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Arllhmelir 0perotion ./ Arroy Ptotcscor

olilhm.ii( opcrolion The ptocess thot lesults in 0 mothemolicolly torrect solu-

i* triiislht-r*,Atirt ,f 0n 0 thmetic $olemen1 0r lhe evoluolion of on otilhmelic

ffiitilll"rl, overllow l. ln o dig'tol tomouter. the rondiion tlnt occuts when o

io-kr-ronon prt"* o ntn thol 
's 

greol;r thon 0 !ive1 legister 0r storuqe 10(0ti0n co1

store ot reorcsenl.- - 
i.'tn o'o,orfot ,omo,rtr,, rtre oTount l1l0l 0 (0kul0le0 volue s gteotet hon o g en 'eq'

ister 0,\101001 b(otion ron sto'e or reptesenr' lhe ole low moY be plo(ed 0lorother l0(0-

iion. See 0verflow.

"iirit"iii 
iegisler A regisrer (.e. snod'em storuge locol'ol) thol holds the

operordr ot tne tesutE ofope[f0ns suc\ 0s 0 hmeli( oper0tons, l0gl( operonons, 010

shifls.

uriitrnerir shill A shitt opplied l0 the tepresentolion of o number in o lixed rodix

,*rrt on sritem ond in o 'ixe point 'epresenlotion system in whi(n only lhe (\0rude6

renresenl,no iie frxed-ooint oorl ol the number ote moved. An orirh'netit shih is tsuolly

,,irii..iJriir ri,itt i,l, +r i,umbet hv o posilrve or o negofve n'eqrol power of tne rodir'

ertepr lor tne e{etioiony rounding, conpote he loq<ol shiF with te o(i'l'meti( shin'

esoeciolly rn the mse of flooli'lg-polnl rcpresenl0ti0n.

iliiiiii"ii rir"xtoir h o d'iqitol rompute', the tondition fiot orcur when o

(0\Jl0lor plo0u(es 0 1on-zero tesull thot is less hon lhe sm0lle$ non{ero qJ0rliry lh0l

n oNen re0ister 0r sl0r00e l0t0li0'l (0n store 0r lep(esent

iliiiiili, uiir"the porr of o compuring rY$em trih(l' (ontoins lire (ir(uir thot

oerform fie o lhmetit ooemlions. See oko ALll.

[riit* ,itensro" ,n sio*s thot o I'le ot ptogton nos been 'iornpresed," ond mul be

"ex'nroded" with lhe oii orootom belote be,nq eihe'teod ot used' Gtor:ps ol hles noy be

,oniontird roortf,o. ti,i+i is nore commonly done with te zip progrom' See Zip

ARi[ Avnc\ionou, Response [4ode. A tomrnunkoion node nvolving one p mory $c-

iffii oi fror: on, tr,,inoory sronon, wl'ere eit\er'he orinotY ot one ol the secondo"

ies con initiote lronsmission.

nrm ond o lgo l'l Georqe Woshirqto'l s doys. he'e wete no rometos 0re's tmoge

iiiritri*totrd ol ooi.r*d. Sone pointinqs ot'George $/oshrnEon ihowed him stond'

rno behin0 0 0esr with one 0r"n benind hi! 00tk while other sh0wed both legs ond bot

or"mr. Pnces rhoroed bv oo'nten were not bosed on how m01y people vvere I0 be poinled,

bl bv now monv limbs were to oe pointed. Arms ord leqs ore "limbs." theretore pointlng

them'woulo Losl lhe buver m0 e. He1(e the express;0n. "0koy, b,L' t'lt rost vou or oII,t

tJj*'tlnr" 

"*orr,rxpreson 

foto dumh, butbeoutrultenob dole.0n vout orm,

oivou ouire oitn, po,fy, i' o qotgeous womor. "My." soy yout fnends, "You hove qreo'

om condv." see oko Eve ond Wrrst (ondy.

otln irppli". ont*tred by orswering morhiner. 
,Ihese 

\Ysten' moy Dlo'e the

osso(ioled

A noker o{ nordwote. A ret" Jsed espe00llyi" lhe gomi'lg busine5s.

ormooeddon lhe tobleo bottlefielo whe'e God s he0venly fo(es ore l0 deieo'rhe

demon'lei fortes ofevil. Ihe linol bottle.

lricd ioites nldio Ssrvi(e AFR5. A rudio broodcoslrg ie'vice thot 
's 

ope'

oted bv ond {ot the oetsonnel o[ te omed se'v es. An ex0mple 0l 0n All{5 $ lhe 0dl0

seryi(e 0per0le0 by ihe U.5 Arny to' u.5 ond ol.ed rrilihry De60nnel0n duty ir 0ve'

se0s 0rc0s.

iiilmiilurorored Monooemenl Reporling lntornoion Syslem S'rte 1987 tle l((
hos rl\ed fiie ARI!]\15 )v'le1t fo collecirq net$/o in{rosfiuLtule, lirorrcol ond oper0ing

inl motion from the toroest rorriers lhe Ft( prodr,ces l0 publk repo'ts using lhis syslem

rrmor fi4ethonrtol oioleclron rLsuollv otcomplished by o meblhc loyetot tope. brord o

served wires or bv o tonbirotr0n 0l iute, $eel hpes 0' wlres opplied over 0 (0ble she0th

for oddiionol oote(lion. It is rormollv iound only ovet he outet theo*' fuTo' is used

,*li'1 o. rn'irt lYinq 0r loke u ruet bottonr o'or the sl"ore ends ol oteons' See

Armored Coble.

oiiorcd'roble l. A stoinles steel hondset cord which ls meonl i0 resist vond{l

i* Jronotr, ,irion o *in Dhore, mot $oinless steel hondset (ords ore t00 shoi This

i ioia'io lr i,tio*, t r.7 *r'e fi6l orde'ed for Lse ;n p sonr, whete guotds wor led to be

rertorn thev would rcl bi used ov the p'tsone's o: honqing devices. Thus, lhey lequelled

Wesrern Elbcni( ro moke iren too short'ot surh o "se. Whethe' there s onY volditY t0

tlrit rio,l1 it aulr*. llo**er, it is port 0f telephone industry folk history ond therefore,

worth prcseruing.

2. ln ouBide coble on otmorcd coble hos its sheoth coveted wih lhree prolectve

e6: o vinyl iocket, o $eel wop, ond onothu vinyl locket. Amored coble IS

use in dired-buii ol opplicolions; the $eel ormor prolech the shecth ftom dornoge

instollotion. See olso Hord Coble.

IRP Addres Resolution Protocol. 1. A low'level protocol wilhln fi e lronsmission

Protocol/ lntemel Protocol (TCP/IP) suite tttot 'mop lP oddresses 1o the cor

Ithenel oddresses. ln ofiet wotds, ARP is used to obtoin flre physkol oidress rll

the log icoloddres is known. An ARP request wilh lhe lP oddress is broodcost onto fig

wok ihe node on which the lP oddtes resides res pnd: with lhe hotdwore o

order thol ihe pock

wilh [Jhernet. in which cose lfie phys

ets con be ronsmitted. BY woy

iml oddres

of exomple

s would be

, itP/lP requiresA

defned by the llAt q

hord<oded on the Nl( (Network Interfo ce (ord) oflhe torget workstotion. See ohe

2. A low-level protocolwhich serves to mop lP cddresis, or other non-A,IM odd

to the coresoondinq oddres oi the torget A,I[r\ device. 0nce the A,I[1 oddres hos

ideftified, the ARP server con streom dcto 1o the hrget device os ong os the sesion

mrintoined.

lip fom A hhle of lP oddreses stored on o locol compulet, used t0 m6lch

oddreses lo thet corresponding /!r\A[ oddreses. See oho ARP

ARPA Adlonced Reseorch Pro!eas Agenry olhe lJ.S Deportm entoiDefense. (The

DoD onnuol telecommunimlions bill exceeds 5l blllion.) li\uch of lhe country's eo

0npo*et switching wos done ot ARPA. Al one $oge it wos colled DARPA, whkh

Defense Advoncedieseorch Ptoieth Agency ARPA wos the U.5. govemment ogency

funded reseorch ond experimentotion wili lhe ARPANEI ond lohr tfie lnlemet. lhe

within oARPA responsib le for 1te ARPANE,I is lST0 (lnformotion Sy$ems Iechn(ues

forme y lfllO (lnformoton Proreshg Techniques 0ffice). See 0k0 0ARPA lnternet

hos chong ed its nome to ARPA ond bo* tgoin. lls hord to keep up

ARPAII Ef Advonced Reseorch Prolects Agency NETwork. A DEo rtment of Defense

netwotk, developed by ARPA, lvhich Jied togelher mony users ond (ompute6 in un

ties, government ond buslneses. ARPANTT wos the forerunnet of mony developmenlS

commerciol doto communicolions, including pocket swltching, which wos firsl lesled or

lorge scole on liis network. Ihe ptedecessot of the lnlernel, il wos $ofied if 1969

funds from the Defense Oeporlment's Advonced Proiects Reseotch Agency

ARPANTT wos spIiI INIO DARPANIT (D CNSC ARPANtT) ond /!4|LNLT (Mllltory NETwo )

I983, ARPANII wos of{idolly retired in 1990

ARP Avetcge Revenue Pet Minute

ARPU Avuoge Revenue Per l.Jnil. The ovetoge levenue generuted pet wireles

unil (e.!., poger or cell phone) per monlh. ARPII is one indicoto r of the finonciol p

once of o witeless compony ot othe r telecom (0m00ny, whlch hos loh of slbscribets

ARQ Automolic Retrorsmission reQuest. 
,Ihe 

$ondord mehod of checking fions

doto, used on \/iduolly

on errorietettion f ield

oll higkpeed dot0 (ommunicotions systems. The sendel

check lie d ord compores it with thol reteived l{ they m

bosed on the contenh ofthe mess0ge

otch, on "A(K' (ocknowled
Jhe rcceiver teco crloles

is tronsmitted to tie sender. lf they don't motch, o "NA(" (negotive ocknowledgmenl)

retutned, ond fie sender (elmnsmih ile messoge. N0le this melhod of ermr

osumes lhe sendet lempom lY or pemonenly slotes the doto lt hos sent. 0therwise,

touldn't posibly relronsmit the doto. No enor detection scheme in dolo trongnhsion

roof. This one is no exception

otion ofpoin$ by coordinotes. A 2-D orroy is dorroy
coordinotes. A 3-0 onoy is described with x,y,z coordinoles.

2. A nomed, otdered collection of doto elemenh thot hove iden licol ottrlbutes; ol

Arroy Anlenno

orrly rnlenno Toke c bunch oldltecliof0 ofteflll]s Aim th€m 0t lhe s0me

mltting source. .lo ln them together. Presto, You now hove o very powerful gionl

Amy onlennos ore used for picking up weok signok. They ore ofien used in oslt

ond defense rommunicolions syslem s. For o bigg er explonolion, see Phosed AroY

orroy (onnealol A connectol fot use wi ti nbbon fikr coble tlot Pins

simultoneously. A fonout ottoy design con be use d 10 ronnect rihbon fiber (obles to

foo p

with x,y

1. The desoipllon of o lot
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3. Two ot mte l"od orks thot teoo ond write the some d0t0 ln 0 RAID syrlem' !

*fll'il:l-li 
H:,li:lT;flll l,I,',fi;i.9il:'l,l''l*v a,*,0 o,,o rd

lollli:o'il","rror A procesot topoble of executng lnstructions in which I
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Collimote ,/ Collorotion Coge

I

brushes for compleling the rircuil l0 0 rolofing membel.

iollinole 
,Io 

moke light roys porollel. Ihe process of collimoton is ucomplished by o

rollimolot. See (ollimolion.

rollirnolion Ihe process oy wnith o divetgenlo, tonvergentbeom of elecltomognefr

r0di0ti0n 5 (onvertedirlo 0 0e0m with the minrmLm o'vetgence o'convetgente posible

ior fio sy$em (ideolly, o pororte bundle oftoyst. ln te context 0f lele(0mmuni(0li0ns,

rollirrolion qenerotly rs used in [iber opits. ln fiber 0pdt honsmissi0n systems, 0 di0de

,0)p (ouphi t0 0n 0ph0l fiber 11 order l0 prcsent light signo\ l0 the tleo, (enler of he

,ore ofthe tiber tl"ouqh o fo(Jsirq len\. T\e fo(used liqhl siqtos no'urolly c ss<ros ond

donre oround the edges of the opliiclfibu, which couses the individuollight pulses to lose

meir srope. Tl^ s is due 
'o 

o pheronenon l.nown os "modol dispenion," os diffe'ent por'

10rs 0f'l'e liqht s;qnol mke dileter- pothr, o, "nodes," os he ltonivere rhe ftber' Modol

lisoersion results in whot is known os "plhe dispersion," which describes the overlopping

oi rhe :ro:viduol Iqht pJses ol 'l"e disl0nt. 0r te(eiving, erd of the tikr. The bonorn line

;s th0. the lqnr deteoo in0y not be ob e ro dirtinguish berween the individuol pukes, ond

fieinteqritv ofthe dordreor is conpromired. [otrimotior miliqOles thi\ effec by lining

ro ne hloh,viiverqen' elenent o{ the riqnt oeom so thot i' truvek m pomllel, tothet hon

Liisr.rrosino. 
,Ihe 

isultirq t;ghl beon is reotively uniform, wirch imptoves the integ't\ ol

Jhe dolosreom over 0 disionre. [ollimolion is occomplished by coupling lenses known os

't0llim0t0rs," which fit inside lhe steel borrek of oplicol fiber c0nnecl06. [ollimotor con

0e 00'il0ned 0l lhe lion'50ur(e, fie (oupling poin' betweer'he oghl soutre (i.e., foni'

mi-er) 0rd he 0pt.0lfiber, ond the roupl.rg poirrr between ne opricol{rber ond the light

deteclor (i.e., receiver). See oko Fiber, Modol Dispersion, Puke Dispersion.

rollimrlor A collimoor is on osembly lhoi is used to stroighten ond moke porollel

dveroinq li0hl0s it exiB 0 {iber. See (ollimotion.

rollinlcr tntcnno A re.r,Llot cor onlerno whirh tooks like 0 pigto;, be(ouse it ros

o l t'le r -rlir ue ir lhe r. roole. l he cu icle s no' o spring, bul o Lteve, bi' of eletho-mechon-

r(01 ,100i, (n0w1 0s 0 Or0sino netwot(, which ollows lne 0nlerno t0 b00tt the etledive

powe irlne lons"ritter's s.gid. Typi(olly o co'l,neot cellulot tot ontenno is l3 inthes

hrnh

rillision lhe rey I 0fh,vo wo,kst0'ion\ {0r P(s) tryinq to use o 
'hored 

iorsmisson

medium koble) simultoneously----o locoloteo network, forexomple. The electicol signols,

,l,"i'h torrv te i.to noior hey 0'e \pnding o,Jmp irt0 eorh o'her. T\rs ,uins boti signols

od oot will hove to re ro-sm,' hefi inform0tion. ln n0$ tstens, 0 buih i0 del0y wrll

mo[e sure the collision does nol occur ogoin. 
,Ihe 

whole process lokes fioctions 0f 0 sec

ond. (ollhlom in LANs moke no sound. [o]lisions do, howevet, dow o l"AN down. See

A'oho, [ollision De'ection, (ollison Donoin. [ontenrion ond (51',1A/(0.

rollision dsterlion The pores o{ oetettrnq thor timultoneous (ond terefore

do.roginqr h0rsrrr6si0i hos hken plote. Typiro.Ly, eoch trontmrll,lg workttotion thol

deh(h the r0llision \vill w0it some period of time ond lry ogoin. [ollisi0n detedi0n is 0n

esseriol oo,r ofthe (Sil'\A/tD ocres rethod. Works'otions ron tell thot o collisior hos

Tker 010(e 
:{ thev d0 n0lre(eive 0n 0cknowledqement ho'r he tereiving $olion within o

cdoin0n0unl 0!jne (froctonr o[a serond) See Aloho, (ollision D01]0ir, (onlenlror

ond Efiernet.

tollision domrin 
,Iodoy's 

most populor locoi oreo nettvorking topology is

[lhemet. To communicote, Efiernet uses the [oriet Sense Mllliple Arcss,/[0llisi0n Dehct

([S]!rltr/(Dl pr0t0(01. Who' hi. neons it 'hot eoch compuler lister -0 whol 5 going 0n

m he netwok whe" i w0nh t0 'r0nsn t. lf rc ohe,(ompLte, is mlk:N, il will $0rt t0

seno rls me\!0qe. ll lwo (0n'pute6 sl0rl l0 send their messoqe! 0t he so're time, 0 (01-

sior o' r'e nessoqes they re lrvinq lo send hoppor, ond bolh stop lor o mndom omount

0r're ond ther n t0 l'onsmil their mesoges ogo I ohr thot pe,iod elopses. 
,Ihis 

woy

o{ronho,l,no noflir on o locoloreo netwo wuks well in o liohtlv-hsffi((ed nei,vork. But

05'off'( oLids dp tos i'olwoys doesr. :ls o problerr. Think oi o ie eorone porty ine. The

lnore people ore 0f, the horder f everyone t0 get l0 speok. Io control fhis problem we

to. breo< our onew're Elhernet netw0 ,nro pseudesepor0te netwotks-whot ote

lnown os rollisioq do',ro rs. We insen some irtellioent elertronirs 0l lhe entroTe r0 every

pselldsn€lwork. Th0t electronics ods 0s 0n lntelligent lroffic cop, keeping troffic thot is

msont for loet P[ whlch resides on subnetwork A owoy from oll the oliret suhnetworks.

l- tis woy, we hove lewer noLtines trying t0 lse one wle ,r.e. the whole Efte,nel ltlll
ll]d thus here'll be fewer (ollis,ons. (leorly rte equrpment n do ir note cosfly fon on

tltertet l"rb (wli(h is, in esseme, o gionl bleconlerenr.e btidge),sn(e tnis equipmenl h05

lo be ;nrelliqen', recoqnrring whrch mesroges ore Io g0 wnere. Ihe firsl equiprent thot
k0! lr€d wos Br.does. Bridqes did rot rhonge lne pockeh olollbulleorned whot rochines

were on which sides ond let troffit fl0w when il needed t0. Lotet on, Bridges wete reploced

wilh routen. Roulers ore oble to look ot where pockeh ore toming from ond whete lhey

ore going ond determine which woy to send them on. {Remember 1fiot koffic on ony pot-

ticulor seqmenl ooes to lhe entire segmenl.) These roulers wolld otl 0s g0tekeepe6 i0

ollow on,y the tmflir oestrned outside fie \egmenl l0 poss through. Multiple nemork cords

in the netwo seruer 0ll0w fie seryer t0 Iundon 0s 0 loutet ond pedotn these funclrons

withoul muo (ost 0r ovefieod. R0ute6 nove more intelligenre hen b dges ond con otood-

(0st infomoton r0 other r0ute6 D find he be$ p0ssible oute for 0 D0rli(ul0r d0l0 (0n'

ve60ti0n. Routets d0 mdify yout poclel in lerms of lhe oddresses so it con chonge lhe

polh 0flie podei. Thol 0k0 odds more lotenry (delov) os now eoth poc[e' \os n'ore pto-

rcssino done l0 it 0! rl 00es throurh the network.

A iew yeors ogo ffihes ,ome on ,he morket. Swikhei reploced some o, oll of the

hubs ond broke the network into segmenh. Switches ote reolly o motkeing term lor

bridqes. They store ond forword lhe pockeh without modificotion ond divide you network

rnlo muliple qmerts. The big buzz riqht now is level 3 swittl"es. level 3 :wikhin! refers

to the lovir ofhe 051 model olso known os the nemorkinq loyer. Tl'is odds intelliqence

to the rwikh lo see whete lhe pockel rs cominq f'or ond gorng to. 
,Il's 

hoppens 'o be the

some woy thot oulers work. ln o liqh'ly looded nelwork switl"es will slow fi rgs down

becouse oflotenry in gening the pockel pro(etsed. They qroke rt mote dtffcuh to ronitor

y0ur netvvo( usinq 0 pr0r0(01 onolyzer. Ihey con cuuse limeoul0r exptrulion i'iues ilyou

odd too mony hops inlo yout network. See tthernet.

rolllsion window The time ir tokes for o dolo puhe to trovel the leng'h o[the net'

work. Durinq thrs intervol, the nelworr is vulneroble to collision.

rollorolion 5ee [olotolion, whkh is my pre{erred woy olspelling tht tern'.

tolorolion (olotion occrts when o compeing locol phone tompony (often mlled o

tLt[, [ompeilive Loml hchonge [orrier ot on 0thet (omm0n (0rier) lo(0tes (i.e. puh)

its switclres wilhin 0n incumbenl locol exchonge corier's (l[E() centrol office. An lL[( is

the is lhe dominont phone coriet within o geogrophic oreo os dehrmined by the F([.

Section 252 of the Telecommunicotions Act 1996 defined lncumbent Locol Exchonge

[0 ier 0s 0 c0 er lhot, 0s 0f the dote of enocment of fire Ac1 provided locol exchonge

servi(e t0 0 lpedfic0re0. The Act provided thotthe [ommision moy lre0t 'tompor0b]e (0r-

iers os imumbents" if they eilher "occupy o positon in lhe motket for hlephone exchange

servke wilhin on oreo lhot is comporoble to the posiion occupied by the l[E( or such o

'corier thrt hos substonliolly reploced on ILE(...." or if "such ieolmenl is (onsislent with

fie publir lntere$..."
,Ihere 

ore bosicot.y two llpes of co'ocotion-od jocen' / physitol, ond vrrtr,o. AdioLerl

ond ohysicol ore he some. Ihey me0n fi01 vour equiprent 'its irr he some buildrng os

tte li[( s sw,trhrng ond roble temimtion eq,ripmenl. lyprcolly rl sits in o locked coge.

0nlv the (LE( ond its personnel hove fie key. AL.es I0 th0t equiprerrt i! negoi0ted

between the ltF( ond the (L[( throuqh on inlettonnerlron ogreenent. Tl-e [LE[ will \ave

24x7 occes to it berouse they hove i0 moinl0in it for custonec who expect sewice 24

hor,rs o dov seven doys o week. The toncept of rolocoior-o| ln[ sroge 0 pe(,Jlio y

Norlh Ame con oeo--<orne 0b0ul through lhe Ieler0mrunirotions Act of 1996. ll.S. ll

wos 0 tederol bill siqneo intolow on Feb.uory 8, 1996 "'o promote (ompellion ord ledu(e

requlofion in order io serure lowe, prices ond hiqhet quolity seryres lot Aletiton telecom-

municotions ronsumers ond erouroge roprd deploymenl olnew tele(ommUniC0ti0ns terh.

noloqes." 
,Ihe 

Act required lo(0lserui(e providers in the 100lotqesl meropolilon oreos o'

he [nied Stotes, lire Boby Belk, lo 
'mplement 

Locol \unber Potobility oy the end o{

1998. The Act oko ollowed the locol tegionol Bell opetoling phone componies into long

drstonre onre tfiey hod met (edoin conditols ooout ollowirg compeiton in the' 10(01

monopo,v 0reos-lhus the (oncepl o{ rolocotio,l lhot s whol rhe word colorotion meors.

0l(, rlow t0 the reol $ufi-now r0 sperl i'. Severol rcode's \ove (olIpl0,ned lhol rr prs

vi0us editions 0f lhis dkfion0ry it wos spelled 'colocolion.' They point out Jtrot their non-

technic0l E0glish longuoge dictiono es spell it collocotion-with M0 "1"s. R0ndom House

Dictionory so'vs thot 6orli in 1505-15 the word collocotion oppe0red 0n0 wos bosed 0n lhe

lolin (0110(0tus, whi(h de ves f,om rollocote. But Roqdom House oko iruluder o rpellinq

from lhe ero of 1965-19/0, whkh it speik c0l0c0te ond defines 0s l0 locote 0r be l0c0t-

ed ,r iorn'ly or toqethet, os two or more gtoups, militory ur'rs. 0r fie like; lhore 0r degg-

note,o shorc lhe some ploce. My pteference rs colocotior, !in(e il leems t0 me 0 l0git0l

rhoneninq 0f (ol0(0l0n. Eul l"n rt orguirg. (h00se whirh spellirg you d like. 5ee olso

(orrier Hotel, tlt(, tlt(, ILE[, ond Viri,oi (010(0tun.

(ollo(!lio[ togc A coge n o cenrol offire thcl 6 ereced 0y the llt( crd lerted

'o o (Ltt. fl[C peaonnel ioq octesr ond rornloin tre equipmerl in the roge.
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Icdcroted Stclcs Ol itroneeio,/ III

IrdGrrled Stoles ol llirroncsio This * on ln'eresling 5'0ry 0b0ut the

commercioliiolion 0t tne lnternet. Ihe Federoted Shles of Mirronesio is o develop'rg

islond notion in the We$em P0cific 0ce0n, wilh 0 p0pulotion ofobout 100,000. The coun'

rv hos little neeo '0r:\ lnlernel ILD {,Iop Level Domcin) of tm. So, lne gove'nment of

Fri15 onnounted on 0cooer 8. I 9 9 8 o ioint oq eemert with I RS Medi0 I0 belir registel-

,no o't mo el,nq he .rm l l D ro 'he broodostinq rndustry. A nunrher of FM 'od,o $olionr

hove poid o .o'oi money m use lne .fm TLD. How s lhol tor e.omme'ce? See olso ILD

ond Tuvolu.

lGod A television sionol sourre.

feedbrrk l. Il'e ielurn of oort olor output siqnol boc\ to tne,npr-rtside o[the devite

Th;nk 0f lhe nithoikhed soueol voL heot when soneone br:Ts 0 mi('ophone I00 dote t0

rhe lo,osoeoker. lirot ollfeeoboak 5 0s obvio,rs 0' 0s iritofing.Some feedbo(k is qood.

See Sideione, wl"'cn is whot hoppe-s when you heor o lit'1u ;1 1ns 1flq.vg 6{ youle soy-

lno rn the lronsmil'ler ofo Dhone.- 
?. The .nevitoble resuh wnen yor-' boby ooesn'l opptetiole lhe $r0.led (orrots

Iceder coble A qroup of wires. usto'lv 25-po,r o' nul ples 0f 25'p0rr, thot suppo's

mufids 6h6ns5 in s ,inole toole tneoli. Jhese tohles loy 0r moy not be teninoled wifil

o ,onnec'to'on orc o, o"oth ends. Feeder .0bh typi(0lly (0nne(B 01 intemedrote dist bu-

io,r frome (lD[t 'o o mo:n distrrbr,ton frome (l]\DFt. Br.l the rem "feedet coble" s oko

used ,q bockbone wir;nq. And Belk0re defines the terr sliqhly differently: A lo'ge po rrize

ooo roble emonclinq iom o cerlrot ot{''ce ord luolly ploted in on r,roergtotnd condu I

svs:en wrh orces ovo'oble ot pe'ioorcollY plote monholes.

leedbork tonhol A otoces oy wrtch or.ttput ot behoviot o{ o mochine ot sysen

is used to chonce ts ooeroion in order io ron$ontly reduce lhe dif{eterce betweelhe out-

pJ'0r0 0 torqei vot;. A siTple eromple 
's 

o tfieimostot thot ry(les 0 furnoce 0r oir (0n-

dironer on ond off r try ond ,n0i"t0.n 0 lixed lenper0tule.

leeder linc lhe cob,e unn:rq between htioges, line erende's ord lops

leedgr roule A network of toop coble exterdinq fro'Tl 0 wie (enler i"to 0 segfielt

o{ the oreo served bv lhe wite cenlet.

feeder serlion A segment 0l 0 fee0er loule hot is rJnifo'm thro"ghoul rts renglh

wJh respe(l t0 foir;ty requi'emer$ ond footi'ies 
'n 

plote.

lccdlioles llolei puncned in p0pe'0r poperlope wh,rn ollow the pope' o' popet loe
to be driven bv snrocket wheek.

leedhor; Ihe feedl'or is he focorpo',r'o'o orsh ortenro. Tne teedhorn colletts the

sionok reflected ov he dish. Tl"e teedl"orn is lhe device used for re(e;ving 0r lodiofinq

milownre sionok to or from o oo obolit dish refreoor.

leedwrri Softwore des,oned lo qet demono lot o ptoduct 0' 0 mw rorkel seg'nent

,orled. ieedwore is lyp;(ollv o' hs'fuiifeot'ed prece of sofuore tl"on he solmore you'te

reorry trriing I0 se,l. ieedwore lp'colty rosl: very little. ll moy evel be [ree.See ol'o

Seedwote.

III0 Fjnt tnded, tirsi 0ut. A rule for deoling with things in o queue tor exomple, high-

er p'ioi1 mesoges will be sen- befo'e lowet p,iotity nesoges.

lEl Front end inter{oce.

lemole cnp 1snng1161 {159 lslled o ( (onrertot ot 25-poitten'oLe tonnettot.

The mole venion is colled o P ronnertot.

lcmlo3arond One-millionlh ol o billionfi ol o second. Femloseconds ore used in

l0ser ronlmissr0n 0' in othet neosures of very snol hoppelings. rl s l0 l0 +e minus

I 5. I I ere 0 re 0s nony fem loseronds in one serond os thels s's 56r6nlr n fi'ny lillion

veor). Trere ore I .00b.000.000,000,000 fem'osetonds rn one serond. How smolLis o

iemtose.ono? l" o little mo,e lhon o setond. liql"t ron t,ovel lrom the noon'o the eorth.

but in 0 femrose(ond it orlv lrove,s one l"r"rdredth te widtn of o numon hoit.

,1p 1 Jrsnt Ind Proresior The 'lr0ffi( (0p" 0f he mo;ntrome d0l0 (0mmuni.0t0n'

world. Typkolly sit' ir front 0f 0 n"0 nf,ome iompulel ond it desigred t0 hondle lhe

teleconr,runicotions o'.rnen, s0 fie m0rnf'0me (onpu'et (0n (oncent ole 0n l^ondling Fe

oro(essino bJrdel. Here'\ 0'rtore techrtol de{inrt on: A dedicored (0mrur:c0n04s systen

iho' inte'ceoh oro hondles octivil fo' rte nost. (on pedofi, I'ne c0nF0', mess0ge lon'

ol,nq, rode conversio,r, o'ro'tontrol, o,lo.uch opplkoiorrs fun(ions 0s (ontrol ord 0per0-

rion-o{sDeriolpurposetermir0ls. Deligned b 0ff1000 frcm'he hos omputer oll ot nost

of iB ooio comnl"irat,ons 
(unrtrons. ftor'end p'oresor ote nol used :n fre dient/se'v-

er wo d.

2. Fluor nole0 Ethvlene Ploovene. Aho known bv the iooe nome 
,Ieflon, 

o tegis'ered

rooemork of D,.roonl ond \eoiro", o reqiltered troden'ort of 0oirtin. FtP rs the insulolor

ol thoire for niqr perfo monce rcble ond wire.ysrems in$olled in retu'r oir plentms. As

IEP rs reolly slkk, it mokes the wte eolly eosy to prll lhtough conduts, orourd tomets,

nnd s0 on-the \0me 0r00erv fio' m0kes it s0 w0n0e ul in fte kit(hen. FEP 0ls0 is tire

remrdont ond o,odures r,ile,ris'ble sroke. FEP is used tAT 5 ((0hgory 5) ond higher-

roted inlide wire ond tobte svstens. FEP's hiqn cost hos ed mony moruloclurers l0 Jse

PVI 0s 0n ins,]l0in0 (0m00und ond lo (0011t wth ll0me ret0rd0nr (ompoLnds. M0ny

counties requrte the'ue fiie-remrdonl, lowsmoke roble iocxe':, potficulot,y n plenum teil

inos. See oko (AT 5. Plenum. ond PV[.

Iin Irome [rr0rR0re. A Lomoutofion bosed on the rlrbetoffrumes teceived witl erton

comoored lo fromes teteiveo without etrots. See oko Frome Ertot Rote.

tEiI l. F0+nd Re(eive loirure. A yellow olo'm. A mesoge ''on o temote ne'wod' ele'

menl thot is hovino ttouble rereivmo o siqnol.

2. lor-End qem;b Foilure. An oiorm indicotrg a toiru'e ot'he for end ofon AIt4 net-

worr. idenfitvino the soeci'ic (ir(uil ir 0 t0ilure (0nditor.

lcrnsrretivcrmitllunqsslcllc A tentrol office .n Germo.. 
'n 

[,'ope, lhey

.oil o teitro' office o "publit ex(h;-nqe," 0r iust porn "ex(nange." They loo< ot you kindo

s1r0n0e when vou sov lne N0"\ Ani'rcon wod, nqmeiy 'teq[ol office."

lariecd arsernblv A 0l0s endosed reed e,ov swil(h in wnifi the rceds 0re n'ode

ofsome melolwhicl" con 5e ole,red or tlosed by or etlernor rugnelrc field

lerri rhromc A motinq ,sed on tope to,nprising o lovet oflet tr oxde oortrles ond

o loverof chromiurn d,oxrde porli{les 0n0 (onbinino the ottrbltes or bo".

lcrrir oridc A conring used on tope comptseo of red iro- oide, lhe orqlnol rote
riol used for mognelic recording lopes.

lerrlle A lvoi 0f (eromi( mote 0l hovinQ moqnet( p(o0eries ond oristng 0i0 (ryr

mlline ![u(tur; 0lfer ( 0x,0e ond one o, more metollir oxides, srh os those ofnickelot

zinc See Bor.um Ferrle. Hotd ferile ond So[t Ferrite.

lGrrorosononl ironsformer A spetiol trundorr€r ,rvhirl' puh 0u- regulohd

A( v0l'00e ever rrhen the rprr vohoqe is votioble. A fe'totesonorfondolmer moy be uled

bv ire "lo 
conect browno,Iior h mo'v be buil nb o UPS. A fe'totesonont tonsfome' hos

on rndesrcble r',oroLterislic colled "high output rmpedonce" wnr(n (0n prcvenl proledive

devices such os citcuit breokers on equipment plugged into it from functioning, (esultng in

o oo.sible sofetv 
Lozord. 

Anofiter p'oblen is th0t(omputer loodr opplied to ieno bcsedlire

condirioren or IJPS svstems rouse ie volbqe wovetorm opplied to te romputet I be very

distoded. whi(h rnov esJ[ rn undervoltoqe condiionswi "ir the,.o,rputer' Feno bosed llPS

rv.tens o'e beroninq obsolete becor"sehey con becore unstoole ond oscillo-e when suo-

oivino modem oowerlortor correcled oowet suD0lies. lhis delinfion (ourle\y AP[.

iiriulc I cbmponert ot o fiber optic con,rector lhol holos 0'ioer ir on(e ond oids;1

ib olionmenl.

Ilfiield [ffe.t Tro"srslor. Very tnrn oqd sroll hons;sto" 0'e Jseo l0 (0nr0l p'|xels ,n 0

ll I (lhin lilm lronqstor) dsolov.

IEII For.tnd (rostork. A type o'irostolk whiLh otru's when \rgnoh 0n ore lwhled

ooir ore rouo,eo to onolhet ocit os lhev ot,ive o lhe tot end o[ nrLlr-poir roble syslem.

iEXT is or issue on s'ortloop! \upp0ding niqh0ondwidh servitssut\ os VDSL (Ve1-high

0Hote 0qil0,5uosrriber iine), given'the relofively hiqn toniet fteo*'rcies involved.

Servie: sucn os ADSI ord IIDSL, ore not ofethd to tl'e some exlenl, os'he loops o'e

lorger ord os 
'urh 

rtederen(e lerds r0 be offeruoted (wpokened] on lorqer loops \ee

0ls0 [r0!st0lk. [0m00re with NEX].

lewer A smolleinr"mber. The word "fewer" ir olwoys torfusec with the w0'0 "less."

Accord na to te 0xloro Ameriror Dirtionory, fe word "les" is used 0I tir!\ 'l^d ore

meosure'd bv onour- (fo,exomple, eot les\ buher, Jse le\s lJe ). lh use wiln lhings neov

Jred by numbel;s leg0roed os inrottecl ifot exorple .n "w€ need le,s wotket"; ,.ot'ect

usooe is "fewer worker").

[!-For'r [eed. A p'rnrct furclior ,led t0 tkip l0 -he top 0f 
'he 

nex* ooge o fon
ItDl fon Fiber Dotu lntedo(e. A prop elory 100 megobil pet second lotol oteo nelwotl

th0t uses liber opti(, (00x, \h.eroeo twrted poi or lnshrelded Tvisted p0,'. l' s'l0nul0c

tured by PlusNet, Phoenrx, Atizono.

fl01 libe,Forrow 0r LAN. Ererqinq [Atl terhnology.

tII l . tos' l. e Trorder Ar ISDN ietm teter ngtotnetoothol file Fonsfe$ con be

ocro'rolisheo "tost.'Reoson rl: 
,Iwo 

B cnonrek ot 64 l(bps eotn ond o D cnonreLo-up

to 16 ftps ore ovoiloble ro be bonded to ptovide os much 0s 144 (bps Reoson #i: D0l0

honder is o(ofirolisled in 0r "oDtim:sr(" \te0mino mode, rother th0r 0 "pess,mrs'l(

00(kel mode. There{0{e. here it n0 oel0Y 0ss0ci0led with otknowledqements Ihis s 0os-

sible due to he exrellent revel orerot pe ornorce inherent in dig:tol se'vkes lhe end

result is FFT.
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fibers ond runs for one mile. Thot is one route mile (t0tu1 distonce ofollfibers), two sheotir

miles (two sheolhs running one mile), ond twenty fiber miles (20 fiben running one mile).

Iihcr ollir See Fiber ond Fiber 0otis.

libcr oltir omplilier trs liqht. like e'e(l (ity 0r onv other fom 01 erectomog-

netic enerqy, troveh thiough o phvsi(0| meorun. f 0he'lLotes, 0r loses rntensitY. At some

oornt in o iommunkotons'ltorsrissiorl sv$en, you nusl'oke yout inrteosingly weok sig'

;0lond b00sl t bo(k r0 its oriqinol s'renqth. ln onoloq 
'yslems. 

you simply omplifu he

,l/eoK inromin0 si0n0, ond send't on ts woy. ln oooi'ion to onp, tying lhe lrfo'mo hon srg-

ro', ony octr"nulotec noise is oho omplified. lr digi'u sqroh, you-first regenuote he sig-

rot. rhen omolilv ir, then send I on rls woy, wfi no tetogriton o{or tegctd for ony noise

nresent. Most fibet tronsn,ssi0'l svstems o(toTpli(h this p'o'es' by convertinq ie oig'qol

iiont siono' on tne iioe'to ele(l'ic0l rmpukes, Ieqeftr0te he s;0r01, ten omplify i 'ien

ronvert it bocr to liont or;t.e,. lhen seqd il on its woy. ThL tokes sionif;(0rt erelqy 01d

e0uromenl-nol 0lt00elher (0nveriell fol 0n underu0tel (oole o'severul tho,Lsond rles.

W]t rew fibe, opfic ;rdiliets you no longet neeo lo conven lhe light signol t0 eredriml

,moulses. A ir0er 00lit omolifier uses speciolfiber dooed wth erbium to oo os the ompliti-

er.' Lioht comes inio tn,s soec;0. fibe'. is prmped wit {e t0're0 lrequency loser 01d is

0m0iieo wlh extreme,v hioh oorn ond very lovv noise throuqn o protes ofther,col ,ght

orplifiLotron. lls'rL'y onoiing techro,ogy. See lrbium-Dooed Fiber Amplifier ior o mo'e

technko explonotion.

libar oitir ollenuolor A sro't device wiln two corre(ors. 'l ledu(es fie

c nount o{ iq\' posinq 1,,ou0l^ it similor '0 the woy sungloses redute te o rourt of ligl" I

enterin0 v0ur eves s0 vou (0n see belht.

libei bptli buifcr Ptoslrr rootirg or rndividuo fiber' Tl^ere 0 e l? rolon'o dis'

linouish them from eoch ohet.

liLer ootft roblo See Irber.

liber oltir ronnettor Thete o,e th ee types: 5(, 5T ond F[. The l( connetto'

con oe rons'oered or eotliet virt0qe (onneclor bul it wos pre{o'ed by lhe bi(0ri ond S^'il.

rI r0nne(t06 were spe(ificol'y disgned for te,ecorrrmun coionr opplicotions ond ininolly

come into oromrnerre ove,seos. lt ione into its own in rhe 1980s ond wos tne eo liest

oes,on to intoroomle te now stondord 2.5mn te,orl rettule lt olso provided nor"opti-

col d]i onneo oerlormorce. Arolner 00v0'r0qe wos his (0-nettor otlered'unoble l'eyirg

which ollowed i to be odpsted in order to minlmize loss. The F( connector in(oQorohd 0

fireoded rouohno rutwnth otovideo o setu,e conrection, however os wit the biron ond

51!r\A. t d d not olbw for quiik connect o-d disconneo os te (0upling nut hod t0 be l0t0t

ed monv imes lo treoo ot unthreod the cornectot. 
,Iethntiors 

orso foLnd ildflc,Ll'lo

work wrrl the lhreoded ,onne(t06 porlit,rlorly if lhe te(hntion'rod torqe honds lhe ST

ronnector Lor be considered os tle iirg of the conterpotory (onne(tor desqns. h utililes

he 2.5mn lenrle wrch rs ov0il0bre ir 'erurn(, zlr.onio, sto,nles steel, ot plosfc note'i

ots ono 
's 

otooured os o sinoemooe 0l lruiin0de versi0r. A i,ol'ery 0f phys[0] (0n'0C

teront ond zrrconio'e rule stytes o,ow'l'e ST to orhieve ophmo' pedononte. l' s oko

ovoiloble os on eooivles vetsior. The ST ronreoot is eosly ecogn:zoble berouse ol tts

oricr re,eose bovorelrrlre ock qq 'le(hon;sn. lJnlile lne threoded (onre.tors, the SI

dnlv eor"tes o quorelltn 'o cor[E'e o loling ot de'ttol''ng cyLle. ln the ooinmn of lome

oeoole in fie indun. one of i"e eo .v d owboLl,s lo te 5l (01nec'0'wos th0t it tt0! not

rler.oned to oe oull nioolwhi(\ meo:l iot r'(01'0 00li(0ly oi(orne(l when the p0kh-

Lord'wos oullec. Tle 5( Lonreco beoon-o see wrdespteod oeproymerl tn the eotLy

1990's oorlicu,orlv omoro lhe RB0(t tReqiorol 8e[ 00e'0tinq (onponies) ond sever0

lnoeoenrients lt ii ovorloble in both sinolemode sro nulinooe desiors. 
,Ihe 

5( 's eosily

distincr-rsnoble bv ih souore bodv sryle ond ul'rzes o p,Lrl- pull feoture ior rol'rg ond

demn"trno lhe oilh or-" 'eofi" e is orefered Dy r"onY (ushme's be(ouse whel the fer'

rules tome rnlo contoci ir tle morinq Jeew o' lhe odopler ne e ole r '0l0i0n0l fo(es

whirh rould notenliollv domoqe o f'bi, or store tre iefli]les Ihrs leoture oko elininoes o

ootertol or,iidun o{ oorticuloti ,n 'he 
rnoting sleeve whicn ror,'d posrbly degrode optto

oerlormonce. 
,Ihe 

S( s olso des,qned os o pullprool rorneclot. A pullprooi ronTecor s

lesionec so tnct he lerru,e is dico,oled lrom'l'e rornecor nousirg to whith te fiber

.obli * onorheo Therefo'e 'he connerlot m0i1t0i1s 0plicol L0nto(t wnen 
r,be'coble 

s

DJJed outw0rd 0r \idew0vs, thLs ehr rtino the possibiliry 0f0 seru[e outoge. ln 0 non-

nrrll-nrnnl ronne.h such or lhe eot'.e'5T's. fie (orne(lion ro" be broken when coble is

iulltjd w tn o force thoris o,eo'er tl"o'r the 5p rq {0(e, whit\ is oround 2 3 por,rds.Sir(e

ihe 5t motino ond deno-tino is otromplisheo bv pr,sh pltl fone rohet tho" rotolionol

Io,ce, it 'eodil"y leros tself io dupler rorrecrior torfiqutolions bec0u5e 't teqL;es less

spoce to engoge ond disengoge.

flbcr orlit dislrlbulion Donel A lermr'roion devi(e ond otgon zet. I'hols

er splire troys where connermr plugs (cotled pigtoik) ore ottoched I the ends o' fiberoolt

cobles.

libu optir gyrosropc A toil of opiicol fiber thol con detect r0t0li0n 0b0ul ih

oxis.

liber optir inl.r rcpaol.r link An 802.3 frene'smndotd fo' tornert'

ino two re0e0le' devrcs fl l0 ril\on bih per se(00d.

filbcr oplir link A t'onv'tfte,, reteivet. ond coble ossembly lh0'(0n rrorsmil infor'

mohon belween t\l/o poinl5.

iibcr 0olir lsrl Proccdurc 5ee FOTP.

liber oitir lrarer A device lpirollv boseo or o |oshliql^t rsed 'o rc$ t\e 
'oni'

nJitu 0f oniir f:be6 0n0 t0 loce multimode fibets from proper (01re(t0ns.

liber onti( lron:mirslon syslom See l.oer 0p'i(s. 5DH ord 50Nil

libcr oitir wovcguide A retoilvely long lnin \lordoi 10's00re1' \Jb'lon(e.

r,suohv olois rooobte ol ro=nd,r(fnq 0n ele(fi0roqneli wove oI oplitot wovelength 'visr
ole reoion of the leouencv soecrurn) wi* some obirr1 '6 1orfins l6rglxd nolly d.releo,

0' neo;lonq,tudirorry oie(led,i.qnvoves-0il5 interio by reonl olintetrol teflecrio'.

liber o'olirs A lethroloov in wh'ch liqht ir used to ronsp0d inl0'r0r0'r trom one

D0i[l t0 on'other. More s0eti'(0llv. fiber opi(s ore ltlin f'0rnerh 0i goss throLigh whirn

iionl beomr ore nonsnited ovei lorq dis'nnces toryinq e-ornous 0'r0J15 0I d0'0

1,1'0dul0tina ant 0n thi stords of q,oss produres mo o' benefirs in 'g' bondwid'. relo'

rivelv lowiost. low oowe' corsum0tton, smo,t spote needs, tolo' niensilNity t0 ele(fi0-

mooneic inrerference ond qreor irs;nsitivily l0 beina oJqged All these berefits hove greo

orlrioion to onvone who ieeos vost, tleon nonvrlssion (0p0c ly, l0 the rililory oad t0

onvone wno runs 0 t0ct01 w+h lo$ of electror'c rnothirery. 
,Ihe 

fisl field h0 0l 0n A-8 I

liohtwove svsten tooo oroce in (htoqo ir l9/7. There nos bee" o ropid rprovemen-in

cost eiiettiveress or tiber syiers, exptessed 0t Losr per bil per kllonele'. A ore l. -

dredfold inueose ,n cosl oerlormorre .n one fiveveot petiod-f'om 1980 l0 1985. 50me

versions olfibet op'ics now co'ry a0 0bps (ortn billion bir pet setond) in supoor ol mote

thor 600 000 uncomoteseo votre rorveroions, oro 'l'oti ovet o s,ngle woveleng1'.

Some svve.q, run 0s ronY 0s 40 wovelengths 'h'ough o'e'l"r'q,,e known os Den'e

Wovelenoth Drvision Mulhoexino (DWDM). See olso 0WDM ond 50Nll.

libcr "ooir 
0nriol rber toitrisson sv$ems oqen, b' I ro-orwoy', o e deployed n

00ts. Fidt. vo,r h;ve h Lnde6l0nd thot 'iqhl ror only 'ovel 'r one direoion hrough o

inonO oitibbr. lt ron oo fosl But il con oilY hovel in o're die(iol. [0*. le's ronside'

the l-Alr tlocol Areo lietwo k), wnere liber r lnsllled witrl o sinqle libe ot o duol fibe rn

the l-AN. fiber ohen ir ceoioved 0n tne b0si\ 0{ 0 sirqle fibe berouse'lI theopet.l- o s''
0,e fihe; LAN rhe devi(es (e.0.. o switrl ot hub. ond o servet torsnr n holfiuprer t .e

ine wov ot o lrme). Jhen lnev switch q,Ji(krv'o or',e direa,on. Tr,s is the woy o -yp',ol

locol onone line wotr.. i. e. tne ohone li"e trom 
vout 'elephone 

t0np0ny'5 (e1'r0 oflite I0

1n, oieng 6n ysLr fes\ lr,oer c0nmuli(01015 systen",'rre 0l,A\, moy 0ls0 bF'r5l0Led

wiF Mo tibers, or fiber poirs, wih fie dev'ces usin! one'ibe' t0 'rO1sni 0 one l0

re,eive in full-or-orex i.e.. silultoneous '!vow0Y) mode. While thrs opproorl" 'eq-ies
twire fie Ioerond twi(e +e 00d inre o(es 0t the devi(e revel, tre speeo of Io rs" ss on

s imDrove0 0v0 i0(10,0t 0t'e0t two. rn 0 tDol (Fiber Dishibuteo Doro lnre'fo'e -A{

budbore nem/ork, eo,h of M0libe6 Lortinuo,Jdy is o(l've, w l" 01e'ronsriring :n te
clockwise direrlion ond one in the counlettlockwise direcllon. This duol counler-rotoling

rino roniiourolion s fot outooses olteounoonrv ond tesilien(y,0s 0 breok 0(r0ss b0 h lib€"

nr"n sinole ohvsitol oornt will nol isolole 0nv l\l/o devi(es. ln olne words, ony devro to-

,ormrn',coie w,th onv one devtte or te iODl 'etwor', ir one d eci01 0' +e od"er'

Now lel s (onsde;'he WA! (Wide Areo Netwo kr domoin. h he WAli. liber lpcolly

is deoroved in o ooit Lontroutotion. l'some impleneT0ti0rl, ore fibe ,s ,Lseo lo to-'-rt
nno nne lo receive. ln 0 !0NLT/5DH imDlenen'ltmn, foet retworl,' o e oep,oyed n o

0J0, c0unter-rolnhno ;n0 L0rfiouioion, TJ(h ri(e lh0t 0f FDDI relwotks, or d 'or te some

reosons otredundoio ond resiieftv See oho F001, Fiber 0prt ond 50litl.

libGr plgloll A',horl hngth ofoptitolfibe', ounonerly fixed to o toroonerl used

t0 (0r,0le 00:wer between tne comooreT ond he tonsmision ftbet.

Iibcr nmole l'ber Renore exrends whol ftorthern Teleror', rorlr .ntelligen'

Penpherol [quipment u:ing dork single o, murtimode fibet toble Eibe Rerote opetolet

.rri. ,*i ri tu0(0, (0n0us diitonres-iron thousonds of {eet t0 sevetol ^l'es'

O,ttori.iri,r, *rlit",. Arrrrnineo bv ,o obles sut'r os tre type ord quolity olhe {ibel

iqsolled ond me n,rmher ofc0rne(106 0n0 spl;(es. 
,Ihe 

sigr0r 0'le'Lotion he'v{e€n rre

,orolPBX system ono he'erote lPl rhe ves snould notexceed o l3 dB loss. I bet Re-ole

is used wl
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