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OB J dzv . [ O M BOdzr dzgOW “Hdzd d&zO MJj e d3d dzls©O 40
(Hdzv G OtOdzZlsd ot g Gedetzs € s dzzg 2@ ddzd 2 € d dz
ey Ndd3d §4tdHOYUd HOdzde" .

Gigabit Ethernet

. 1000BASET, IEEE 802.3ab 8 dlsOdzH Oftcls Et hernet
RiMfsdzr Lkzjlshw adlsOw §OttO® COIsjettedd 5e
FyOmlsekzels oMy 4  OBOdMESWGMisd IsA fj cff 8 Otse
o 1000BASETX 0 d#IlsOdzH Otels Et her net 1 J518Bdl/ M
odlkzs Okl COLjestedd 6. 1t0OCIsdy MSd dzj
. 1000BaseX 6 tsBh d2 " Isjted3ddz Hdzvw BtsL dzZOyj dzd
Et hernet, dmyf sdz L 2z h jjH Oayd C @ Qi & ] ffjts s
CoOBJjdz 9Cdzt yO, ISX,d000BASEr X 1§00 BABBASE

o 1000BASESX,IEEE802.3Dd 1 | BdIs/ f Et hernet Isjrd
Bzsc sBoHSo B otdsCdts HOd dshmls! {totsn Y H
dB3d Stcts9 ..

o 1000BASELX, IEEE 80230 1 1 Bdls/ i Et hernet Isjnrnd
BRzsccBsHBSts] otsdzsSdts HOM dtsfls! JiotsShSY H
B3 stetso . [fIsddBdL dteseo OdzO H dzw HOdz' dgd n f
SH@ERBSHSo BEE oadksCdzO (Hts 10 Cddztsd3] stetso)
. 1000BASECX 0 U j ntdess d W ] dcOBdlIs Et her net
tcOfmMmistsw dzd 2 (HS 25 dB3j Istetse ) dmf sdz' L z§
(CCtcOdzd tocts 9 OdzdzOW odlsoOw f Otc® (STP)[)d3. I
1 Od3d dzy dz MIsOdzH O lstsdz MPDOBMASE] dhif sdz L 2] s
. 1000BASELH (Long Haul)d 11 BdIs/ f Et hernet Isj n dzts
SHd@RsHS r 2 sflsduyd MS d?2 ¢OBj dzv , HOdz! dat
fsolststedlsjdzv Hts 100 CddzsdijIstetso .
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10 Gigabit Ethernet

1 ser 2 MisOdaigabtt Kt hleOr n et o9 Cdzt yO, s ) mJ B
WdLrdud ME 2 LA ] MA MWAdEY | dzOfmistswh jj ots 'd3W
fcsftcOoCts?2 | EEE 802. 3ae d HBdyjdz oat82Isd
802.3

. 10GBASECX4 0 U J mn dzsdzse W 10 ] JeOBdlIs Et h
tcOMmMmlstswdzd?2 (HB 15 &jltese) |, qfnUlSdZJLIZJISﬁ
InfiniBand.

o 10GBASESR 0 U j n gtsdztsc d W 10 L e OBdIs Et h
cOMMmstswd?2 (Hts 26 ddzd 82 djlstesa, o L Obo
BesctsBcHsos] kbt ttdsl ditOMhtsk @y j HiESHB |
M dMfcd L soOdegdj B3 o s 5 B GgHGBE B Sc s

e 10GBASELX4 8 dfitd LEkjls ~kf dslsdzsj dzdj
fSHHjtYCd tOmMMmMisswdzd?2 I8 240 HB 300 d3jls
s OC Y j fsSHHjteydoa O ls teo@ i) Islasevtiad W f taids dLiPY
SHd@SBsHSs st siflstse sdzts§ dzO.

e 10GBASELR d 10-BFBBASEld MlsOdzH OtclsT f tS5H
cOMmMmsswddw Hts 10 ¢ 40 Sddtsdjlstetse Mtsilse j

. 10GBASESW, 10GBASELW d 10GWASK Isd fMilsOdzH Ot
dmyfsd Lk¥ls WdLdquimscd?2 ddnstishisd s ods
H Odzdz’ n fn  d dals j182W [ STiMeds GCONET/ SDH. { dzd
fls OdzH Otcls © &3SRL NGBASEER o 1 0-BBA§BElse jIsflse j
COC dmfsd LEzélk Isj i MOB j Isdfr COBj dzj 2

e 10GBASET 6 rRMfytsdz' Lizjls dzj! StcOfz®iEo O dzdsizizy
B' Is! Clstso € OockMmlsz 2006.

4 Is Odzn OGigabitEtOh er net jhy fdzdh St dBsdasH,
Ybstse " fsdwis:, COCdJ dqL eor" M jifjtej udmdzj dzde
tcj Odz' dzgts o tsfilstcj Btso Odzr dzO to' dzl j .

AdL duifSdy filsOdzn CBthbrnet s j 1 dzs dzts € d

ANdLdud mEdd Myd yd¥ € Oydd bdrndtsdzscdd E
0C % 5O Mdzj ¥ hdj Ghdsedy j MejH' §jtj HOYC
e 10Base5d COCMJOd dzr 2 SOBjdr HAOK) setsds
clhisdzijfls’ B¢ CcOCMJOdsd. R&EjjIs o ddkay]
Had dz@B) EE®00 5j stese (BjL §Solststedlsj dj?) :

J 10Base2d S OS¢ MdOdz' dzr 2 §¢ OB J dz Hd Od3j Istets d3
ClstsdzC ddzée Cts0OC Mmd Odzts d3. RAZJ JIs otdzdztsets] Mt
Hdzd dz@sj g ®8 5 3] stcseo (B JjL Y wolststedlsy dzj 2) ;
. 10BaseT 0 C OB Jj d@ tdgdztso j dzj + CtcOdzd tetso O dac
(Unshielded Twisted Pair, UTP) . [BtGOL 2,
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Ctsdzyj dzls tc Oridsttav@lzd jt @i ¥ HE CBdzyj dzlstc OB g dz  «
Bsdzj j 100 3.
. 10BaseF 0 o tsdzts C-tstfiddetfy j MG d 2 COBj dzv . v s s

ks sdsc Ot Odi 0 Basdsj j smw  dzj MSsd €
MPduydi dd& EPdRL (tOMMissY ddj -FHLs (UODMPM Isdg) dz
2000 ®R)-FBlOBaBEstts 2000 &) .

vydfdzs 10 ) € OL Odzdz" w or hj dzOL 9 Odzd W =
fitejHOYUG HBGLE fPsDazHOisdlsh i, 00 Mskse s jBta s H
dZzO tHds?2 BOLBot?2 YOMmlstslsj 10 1y (8o
dzj NS sdz €t dzj Mk h d = YOomlstsls, Clste’ j
oS s sdshd &) . ) shdjHdd?2 MHddbdosd o

Hctso dg" BB BL dZOYy0Ojls Isdf € OB j dzw .
glsOdzH Otgls -51 O Base

#lsOdzH Otcls -51 O9 Btlfgdetso desdz Mtsislse jIsMmlsolzj Is

Et hermgt XWedtox d dBsyjls Mydlksol! mw ¢ dzoMmmd
) CoOyJ Mo j Mtcj HT fjtcjHOYd HOdzdzr &5 € 5¢(
Msfteslsdo dzj dzd j &3 50 [ d3, HdOd3J stesdz ydJd dzlstc ©
9 dzj " dzd d3 Hd Od3] Iste B3 s ¢ tsdzts 10 d3d3 ( ¢lst
n Ot OCIsjtedMmMisdS Odzd” 5B dZ8HRG¥lls C OB j dzd BOESC
sOBjdzz dMisdz vkjlshy COC dBsdtsC OdzOdz H dzw
BOC M BOdz! dgky HAEzddkk 500 & (BJL foltsted
Mtsc &zOG Isj ez dzOIstster Msf teslsd o dzj dzd j O3

tcOMf tsMistcOdzgv s ' dj MW s COBJ dz¢ Mdc dzOdz C
sSlsteOy § dzdz’ n.d ¢ dzOdzts o . lticd Glmiz)smise OB IS
otsLdzdC O ls Mlsswydy o tsdzdz |, sO¢ yYlsts sHdzd
Hiclz @ gOMistsdz: S s, MdzOB'T j, yYlsts drn fHtodj dd MlsO
dlsOdzydw HBdzy 2O ff sHEC dz yOls! Mw € C OB  dzt
stcOdzido JtcO (transmearler tse@dzlfeytc =z fils @d
Mtcj HMlse jdzgdes dz0O C OB jdzi d fdlOjImw &l My
Bsydils fsHMBSijHddzwIs! Mw ¢ COBjdz6 COC d3ilIsts
dzj f sfipleg idedz” 2 WL duyujmMSe&d2 CtsdlsOCIls, O¢C d
steQdefj 6 MtsjHddzw jlsMw M MmMjlsjeor d3d OHOfIsj to
(Attachbment Unit I nterface) HA&dJds?2 HB 50 d
Hsdzy J dz@ d d3d Is tcOL jdg AUI) . 1 ©dzd yd J gl
IstcOdznd o j teEals 2d yOfifsO@dz' Mj s g the s OHzP ] Hztc @ tc
l GHdses IdJfO COBjdv dO Httkze?2. [ dzw

Istc Odzind o § te, O tsfiscOxlz! @aOO Y lsyiCd@s  ts fiffs Asjdloffsy  dz
s5dz0 tslstcOB O 90l ftoslssSCtsdz teseo dzv MAC.

dzso ' 2 dletg @edz ( dzOf tod d3J tc, IstcOdzimd o J t6 H dzw

MisOdzH Otels dz' 2 qdzisj te¥ j 2 My bz . lsyj vy j A figle ) &y
dmMfsdzr L zjIlsm¥s. tcOL i jd3 DB

 sfEmMEOjIsmw T B8HCd yidedy ¢ HdtsBz Mj 6«
fedyd &3 wOmMmisswdzdy B4 3 HIEZJ e ¢ daf Y JHdsdd dgef

21



Bide "y 2,5 B 10 COBjdzi dqhBjjbmw tOL &,
SBL &ZOYOjls ltzfe st Oezfdzs jlptseo. I tod §tHME,
o Moslejlshisodd f) ©OL&jSs2 oddwddj Mmissy
e sH s 3% . i3 ded dBkz

seOdng ol jstss yOMmls! Mjlkjosets OHOfljtLO, &
wikdzC ydd:

e ftocdjd3 d fijtejHOYO HOdzdzr = fp COBJ dzv 2O
e SftcjHjdzjded] SCStdzdzdL d2 dzO € OB j dzj ;

e L dzjSltedujiMSOW ©OLOWLEO &iyHE S OBj dzj o3
e LOMNdIO C OB j dzv toBSE stz C@sHoG] IS jlstelfs.?2 tc O

) sfydzj Hdzs 8 WhkdSyde dJdscHO . dzOL' 905 1ls ¢ G
W dzw j Ismw BzCoOdz dz@r s f JtoJ osHES Mstslse j Is
(jabber control). 1 tod o'tsL dzd € dztsej dzd

otsL dzd € dzlz Is ¢ mMdszoydw, Ctizg i ©®] tedz0 dzt OmJ dz
f sfmdzj Hs9 Ols j dz! detsfils! MdzzyO2 d@r Filsth)d s BZ0 @rs 0 fny
Hdzv efmjn MsOdyd?2, ks otk Mjlsd BEZHJ
OHOf sjtesd3. vYvYIlssB" 1 Istsets dzgj Mazzyddzsh: , o
(BlsstOV Isf tot® JJdBeWJtIJtBJHOud ¢ OH teifis.) datsfy dzcp tedB(
fijtejHOYd HdO0CjikO fHJtojorh@jlsmw () daj Ctslstst
slsisjHddzV jIs 9" AtH f jtejHOIYdS O s ¢ OB j dzv
(adgjMisj M ftoj ORBEZAEIS?2) KO dEcds tcis2? 1oFHEIGTHOE
tOody &8 4000 oS (4 &) .

1JtwjHOBYydS dof fedj Bded ¢ ftodmsjHddwe smv

M J ydoOdz des?2 Mmad B, dOJted dzj 6 IstcOdzMW tstc B3O
ISHdzlsathjdz)sztrzlqu’u’ﬁtsg{md?, MdcdzOdzse M € OB j dzv.
[ JIsj CSltstd 2Ctsdzdgg H j dzv jIs dOdzd ydj SCtsdzdzdL dd
fsorhjdzdzs sz ERtesodzs  sistsw dzdets? MmMtsfls Oo dzw
Migls Qo dzw s h OW fftejo" hOjls itcjHjdzj dedz" 2 f Stot
tcOB SISO Is Btsdzj j SH GG s fjtojH@BSYd A(QP.C)
sBJ Mfdyudes Ol m€ @z 8Odzd v L C 2 IStcOdzmMdo j 6O I
OHOfIsjt.® d Isjdd MOB &3 L OFdh Osls OHOY Is] k&

fjteiyfOHBe dzOf tewhydjideddz® Co@sa jdefjS Of e jet § 5
glsOdzH Otcls -6 1 OsBfaesied j dzv j Is! o dsfp iyssdp/datstids O dzd W
M j ydodzr desc = tthdslcts@dnspd® (repeator) .
sBi jHddg] dedw © BHdE Mjlk! dgj MEsdr Sdrn My
sBh jJ2 Hdzddr Mjlsd. 1 seoltstedlsj d@  ted dzd &30 j
d f B eBcsipds fsolststew jls dr © Htkzctsd
Bsh desfls: i zdz' Mse, O IsOCYJ] MddemtetsdedL d
dL Heoebkrs (ddzd dzj MEBdzr €dnr) IstcOdzimd o j s,
COBjdzv, O IsOCY ] BdsCO { tso]lsddsimitvds. ity diyo |
mMddzm etsdzd L Oyd d f J tc]anlomtOd sz & BLJ@sH j W sd @ O
dzj MSsdz? Cdr fjtor" i Bdls ftoj OBsBzdzr ¢ OHtO,
fiteiHOYd COHtO M MmJjcd3d zldn@ s dzO¢ M| 2 dgj dzls!
B ECOHBBO T 2 ddzlsjteoa Oz | PG.
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4lsOdzH Otels ©OLEBj"NOjlk dMisd LsoOddi o M
Nstlesply dedets, daj BESdZjj 5 MmMjckj disses OB
MjedjdsO SOBjd" o 500 & Lt HOjl® BGDHJ
stsdz G5 3 Mjcedj dEsO dL &d,Bekt lsj fpls s 1 s QEOE s

ftsHC dzs YyOs IsMw Ctsdzj ydz' § bLdz . [ jyHE dzOCtsk
dzj ZOGtolzy j dedz’ § Mj ¢ B dalsT 50¢ vyt &OS
ftojHMsOodw jls MBs?2 HoO dOClkyY jddzr & CteO
dzj dzOCG tolzy j dzdatzlsgcsd M j &fekii ) SHdzd &3y  dzls e Odz
fNd cd3d delstsds. 10 tedMmlzdeSy B" dz ftcdojHjdz §tcd
Nj ¢ ) delstse, 5B j Hddzj dedz’ & dachjlz a3t | fdsjodsldsts ds
ROCGtlzy j deder Bq, OF #izs 2B Elzls 5 vede 25,

ltcQoddzs fftofeglstepde ¥ dzff 2 o M j5ls ddztEh dhle r dz@ Lt ¢
cftcOoddRt=e : 5 5 Md ¢ d3d dzls ts 4 ftsolsstcedIsj dzw
[ ¢ tc Odeftyjj day d fndzts l]’lsalslstsc{ls dZJ? SBJ Widzw § Ismw
tc OMm{ tc tsdpdsvtc O dgd ¢ dzO dzO, Qtsls rJ tsded d b gzt @ Is
o jddydeOjls otcj di3w H dztsGts tcOMY tetsMistc Odz,
tcOMY 5L dzO o Oudzf] (ﬁjtSdzdchsdzxdzts ftejorhols! 9 to
B3 dzd BOdz! dets?2 Hdzf @ 9o BB pOBk & 576 Bl
SO)YH'"2?2 f(solbttodlsj d f sHC dzs Y@ WdsfigOddnd i j
f sidizs ¢ dzOGtelzy J dede” d3 Mj e d3j delsOd3 d3tsy dzts
[ OC M dB3Odz! detsj ydmdzts € tsdzj5yds GRS dialg dissotc oL tfiplg k
99x3 = 297 kL dzse .

Hisfistsd dzfls o O d3 -9 Ist®lszizOftpIsIOM W .0 Ba s e

nstetsh Ow L O dh j dzdzsfidd = © Br H gz? Misls d 2 ¢z
MtcOo dzdIsj dz' des Btsdz' h s twOmMMmisswdzedj d3j qH
otsL sy desis! fesMmissets f jtoj 3" jdedWw tcOB
BJd&v AUl . 1 JHBMbO&IOKBHY 10Base

9" MsC OW Mtsd iismis: € OB J dzv ;

Mzsydatsmils! je&m Of etisdrzO HsQRd 3diis € sMmisd ;

f Silstasifiplsdz & Mt J ydodz: desds d dzmilstczdzj dalsj HC
e tsfils Odzts o tcOB SIS o fmj 2 mdlsd i tcd f tso tc
ftsd H ddzj dad d

o dzj SBR tSHJ di3sMls L Ote Odzd | 1]’ JHEMBsSIste] Is
oL By dgr &3 BBy MIsOB EMlsOdzese € siRf slsjtetso .

&
&

¢

OOO@OO.'U)

dlsOdzHOtcls-2 10 Base

HIsOdzH Oteds2 1PMBfatsdz! Lzjls © COyJmlsey ¢ jtej H
¢ OB J dz M HJOM) stesdz yYJ destcOdz! dztsc s d3j H dafs
HJOM] stesds 5§ tsdzts

5 d&d3 (clstsdzCd2e Ethernet). s OB j dz d d3d
vsO0Cddidd R~ OOCIsjtedMmisd ¢ Odzd -58 AJARGHEIANUsRGE® B | dzc
C/U.

23



[ OCHd B3Odzr d&zOY HdzddzO Mjcdsj dzgs® BjL okt
Hioidg dz2 dadgj 5! 2@ Ctdzy®n Mtsed&Omkzs hdj Is
Cs0C Mg Ode jdzz'2 HKJjO j o dzj -L B ts dyfij lsrtise 32 Isdff dzts 6 B ©
@OL "™ 9 08 Is ] lewtdsd( hdemhpaamje rHjh jor2). 16
COBjdv fdoitsHdlsMY tOMfodtnddSodeRlsy M s ECC) G
TEHN 2 ool ONdh jddesils: s, akuh |2 &Bjn
bLSCs?2 fodsms? fosflmns oddw .

slsOdzydd fGHS d YO lsfpw ¢ M6 Osj &his s dftsssdsts
Ctsdzelajsc O, Stlstster 2 fojHMmsOodvjls Msss2 |
Msd Hddvdlsmw M Mmilsjor d3d M OH dskjdgits dz¢ ts day QHdgdC
COBjdv. pBYMEdwEyj Msots MsOdyd2, §HS d
0 30. [ ddzd dgihyily Iclisvjdzdtg o34 3 @ Ed3.Mis©O @) ff tzd3d ¢ Is't
CsOSMJOEO ddijjls ©OL &BjISCE HdW § sHSd yj dac

T @

IsOdzH Ot 2 1IDECaysje f tej HEzMdBBOIsted 9 ©J Is/ d i tsdz!
By dzej dzdj Ctslstster 7 ISOCY | <HBd dzgd-3 etsts s o jildshf
mazhgydnjs!' BRHJjI dJdjls! ~BOS-BE KO dalf*y o didid
L Iss Owpj@dgd weodzwjlsmw BSdjj Mmdd’ dzF d3, ud-
d&z3j Istctso .

[ dzw f csmistetsj dad W Ctstetc j € Is dats 2 fmdilsd Et he
ScteOded yd dzd 2, f ted yd B3MmdzjtsisHsded df of LIs jda =) Js &
M sdf dz0f ted d&3J te, BOSC Md 3O dz0 dzO W Hdzd d&z0 d dzd
Csikf ' v Isjtetse o Milsd Hsdzy dz EHso dzj Iso stV Is
Ehdzsce dwWd3 ststetey € IsdzOvW M Is! Et hernet H 5 dzy
dets dzts 1 tc QEs dCH s oddizjdls © StedIs! Istsdzr €5 dzOd B t5dz
Et hernet dzj HBd dets BT Is! Btsdzp j sE GD4zd in d
ydmdzs d&zOGctelzy j dzdz" = MJ e d3) dzlstse  Istej d3w , s ts
Base2 dzj HEsdzydets fftejor h Ols! 2t06xt80 dzef Y § dzd J j d
Cdzj ydz' = kL dz  odzdifjdssdH QL Odgja sHes Misd ¢ O Is myw
#lsOdzH Otcls2 18y Bdes e dzdL ¢ S . Mip GBdzb@®@OIsian d b G B
sB) JHdzj dz" M) Mijlsjor B3d OHOYIlJ ORI L O My
MmMdOdz: dzg 2 € OB J dz ditsydzjld sEHYtelg 'H Mifstey alzdats] ¢ o
f dzOIlsr. Mijlsjotsects OHOfIjtO, EkMlsOdzsoe dzj dzdzts?
Mz yoy coadmdlse d&O Mjlsjotsdgz OHOfIs] te] , yls
Colif s lsj tetso .

tdOdzdL Oydw 1 Issets MIsOdzH Otels Q jdzQf toftstdn@sCEaikRiS |
dzd © Hdzw GC OB j dz dets?2 MMmJ Isd, sOo¢ C0O0¢ Hddv
stsdz €58 Mjlsj oL jsda Ofslsjetc™ d wBj tcdzd dzOIstster 5 ¢
COBgegdA MBiHddzj dzgd?2 &OdBBdZ] | Mdd dzs §sSH o
Btsdzj § cpdsidlfeaigfkr ds, yj B clssdhisr2e Cs50¢MdO
Bsdz "5 Ctdzdud Misets dJ » Odzed u§ tdedij-C ldEstg HH O
B3 =~ OdBJhE] fmtsj H d dzj ded W Ho O dL Ctlstster n dd3
Hdzw o Mmj2 MmMild), fsdz L soOlsj dzd @zl d lsiits
YdJd izsmls dzts ) lszO . BtpdE ddzAs s s, { MisjIsdc O d 1 to
sMisQodzv s Is Mja®ls! s@kz y< 0¢ s ¢ O¥wded) S fisls@
SSABSHWYWIS H9 O HBsoBdz des L OB sdzr = Jtetso BH O,
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B¢ 6 QOf@fF," sdefEs’ 2 &0 fazy®2 HOYj dajs
COBGBYj et &) fMisO.

[Bhdd daj HEMsOLS sd SMisPdza-PBlbar J BBU S esls f
s jsgf® dzs?2  Jd sekOydd © Mehsswddd & des
B dZOtk o QL E X (Milk' (4 cfjHED]C EO G
SlstejLCO COBj & dzgj 5B X s § BB Jtzl ded D dzks gz B j # &

dlsOdzH Otgcls-T1 OBas e

dlsOdzH Otgls fJteddzwls © 1991 EBHIE, COC HBY
MsOdgHs®tc Et hernet, d dd&3jjls sBtSLdOYjddj 8
gjlsd 0OBgfgteEtsd Lzovlp MHtcfoy M dzgjt CtcOdzd
f Oter’ (Unshiel ded Twi st ed Pai r , UTP) .
dzj L CtcOdzgdtetso Odzdets?2 o dlts2« f Oter COlsjetsted d
ftesf 2MC Odzed v WAQiBzj dzf j tc jeSjtazdnlsdzr = @ dzOo tsH 5C
Eed] (Qoe®BLIORr] Miseo ©) Isj dzj Wisdadzr | C BB C
fsdz L so Odzd H dzw W tf dzerC <z Qf dzPw OB azj o dzlz Is &
B j dz/ dets i d Is IsO¢ %] dzOL o Odzd | Voi ce Gr
JHAOL dZOyjdz Hdzw f jtcjJ HOYd cEBdztMmO.
HjvY ftedmMfsmMcedis2 othslsC OBl zdzv wsdzv ff sfis
| Isj 2 ¢ OL OdzO M4 syd dz f dzsHtslso Stedats 2, I
dzO M j dzr dzlz ¥ dats 2 COBJ dz dats 2 mMdMmlsj k2 .
HE dz¢ yJj dedv Mmilsjorn OHOfIs] tetse ftotsyj Gt
o M

O FI =T
QWS‘“—?UE{GS‘E{

Ists2 I9CGXtajd3 L tsdtic © YlstsB * dL d&zj dzj
fosctcOR@dsd eI jujddd Mmjls]
Bd ded B3O dz! dg" i3d 5 MOodej ded® f M
fsilsslse fJjted~BH d2O odlskzys Otk ItjBlzjls
OHOfIsjte® ddzd tlsO® BOhttkzlsdL OO, 0]
COBROzr dztse s tetso dgv tsMisOdzdm! g B Y4, ylst
s Bdej Wdz' J kL dzr MtsjHddzy s sy CPor sy Hirg ey
Z fitdts 2 M isdo hdgts e s stclstsor d3 ff sasB s e d IHjodzjnds ofy Istf
JHEZO o9dkOY §OttO® ItijBlkzjlsmMw Hdzw §Jted HOYC
(o atsH Uam Miljoect HONOTIG jiotg @ )OO,y JO H O @ W
¢ mMisOdzyd d (o ntsH R X mMilsjotsets OHOY Is] tof
Istej ~nf Stelsso Salas . § Stststcfis iz §toeddzddzOjls mMded
CBdz ydz' = kL dzseo d Mddemtetsdzdets § JteJ HOJIs dn
stsets, M Cwolststesets foMmiskzf ddzd Mde dzOdz .

[ zse s stelstso ™ § fsolststed Isj dzd ) H O dzdzts d3
ts dzy JlsdaldadOm@i3 o (Odze dzsw L r gudzh gy b Isg tizdgd dzt o n c e |
dzy j dzlstc Ols =iy | tsfny izjdlflsppd d § so lststedIsj dzv  fMd ¢
ra § Ote, fsHGCdzs Yyjdgdzr = € jets f tstels O,
J HOYd OH @ukzdzdAd MEYOdzOdits dzsdzsc d yg m& OW t
ststedIsj dz¢ | lis B de@tadzrizffd af ® o MmJd ¢ B4 dals § o |
JHOUd MdedOdzse {5 -oddismcOsRidn YdrEyf Mo jsaf
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BzHjls oaMjcEHO dzgjBtdz hts2. Clsts ftojHY Sdztsy j dz
Md2 Hjdz , ©GHMPC ST tzd detsff jsdzpvd,dzdtc OB BIs O h ( j
otcj di3gjded M dBzdz Isddzj Hd2dets?2 dJdaW stedzOydJ 2,

Ethernet 1 ted {Issd3 StsdzdzdL dd otL ddS Ot ls 6tstcOL
Mdo dzsMmisd SCtdzdzdL d2 1 sdzj L dzOEthdfnietis if IZH€ dzPOH €
sO¢ C0O¢ Mmil! fYwoyld fthmisswWddess L Od"IsO {5
[ dzw bkd3d dz' M jdedw ddalsj demdo detsisd o 5L dzd ¢ dztso |
stcOW ¢, MCtwOlsds, dOftwddd tc, Swdzdyd Mise ts
dzd W, dzd B ) Stftdets fiffsf Is ' f tots s 5 € t5 dzO [Fastizbefnet d d3j to,
sdzj HEZjIs tlsBiBiIsdls! ,CSMACB o tRE BB §  dzfs M ls e O dzls
ydd, ylt-dzgdz® sy Pls §fsdzzydls! Htshiskzfy € M
LOGtkL € MmMjlsd o) tesWlisdztsfids! @S t€dsts Wit y'dlg dt
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ClststeOW  MH j dz@EtiEdnetly @ ez dztizg H stese 52 . @@Lz G d J
BOtS j todzr 2 HToKetRNngG d FRDIIs j & DentmadPriorityf j Isj ¥G-100
AnyLAN O Mo sBtsHdz BIs {1 Istséetts dzgj HsMIsOIsE O.

Jtoj B HoG2dsets GBSO d wOMY L dzOs Odzed J

YilSs] ©OmMf L dzO0oOdzdy SCtdzdzdL d?2 omj ddd Ml
ipso d j ds C SsHAsR tc ORthiriset ) GzefzdB@E @vj tc j H O h OW
dzjcOMYf sL dzOjIs SdzdZdL dt d tjhdls, ylsts ¢ OHTts
HOdzdz" = B IZH j-ISO 2P iz glz] dzRt. M e dzOdzse ftod ¢
dmcoLdlsmvy, d td zzoFls j8Ils is@lisaf Qo { trgshizsst
f OHjdedY Ctdelstotsdz dets?2 MmEdzdzr ). w4l Btej - 9Mmj
oltstcdets ff J toged OO CEOBEWRsdzsd3 o jtondzj cts5 EZtctso
dgddzd ftedC dzOHdz &3, tOBEISOE &3 f &M Offizgste faj @z
M jddw ool ttsdzOd ojtcrndzdn koo dz 2 {1
Isjdzt dzr 2 dazlsjtcoOdz otegd3j dzd ( dqdesGHO HOYJ
B SCtetsmj CzdzH dzr &3 d dzls tc 9 OdzO dzd , Ethdimstls tskets d3s[ s dist
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[ dzv dzOH jy dese s tcOMY L dz0o OdzdwW CtdzdzdL-d2 H
dztsh j dzd J :

Tmi nOPDV 1)
JHY DBmdmj 3w st ® OmRd dzq BO dz'a ABDR0 aitdzfayyr , L
ColstafgjdzOdz S sdzdzdL dd EmMf joOjls tOmMf tesMmiste Od
s §0&GEHhjd Mdzzyoj MdecdzOdz HEtsd j dz f tot
EHOdz] dzdzr d3fls HisEBEGC O MisOdzydw o3d md Isd (9
dzjfiffc O j dzdz" 2 MEEBdOkdzsd® fdOsd ttOMmf tosmlstc O daW
Ctodzdzd L d 4 2 M clgizO ddrQ L "oldds) Misléy dp teijo s Patkibeldy tsB
Valug PDV).
lted or ftsdzdej dedd { stsegts kfpdzsodw f jtoj HOs M C

Ydls! Ctdzdzdy do' L £GRsfejztcj HOdzdz 2 jj SCOHEe,
fijtcjHOY 1 stsets COHE©CO.

JudodHdets, vyt o" fsdzdzjdzedj {Istsets Ekmdztse dw
B3d dzad B3O dz' detsets COHteO d fsflkzmMCds?2 Mf sfse da
COBJ dz' dzts? Tyfd P SfifiRids e OMY esMiste Odzj ded ™ M
sdftse COBjdY 1 IO MEBtetsmis! dgg MEdz! ¢85 sSlsdz

I fj §OwOdj IstcEtherfetftdsieSeeaifly sOCdd ©BOL
GO dz' dzts? ©OBBlsj] kLdss Mmjlkd SsdedLdd ¢
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MowLhg@Ps kj HE Meec?2 oddd BOd dzgz® Hdzd dzz
B N MBEOdYydw &3d o MmMjcdjdedsy Mmilsd.
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l solsstedlsjdzd ko jdzdydo Osls d&Bsh desfls! 14ty
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My ¢ d3jodzlshigjolsd fwis+ &, yYlsts o Mottt syjteJ H! S¢
B lstcPBf 4 o© IOCt2 dBhtsetsMmjecd3j dZlsdes?2 Mmilsd L
fted ) daj 'difzts dzdz j Isfyw B tsdz'dhd3] dif tsLerifyQ folssiats § ( figlte
Hef EMsd@&sEdsOdzdy tOMmMmisswdzedj © 2500 d3 fp ¢
oL By dzr d3 5 otcj o3 ded twOMY tesMistcOdzj dzdWw Mmd
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BdzscdgMElsdE jAsv n MO fYolststedIlsj dzd o desmwis
His sdzdzd Is j dz' dalz s dzjLifEHgde Stz Hj MwisCtse Bdlstsar A
dzj Btsdz! h 52 L @P@A) lsOCdpj Mmjzy Ctsdizf j dzehOydd t
cCoBjdzv d fYtsolsstedlsj dzj 2 .

l tjLEzd lokjjr EZUsidss© d dzj Stslsster n Htckzedn
ftsHSBtcOds Mlsdtsh jdedy d3Jd Y HEZ d3d dzd d3O0dz dats 2
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o0dzd] StdzdzdL d2. Clbtt tOMhGdvdedd HzPQ d3jlOH tsd
g kojdzdyjddid MEstetsMmisd fjtcjHOYd S OHtEtSS
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BOC Md BOdz! detsy twWOMMIssWdedj RBIMHE MisOdaydw d3d
zedgd uJ dedsrtetsifpls d J toj H Gastithernéts dijds Chylisififlacdsej dzv | Is
3,0 o MisGigabit@tedsnptsdzts B'" dzs B' BEteOded yj dzets 2
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11t Ofyj sdzOw yOfb' Cktfseos? OBIST

zddzdz' B finls Mz yO2drr &3 Hisflskf sd3 ) § tetsfndzt
sB dz2Otclzy j dzad § 3 S tsdeW dzd S Ists 9

1 OHOHd B Mz HEzs " dj dMrtHdz § HOdzdzr §j MJ k
Afteslswy j dzdes s+ -figlzO€ dn d I300lz! 24Q 0 ted®@ MM iIs 5w dz

fls Odzydw %d

AMS sesmis! &sHedvydd 1| = 10 [Bdls/ ],

Aydfmds MsOdyd2 [ = 90

AMS s MicOM etsMisteOdzj ded v M d ¢ dAPEOR/A s, $ OB

ABOCMdBOdz! detsj yYydmdzs toj Istc@Odefdzw Iststotseo  d3

ABOCMd B3Odzr dzOW L OHjt)Y C O BHAdSE B to] Istc O dzf

Alsd{ ftoslstsC s5dzO, dL Colststefsc ts zfMmls Oc
d W@y d sdzgdzts 2 yOflsd S OH®LO ~Ld = 1560 B

Aftcj Hdw W Hdzd 2O Mz j B dets?2  YyOMmlsd f tetslstsg

AL OC sdz tcOMmf tcj HJ dzj.ded W H dzd dz fMdzlz Y J B dat
HJlsd ted3d dzd tofigs @ dzdz" 2 )

ALOQlSdz tcOMY toj Hj dzj dad W H dzd dz d dz¥ tstc 30 v
1 C MY sdzj d2yddo dz' di ,

AfntGJHdzJJ L dzOyd dedy ddzlsd dzmd o detsmisd MmMssef
ofmjnr MEOIAOQQ 1/ M.

I ©OmMmB3Olstede Oj B3 feddj ey Myls' ¢ tedded
Ylsts ddalsj deifd o detsfls!  MtstsBh jdad?2, §smiskzyf O h
Hiclz & PJc OC Is j tefdHinjlsddlsddy dz" .

10 tshdtse Odzdd EZ¢ OL Odgdzr = d M~ SH ~ H Odac

LOHitYCd '8 Milkd d SftejHjddd JV U BUIangd
v feddkOdzdy dL ZOC0] Bsets KOk d O |
230-251.

) o W o O te HADISAS © dzjfds WS G j dzv By HE
FPHOd dedzr &3 MilsOdzyd W o3q :
e = S/ V1®)=DBA1Ic3= 8,7 &<

2. [OCHdBOd desj otej W LOHjteyCd fde dzOc

tels HAp/B)FE3-15/(10010°) = 4,5 &<
3. 1l wks] ot k" wOWPtctigls g tey dd v P & d
t=telstte+ = 8,7 + 4,5 = 13,2 &M

4. 1 dzdlsj dzt desfyls! ddeW¥ stedzsOydtsdedzs?2 yYOfilsd
d = Ld/ B 16 15 6105 6 18S f
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5. rddlsjd! dzsfls! fmdzkzyjsds?2 yOmisd ¢ OHC
i = Lc/ B 16 320372 1@< fiy

6. HlkzdBdiz0ttdzOVY HWPISJ dz' desmls! § O
mte o =th+ = 156+32 = 188 ¢ M

7. swiwWvWdydjdads o 0tedOydd otej B3j ded ¢ Jtej +
vin te ofiftef o] o + off)/t*fiftc cf#tc = 156/ 188 = 0, 83

8. wuwtjHdAdww ddisj dzhdo dzsfls! . sflskzy dzj dzd
MteAM/=f = 5005 9 = 5

9. uwbkdBdBBOtdzr 2 SiWWdydjdels LOewkzLSd o
R=A*ttc = "'588Acc =0,094

10. stsi WWdydd dzls HOdz dgsH j 2Mlse dv, fn
tcj StcOdzMmdzv Is st OR
a=tMmte = 13,2/ 188 = 0,07
11. [ldsfdlsjd dzsj otj " LOHjYSd HIEME
_tn ) 1+ a(1+ 2e) a
Wn= T te RA+V mgz_l— R(L+a(l+ 2e)):+1+ 2
Whn = 0,094(1+ 0,83?) 1+007-644 1:.297 _ g0

-+
2]-0,094(1+0,07-6,44) 2

12. Jtjk" HshisOeCd Msseh j dad W
tn=Wtijte = '119,219=228, 5 &S fi

13. 1V esfkMedzOY Mfsmsedshls: Mmjlsd
C= ! = L =0,68
1+6,442 1+6,44-0,07

14. " 1tgjHjd ds Hsfbkfisddks] Ldoujdd] Mk
Cbtstts? L OCtkL SEO th@od@s B dfddsidl i§CQHz0 2O

SFax = = 068  _ 36567t

Up 186.10°Mm

15. [ dded BOdz! detsj otcj d3W L OH jtey Cd HBMISOso S

tnh min= (1+%). Wp- (1+O’TO7) .186=192c3¢
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tOmMyy s fCOLT 80O ls, Yylsts ftd dBOdz - L C
tcOMMydlsOdzdztsj] ¢t . 12, dzj L &zOydls j dz'OdetS d 1 tc,
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zddzdz" § [ la M BOEjtode B3 HsMskzy sd3

t OmMMmdisslsted 3 ftoddsjte OmMyYjsO ot d3j dzd HIs
Ml BOWGSjdz d3 HBMIsEZY 5d3. g j s dgddzd JIs Istsf
nOtcOCIsjtedL zj sfMw OdOdtse dydzr di3d- d M- tsH dzr &3]
[ BdIs/=P,31 ¥ ¢ i3/ M,

nn= 3, Lp = 45 Bg6G, 1 [ M= 90,

dtoj Hdgg 8 Hdzddzlz dJdaW sted3Oygdtsdades? yoOMmisd ¢
1560 BdIs. ) mMeslse jIsMisadd M JislstsC tdztsds
Mz j B des?2 yYyOMmlsd S OHtO L MsmisOo dzv j Is 1

] slsdkzeigd dEt her net |, 9 OMMBOIstcd o O d3ts?2
BJ MC sdaW dzd € Is dzts 2 fjtjJHOYd HBBOO dzv jIlsMmw d3
1 ts dzdzts § ote] BB twWOMY esMmistcOdzj dzdv Mmd ¢ dzO dzO
Mydlsol:, C0O0¢C d o ffwojurtrHkB, | & BREHHdzjtcj, tcc

Il zHdIsOIls: , ybts o MmMjlsd tmikh j Mise dzv j Isfy
fted Ctbtstesds MisOdydw §jteJHOYIs oMmj ddgj ¥ h
Il Issets dOf tcQo dzv jIs dBOtC jtodzr 2 COHt Mmdzj HIzE R

1. [ddlsjd dsnls' » Jd¥ std0ydtddasth ydmls
fteddsj tod

U _ LR 1560

B 10-10°

=156d3¢

2. rddlsjd dsfls! Mdkyjsds?2 yOmilsd ¢ OH G

“1 LcC 168
U=== ~16,803¢
B 10.-10° 8

3. [ ddlejd desfyls! &OLS jtodscs § OHEO
G-t _ 22 5 ume
B 1010

4. dbkzdB33OtedzOWY MtejHAWW HAzdIs] dz dzsfls+ d dah
Ue=U + U=156+16,8-172,8 d

5. stsi ¥ YodousfjCdrsl  Hdzd dz Mtstse h j dzd 2

U. 156
Bep= 28 = 720 _ 00027
=W 1728

6. dtjHdzjJ LdzOyYjdedj ddalsj dzmdo detsfylsd Mmts
dL MkOdzyd?2 o tHostetsHdEs2 Mjild
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7. MkRkOEd 2 CsiWWdydjdls L0kl $d d dal
R =allJr=500-172,8-10° = 0,086

8 . | Olsj dzls dats § otcj dgv , dzj sB R tsH Jd @B § H dzw
ftcddzy &3 tcOQo dz" d3 H dzd Isg=2) desmisd Hokzm BdIs (

'y
U_—— 710100 = 02B¢

9. [Oljdasdz 2 §jtedtsH fjdsid dist tej Hj dzv j Isfyv
TL=M(L+1)=90'020+9013, 2 = 1260 &< f

10. 1 0ttOd3j Istc HOdz! detsH j2Mlseadw /'stftej Hj dzwW j
M-Uh+T. 1260+90.2,4

a = 2 - =822
U- 172.8

11. 1 sSted3OIsdodetsj oatcj 3 L OHjtey Cd MtssBh j
weg 0 _R@+v2) +a’ _ 0086(1+090) +822
U~ 2.a-R 2a-0086)

= 4,586

12. Jtojdw HAMIsOealtd MmMtseh j dad W
tn=Wn- Wr=4,586172,8=- 79246d3¢

13. 1t8fkemsdoY hfshce dshls! o, $O¢ BT
fsmMCtsd Sz ) keojddujddjd Hodd SyjtjH,]?
Slsdesh jded¥ € ddat stedBOydsdedz” 3 Mistse M j ded V¥ 3,

14. [ddd@Od dsj otj g wdshEOHE M dmpsdse "y
R 0 )y MSMis @0 dzv j Is

tmin =Uh ts% =172, 88722_ 710206 d3¢€

l6d O & LOCHLELCOR, otjdk” tn, ©OMNHY
ftejor "NOjls Bdded P dz’ detsy o tcj BW t

ssdzt yjorgj [luw M BOts jtodzgr &3 HisMiskz a3

t OMMdislsted &3 § ted 3 te te O M UeiCly @ dA Iz’ HUsjMEstzY 1S
TOEOCIjtedLizjlsMw MmdzjHEE N ddid HOdd &: Ud
BINHE Mtsmi HddBd MisOdydw i3d Smls = 10 ds,
Hazd 20 qdz¥f stedBOYydsdzdets? yOMmisd §OHEO Ld -
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U=t 88 _oogse
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=—— = ¢
U B 4-10° 050

8. "swiWWdydjdads LOHjEYCd o tjcdmstcOn
M,',TL 90 2

= =——=0436
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dfatHM & HOdE o
-ftotslsw Y dzdzsiyls: Mmjlsd S=2000 o
-MS stetsmis: (ksh & dzBedg/ fi
ydidzs Mls@dayd?2 [ =90
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