed npplicatiuttstup 1t:- DC-43:.

ulthtnttgh Iht: w.ri1t,'h a‘.'Ihri:: iI,l;u::|’r' it: nnl Iitnitittg. Tht: ]'I|'IZIH.|'|I{1.'5 ::rt:t|I:5ign:3t1 fur the t:'.'I:rnp1Itt. rl:t1::I center. and
enterwise em-jmttnmttta T|tE*_-.' use I"-'!|EJ'»iS mntrixes as the 5-witeitittg [.t-I1'ti.|1L Ii): menltfgttrittg fiber I1etu.'r.u'}ts
1l'l lh-3.5;; i,:|'|'|.=i11'|d'!|11t:|'|

Prttdtletts in the 5'5|:.'11'.':'»"-I-"i|:£'|'|1'l1.|'|'|'II[~' inetts-de the Till]. the 7301. :L1'-:11hn: Tlfifi t"-::r1-':1rt'I.'-II: eppliettriens. All ettn
be eapamled up 1:: ‘."2xi‘2 pnt1s..'[31.ese p-tedu-:ts are currently available.

(3 Epnvad -Earp.
IEL1 IIZ'rn:I:1r-ne |'.I'r., Ruile 1'.‘
Hutatu H:t.I'|'|:u:L. ILI.-“'. U3-I I ‘F
Tel. 1!-115-5 f:u2- .">H]U
F.-ant I1H'.I5-:'.~h2-3| 'J'J

‘I5-"W |a'i-'.iZ§Fl‘|.'!|.'III.IIIl1FI'I

IE‘ Spend iautegmtes scilp-hii;liI.‘:1lIi1tJ rrtjcn.r-piuututuiest. ttqaties sand unttm] .~*._n-::tem:t in a II:tI1uu:t[:|nI1tt't:t1tuI':II:tut‘EI|::-]E
package that can tn: mniigured as an optical erase can meet 5-1.l|.‘.I5}'.5-[I.3|'|'| oft": nng 32x33 tn} I L‘.G~1Jt H.I'2-'4 or
I|i§lIr.":I' puI1 -_‘t‘:«urIL~..

If Spflrd ufi-tr.-i ".'i[.'|" L26’ "Et::1I1't 5lr_'.t.-n:ttJ" PI.-'IE|'-:15. w|1it:|1 i:-«.uite::1!'t|1I: Ittttlittg1t:t-t:J1nt:nJL‘Ju;_.tin-2:-t.4::tp£|l:u|n: M I1'tr_'::|ii't_I_.=
pen I.’.‘Dl1|1ii'I.[1d l'EHi11IIi.|i‘l'_'r'|‘|3IZ|_1Ii]'tt|11ISl'IES n:nt'tt'«I11n:>IrI::«'.!.-"'5 1'-'aue|ert_I_:th-I1-:':'I optical l1El't'.-Elli-J 3. C Speotl JD NIEMS

nit‘,-.~'.1';_et.'L :t1Jd ;'.I:tr_'lsteI;__jing i..'i Haiti tn -Ln.'.Ih|t: t|1t: IJ::1.-t:|t1|'ta1:-t:rt1-:1t'w.'it~t:|'tt:!; IJ't:|tI1'I:-1-I t:;h:r_'L:e13 reliability‘ rI:u_'LIi11:11JL'1'1LIe

Gallant Hehnrurks
.".~:-t.‘i.’i Rue Fm.-Jni
.‘:i.'In Jw-'I,'. L"-"N "i'5-I33
Tu.-1. -t-Elttt-‘J.’-2-3tS-|'.IIZI

|"u:n. J.-l'|H-‘i"."1-.:|n|:'i|'|||
'-'I-"-'."'-'L'.i.'.'.I|iL‘|.'l|:.l'|:I.'1

I‘ EEIIJI I3 ':|:II1:|.|Iln|:I|-'-C Tel. E-I-El-'.' 23-‘U I-D "I-11" E1?-Til H11‘!-2



Cisco Systems, Inc. 
Exhibit 1056 

Page 27

&(fC%(IéIylIIIIsK'Il'I.h..Ivn%by&NauIItsh%$u

Ill}. Noun vukuafii lflluédfia-pJI%$1 
Sg&m:btfitwhpdICcullJu'\u:ig’n1.Mw\'at Thafibncdllfiuelsn

j&§;rtIuIfi¢I-u:p:&&u'ijxmuun»&¢l:&I:s;u-5
dn:&d&uI¢.'na&o—':>::uuysdo&¢&§—IL(2a&qid

%2-Ii&dII%ua%&i-p'q%ih§c:qmIlsudu.
imficjinntlyuuddifiydihu-dnnluliqufin
‘a &Na Yak

CAItuIqnicd(‘aIqIn¢' \£MSfl:i:inuhiqnuu#h$-quuuiouumutnmhc
udhnynmda4xhdvcnanmuha:uicanInnuIcIouuu:.Iubuflauudsarpiang

about adds. and other pplicuions. Caliat Optical Compoulnf mlcm-mlmt army: push MEMS

wdmh;yn0n|wLIakhundwugcdIhemnym&hu6cd.chcvialuflopdcdchuxuflaimflu
luulcumonudu nmcon auhuflclhg malarial.

OOIIVIQ
MO‘-I0-03

Caiilg. NY HUI
‘Id. £01116-I125

Ivurvautzwu

Canfiununthguhhnzfit-I:ududupl9I$&-dcu—u—'uinn&vi:uCouiqisaIn
hvdvdnl.nIIlCi'yfltvi::L1kyhucdn-Icjytlzllllllxjhuwlfiiiu
-dgcunnhtvdpudmlflfi

Guqdsytnucolcufluua-titcfi-chfllynlnqhjdnolnzull)
Ifllsuhx n&j‘a7nusn:nuuts1kaBuu~¢dI:Ibop:nlnlndu2&

%yl1dD§I-Ifihiiiflolshbglptd-‘1T%$Iui§%I.

Gudfdtohrfl
zwuaumusn

VII|amuuu.MA N887
Ta. 97847!)-I 200
M: WI-$10-Ill!)
wwmcumctincpou

Cknfdhuauoaghuctuwflhualsudhmutumvuualavfiymnhw-¢IIIflu|uax11:y
IAse%&udwut&cnuflun&urhdn;iesfa:Xhl|£MS1hvica(Sul:uSeci:ndIhe

IquI\oa'!‘afihcuwnnairt:'qnacfthcu|fluInn.I

‘lh\'('!1.fibII~)lsd:vin:idauiaa:lasbb-u

F%

0 fifijiy
0 lfipucjrcflhu
0 &§IuI&¢Iu*:r-lurcbukflllilfil-Inpfl
0 i$0$lbuc(+l34&Ihucui¢Ii&uudn&I
0 ‘l&tauIIuflc1sinciat:CaLhu:t

0 Cuupuclknqniuudbwpowacn-uqnian
um uoucnuu-no 24 In noun-on-In mama:



  
      

 
          
          
    
      
        
    
    
      

   
       

   
  

  

                
               

  

               

                 
             

             
           

 

                 
            

          

                
                

   
          

                 
              

          

   

  

   
   

  
  

 

 

Cisco Systems, Inc. 
Exhibit 1056 

Page 28

I |n13gr:1l 1'l:‘.:'_‘.

II |-Ii,:n11r,:ri1:nil3r 5u;:|.|::rI 2|’:-|':'ir1 b1,1tl;»::1'."|j,-' p:I.q;'|-::1_;_:i,:

B-:1ii:|3L~i:

I Eliables :1-E111-to-ii: zigiie npplic::1ic>n5.:1nd greatly Iiediuzt-as spai:'ii1_1_z costs

ll R:]1:ihl: .'Ina::l rupici inning flEl'IIII!-i!i- H11: ccimpldi: [I :11‘ I. |'5.'1n.d
I lrtipntv-'E4:J :i'tgi:.:1|."II.:’1ifi»E1'a:Li.v;.‘|
I {.‘:;;u:n]'i:1IiI:u|:: with :.:1:I5I1n1_: link hiidgicis
I Global n1.'1:::1gE-d—::'.11-iileaigth pm-Hisiouiilig is nu:-iii :3 Ie:1li13-

I High -:Ji;n:i.1l;}.-' ctcsign-i:1
I E.'i|.§E|.|.'.‘..'.I!I[ iempermum :::n:u:r.1:.:uE

I E|'||Li1|'.I|3-E-d |I2'I|1g-|II3|T|‘I jzuariirurlnaiice and reliability

Gr-an-as {JIJE Unlpliasei
_:Hl'|'| .“.-urigql |§_I|r. Fl:-.1.'. 5i| |||
.'\-1::un'iu'i||»::. ‘.'~lf_' 3'-'.'': [ill
Ti.-I. =i-l'J-_'i-EiI- I .'-l-l[i
-1-'w1.~'.:1:i:11-=ru::.:;111n

C'11i1:I:i+i w:1:: I-J|.'L|3l.llI|'|:liJ I13 _'|D5i' Unip-11:1.-1:: in :1 $111-C}: ll'.i'1|!|!‘1':.!i.'|.lI!2Il'l in FLT.I1'i] 20:111. Pfiiiil I.I:”ij1ii:I:'1:ig IDS Ul1l!FlIL:L‘.\'.‘.
I111‘: in-:rm|.i:1n;-I opcliiiiauzl :15 :1 division of |'~'lCNE_". :1 ii::n-Jirc:-I'LL tcclirialogy iricubnlorlncnlad in Resc:1rcI1T:i:1ng|e
Park. |'-LC.

l".‘111n:1::i::1l':I:-tiniy |'i-'IE3'«:'1.'-1 ::1:fi]'i|iI:r IJ1:i1 |'ll.'|ZII'i-'li2lI'_'i |:u:1||1i ::1:r|':u:::..':Iid |'.:i_I_.-.|1-:J:ipi:.I.:tr:1I:ic1iE.l{'i.|'i]rIiir:rt_11'I1:§:IiiI:ii'i_1.:
- me ilirisse laey |!I|1Z\1E!£§E-E. used:-:1 l':il.:1'i-::I.1i.: MEI‘!-15 dea-fines. C|'I2I|'iDS- has p.lI}IiLl'E1-'.'.1ZlD"i-El’ SCI ]'~iEM5 p:11:::1:i::u1d

p::1i:nI:: pi.-11::|i:ig. :1 n'Ianuf:|r.'l:.:1'i.ng 1':iv:.:il1'I:.r th::1 :::.1]'i[1::iI'l5 ::l;:iI¢-r;rl"-Ih::-:1ri '.'-.-'[F.|'i".|S [::hrir.':ili-:1n prc:-1;:-:1'..<_.-:x..'::I'i:|.:i
base of high pmliie 'E'l|S|.'|JJ'l'||3l'5. i|iIl'lIHJi|ig in:ir1;.- Fnliune 5L'IEI cuinpnliies. Crciiius nialiiifaciures MEI"-‘J5

i:i::-my-:1r:i:.::1|5., |':11n'1:|.n|}.-' for :::1i1'irn|_:ni»:;.':1iqin5.;|]'i|'i|ir;::111I:,i:1::, 1.1.-sing |'i::uundr}- 5i;ri.'1i:i:5 and |',:r:1];urir,'1;:ri_:- I‘:-iFl'i'15~i
11::-r'iL':.'-.-;.

['1'-minsis uiiiquu: l:~ec:1usa1i1i1:1:: in: used :1li :il' its. efforts. IIIII ::'u11pIil'3.-ing Lhe :i!]1p|rE'Ll:'|v:’.'|H;JllCII1. :11’ MEI’-.15‘:
components l?:u:'v:u:'ig1n::| n:»:]1I:|1m:nimmniiliimurcrstflfih-1:s_I.'l'o |hi5|:|1|Z|C|'I3|1'I:I'5 hiscrcalcd. and comnicltinll;-'

dcaiin-ii::u'a:erJ. s1:ua:J:31'di.:i:d lZ|lJ2l]|'J.l2|2l[-.'f 1:111:-::|:.': i'm' l':!E."-*[S ]:II.'Ii1-l.‘v.‘."$fii|'Ig and l'i1E|!-IS L'i.'r:I!I!I|.'II£II'II3I.’I.|:i.

Ttueu: huildilig blocks ILFE Llii: I-i::i1_iriiiing1iI';1 i::.iii1p]i:1:1- pL:111'1m:11h::: will l:‘i'|:[L11II].”_'.-' IIJEHJ. 11: :11: :1]-iFi]i1*:i1i:ir1—
specific riplimmth in ii-'I|:'M.S1 um similar to the applicatinnfiputiiic app-rmcli lh:itl'1;Is hccn so 51:-m:=:.s.|'1:l in

lhdr '1I1I::_gr.'11.e:J I.'1rI.'uil i:11lLifil:'}.r.
|niIi:1| prodilcls l'n:r:rri Crc-nuri. — ?v1I:'.|"-15 r:1iv:r-::r-:rrl:i3:3.o1:utiL1ii::::u.::iii..'11i:ursi..'1n4:l |J-htutt:-iai-t switch c::ur:1]:nr:I:::nw —
an: :11-“ailrltilc at lhi: chip-|:.'u:l :11: stand-:1|orH: .;,L‘I|'l1]_'.IIIF||:|'|l5 or in ::rr.:|}.rl'::u11'I1:::t::..'IrIu:1 an; I2L|1TI.'|'|t|}' E‘-r:in1.: :[1i:1l1r”1i::-:1
by sew-sral major telesc-0:11 v.:sr|:1i]:u:11n::n1f_'.|Ii|"»'Is,.f_‘.rn:-rm. also delivers :1i'uIE_i'-.11:::!iE':£:d..<,1::i':ic:e Iiiicmiiiacliiiiing

prti-:.'-::L~'. I'n:1r I‘:-till‘: F:-II:1l1il}'|1'ir1_g .'::ri-IJ n1:.Ir:I.1E.':r_'tur':n;=:: Lil" -::'1::::I!1i:I11:::'-I11‘-:1pr'1-i:la:1"_i.I Di.-1|'.".|'I.-15:‘ :|u::ai}_:_n::.

lntallififlrlfi-1:: Earp. {Gaming}
.'i-Ii]-1:-Ii.-.piii Hll.

'I:'|-"fin:-iriglliri. .'¥‘l:'I. lllll-‘HT
Ti.'|_ =iIT."i.'-F_il§:':.‘-ilIii-|iI'J

I-‘:1:-iifiiflivl-91".‘:-i-Iii.-::'IIl!I
I-IL‘:-I-1-I»'.i111n:::i|i'~':1'11s-;:.r:'rrn1

I‘ EEIIJI I3 ':UI'I='.I|"'ID |-'«: Tel. E-I-El-'.' 23-‘U 5! -‘r'\''—'- E1?-Til H11‘!-2



                 
                  

                  
               

                

   

   

      
   
   

             
           

                     
                

                

              

 

            
                   

              
    

   
  

   
    

   

              
                         

           
     

 

Cisco Systems, Inc. 
Exhibit 1056 

Page 29

lmfiSnndTmnprnniud¢stn.tmufn:migIditpuhIxiIwmmpfiliyhM£MS:bvhu.

hhESuu|ad1phmhup:bfimIbyCanhg)aj1hI&IrhpunqrnunumibCmigb¢huhp
cbummuxfluuomdcvhsbudmMEMS.hcniSmuhanudumunfwnwuellrnfliSuin)fir

mung" inlhcckstltpuruudllihfi-bundnhvma‘ in:-:nni:crnIo!lIcriIIluu-:es.'

Ctlilily IIIal'pu'md.Ihu|ingpmnh:uufq:Iic:l fl:I:ru'nic:Inpna:I'l:.isdI:v¢k:pin;op&is1u-'ti
wudduhuu-gm:u&nauuukLAspnafhae.n:hhsIullEa::nsfladhl2dn‘*d!lE3JS-
nuilcicswillluc
madman:-gsuufimnuuatsntuhmnpuaingcmslflhuuuulmlkcqndqndmiiaity

Cauhgnnuansmmgmuuuhamid-Hlflnnqudmfimumhiqgufiundhudflsmmfmflfln
mfllionlnuocls.

Luann!
hill Mmmlanin M-9.

Manny Hill. NJ 07974
'I'el.1|iIR-4-Lu:cn|

wvrw.luceat-npdcntmm

Apt$1um&%m &nydL:nmTdnkgh&fiumdnfflyifitfld.
in-dhucrsbmltlfliflm sysietmthulfiflsloplicalswilthcollmmetlllnlwillhe
muiadnndmdcutflmnutigsynamhdbsfiiwuaflflwmutpmhnmwhm
facrmlflcolmhaflwunnuchumksnadedumnauicmlindnuyaun-puiflmnggntt

Dcdyudhhmflnuaedlflwtiuimmcurucuufldflhupunhipluuadcfiflnmiaflfihls
wis:nnu¢uuu:Hulc.JDauinmndwdnpwbyuuchusuI.nuuuTchuh¢bs'aaun

wnudpducopuulfi.pflsuihund:uucdwouusu1flrq;mumda:IicflIurm.hisIhcPaulina

frnflydunll-film-fxkrqik:lwiiImadda&I1wilhdlh'dbyAga!SyflunLflrwwmnI
l'uIn1bctIrpIchq|:m=IInesqIpIutiIIut:iy9'x l0'x«l".

IKWVQUI
4109!! Five Mile ltd.
Ntlflllville. MI 4816'!
Tel. T3-Iv3.$-l-lflflfi
lfmn 73-I-4Il':~0T83
um w. IIumvnIian.mIn

Thbmmpunrwafocmddh l996sandmtiIscuncmnu1Ieinl999.Nanm-aflonhanlfifllhallnakes
amninerufopialficvicudzfiledrurclnpuu-II ‘:nJulyofIhisyeItt2CIJI}.Iuiu fv.uunism:cha.l:s

arilmbavnrysullll:2uth20):hvk:widuvaybwIl.$db)hnu'Ihnhan.Thafalowi1;d:s:i:es
H.-irop:icnlnu'n:hput.IncL

lhmu'nn‘sp1:nh:l punfdbisbuudmhI:gmnLhippufunruuopItiwII11unnu.‘fhccuIq1u:y's

puIudphumkdu'heuu§mhgiua:hch:gnudmafi;hmiwI¢uIuh.Theuummbgks
wiIIdliI'I&yI'IIl£c il [I:IDikIJi|qII:|IIg:IIliIuIuIN|IIItflilI'I&I'tcInnIIilIgh]II1I!7K
inu:;madciIuIhIPI'.'I Ixafituimoffiewudcfixreuphmlficduvinulopluvideadvamadoniml
amenity.

25 Int cannon ~nu an-rucaoz



                
           

           

             
                  

             
                
 

  
   
    
   
   
   
   
    
   
    
    
   

   
   

   
  
  

 

                    
               

              

               
            

                
            
            

              
    

 
       
    
      
      

   

Cisco Systems, Inc. 
Exhibit 1056 

Page 30

The miiipziii;-."5 first product liiili: is L1-Imzl on he silica-c-n-silicon tcvahncritigl-'. -L‘fi'IenI11pm5.siI1g several p.'1l-.:n1—

[xniling l1;-'|:u"H| 5-i|:I:a-'f'-'1E*'.MS [N:Im1shLI11cr] t-.5; |1nv:n|+:Ig'L4;+: irrcliicting swiichcs and '-':!iI'i.'Ib|+; :II:I:I;niI=LI~;1r*=1|'IriI
cmi be iIite_i_:r:11ed witli v-':1'«'i:guiu:iii::~1Ii.'11n::=:ui1.L:Iin::1[:=cs. splitters. and Finals.

The ix"-aiiushiiuer up-iicai S".'I.'ilI.'Jh is a lmlr I035. non-hlnckiiig. lnichiiig I.'II2Ili1_|2rEri'IB|1l designed t‘ui'1eiu:te-hniid

wavclenglh 51.1.-'i1r_'II.iI'Ig :ap]1HE:L|i:1ns in 111:: EH] hi Iflm Jam fi|'i1;r lI:ll'|1‘i.1'|'|-!!i."i.'iIE2Il1 |'5.1n-IJ. It i5 i:]i:it||:.' .-iui1::.rl IFH-T
lit-i1_ia_ haul. aiauuupelimi and Iu-ca] .-uca fihr.-a L1|:H!iL:IL:.'-1.1.~i'I2i1'Li-iIiI.'iuI.IiJ!_|£ WEZI M. D'i?i-‘DH. |'.".‘I.5.D|'I.i 5;].-sienna :i.-ii-:i
i;i|:|lir_':3II3i:irn|'ii_31:-:,"nlti:.5;ring. 11 is prickngiui in :3 fllg__|!fi..T1J'l,1lLSiflg 1.1.-ath inlcgnil i.:hL-::i.'I'II::L| |'I1ni;;Iut5 EIFIIII pigieiil {'I1'r:::I'
leads.

1'-‘mini-rt Features:

- H2. Ex:
Wideiimid ii-ErD—J{iiIinni

?~‘:iI1nshutIi:r |'I«I[-LMS

Silica-mi—::ili-::.-n W'§.'i'l'Eg1.Ii.di':5

i-"nil-3:113: Lhlching

H:-l:iIin:1n Fienaing
integrated I-5'? Ta|1.=r
Li:1'w Lufifi

1'-floeiemic 5".'u'i[i?|iI|'|g .‘Spe:.*I:I
Lmi-' F3155 T.'IJI:

Sitmli Sim:

Unix MiII3I'fl5'j|'S1EI‘I"lS.|hG.
4| JH E.:iiitL'Js.iu:J-:: Dr.
Eti-Jhm-.'u1-1. I_‘.I". ‘J-I-EiI.'l-I’:
T|.'|. H|'¢|El1J"EU2||
Fun 533-'EI|§I'J-"E1335

U|."I'u'Uo-'.n'.2||'|-II|"l|.i.L'.I"1|!'€:iu'!\:I|!|'IL!..|;l|ll!l

Unix iseme1jIhesen'nIieru.i<..|}' relimed no as U-I1].':n in me pr-:3:-J is 3. 51%|! up I I993] Hm specialires in |'-TE}-IS

czc-miiiuiiiemicn-315 E1-B‘\-'i4.'.‘I.'."5. 'Ih».:;~.' now ship an 333 tie-.-ieo: kni:m'i1a.athn:: i’fii.1~iSJ=‘i’J-ii‘.']'. 'l'|1».: ciirr-::I11'.1.I'u:hi:c:-i:1ur4:
is.i:|igi1:Li_ bill may are said In be at ~.i.-mi-L em an zuuiluzig —:Jei.'iee.

The Unix Micimystcmis PASSPORT Eafi Upiic-ai Switeliiiig Engine is me IiI's.1 in :1 series I:-i'l:mikJihg Lilecks
i|i.n1 rr:v+:rIuiiurIi;-u: uplicai nctwrlrks. ‘Hui: PRES I-”U'H'[' 3:3 p11;widu5iuil';' c-ainiigisrnhlc.1'ui—i:l1m;:I1u::«nri|. nun-

l'.-It:-::|-:iI1g iI1lu:,~I'i.'-ti-nimlicmn »:1I'i:ii2_|'iI nrIIi.<:_iI inpulr. In i:i:gh1:1plii:.'L| -:1LI1pI.1L-i. inhi:n:n1.1}.- l1'i||1!-if.i:'lI'|2I'|l I-iHi.'|l:I1'.Iil min:
and pruaiz:-mi. "I11: I-‘.-"'i.‘:‘--‘SH.1H'|‘ 3&3 I5-fi'|Ii1.C1Z1 For '-'\-'E|.'-'I:II.2|1g|Z|1 .=.~:E«:-u:Lia'::. cmsa-mnncct rcconfigilmhic. add-

I.InJ|'.II'I:'Il.I:|Li.|:Ib¢:Lilrg.II13.'IE'I.EIIiI2ilv::|!'M:'.Ir1'L pm:-isieui':ng_ pm:e::i'mn and resin:-r:iIJr:uI1..*n:u:i remit: net-mark aimuimring.

The PRHSFURT 3:13. uliiizes :'I "_*.if|1.'.|:l£-IIIl].".'il:l|. 5iIiI:i.'+11 [fli]'I'iJ]' !1'L|.'lllIlLl|'I'_' [L1 I.II‘:E'n--:I [z_rI.'.'i.Li::I' niinitur p|a.11:1ril}'.
iheniial ST1'I|3Ii|!i![-.'.1'I!'LI!j rigiiiilj.-.

Features.-'BeIieri15:

I 1.'ni|'»:1n11 |i:1w in:-'.i:rLin::uI1 |.11!i."i. [3 dhj
- Iviillisecend 51'-'iLc|1iI1g1in'+e

- 1::-..u viz:-|1ap.: {:3 ‘iii v.‘-pcr.1lii;m
- CD|ifigLlm'liI:Il1 lallching can power iritermpL

l.‘- aznui I3 -2-:n:u..I:nu I-'-: 2? TeI.e-:»:--'.' 23--use -fa--air-T: 441:4:-2
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LCD

The LCD (Liqiid Crysal Devices) technology is based on a "sandwich" structure of two layer: of glass with
liquid crystal material between them. The application of small voltages to the sandwich can cause incident
light to change its prilarlratktn and thus its properties can be controlled. This technology has been used for
years for various light displays such as watches. laptop computer. calculaten. etc. In the teleoornmurtications
arena. these devices can be used for a variety of purposes. including switching. attenuation. and other
awlications. As a switch it uses rm army of ports [l'itercmneeturst In direct light through a liquid crystal and
then to a ‘polarized’ lens AI tlte pohtri7er lens the light beam is either transmitted through tonne output or
reflected off to another depending on whether the liquid crystal hurt a voltage applied or not. Figure 4
illustrates this technology.

Figure 4. Skull of Liquid Crystal Teclrtolog

Input Filter
Army

Ahhotgh thejury isoeminly still out on the question. it would appear that the current consensus is that LCD
will be It vitthle technology for switches of small part sizes l untler 32x32) and for I vttriely of other
telecommunication optical components. but likely not for the larger pon count switches that are possible
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