INlekuusa 6. MnaHupoBaHMe ceTeBOW apXUTEKTYpbl.

B gnexumm 5 "KoHmenmus opraHu3andu  CeTe M CETEBBIE KOMIIOHEHTHI' ObUIH
paccMOTpPEeHbl ~ OCHOBHBIE  BOIIPOCHI, OTHOCAIIMECS K CeTsIM B LeJoM. Bwl  yxke
[IO3HAKOMWJINCh €  QJIETAHTHBIMU  KOHLENLIMSIMH,  OTHOCALIMMHCS K  OIpPEAEICHUIO
XapaKTepUCTUK  CETeBBIX  ajanTepoB, kabemeil u  pa3pemoB. OgHaKko  ocTarTcs
HEpELIEHHbIMA  HECKOJIbKO  BOIPOCOB: Kak  CJIEQyeT OpraHHU30BbIBaTH 3TH  KaHAJIBIL,
M KAaKOM THI CETH CJeAyeT MCIO0JIb30BaTh, YTOOBI MOXHO ObUIO 'meperoBapuBaThCs'
Apyr ¢ JApyroM. B 93TOi JsleKuMM  pacCMOTpPUM  TIJIaBHBIE MOMEHTBHI  IUIAHUPOBAHUS
CETEBOM  apXUTEKTYphl, a TaKXe CMbICA TOHATHH "du3mdeckas opraHuzamus”" U
"noruyeckue CBA3M' WM, TOBOpS Oojiee JKMBBIM  SI3BIKOM, (DU3MYECKYI0O U  JIOTHU-
YEeCKYIO TOMOJOTUHU CETH.

Moxer ObITh, BBl HE 3HAKOMBI C TepMuHOM 'romosorusa". B wmarematuke —
3TO  pa3fen  TMOCBALIECHHBIA  W3YYEHHUI0O TaKWX  CBOMCTB  T€OMETPUYECKUX  CTPYKTYP,
KOTOpblE ~ HE  MOABEPralOTCS  H3MEHEHHUAM Ipd  UX  PaCTSDKEHMSIX U H3rubax.
[IpumeHuTenPHO K CETH OSTOT TEPMHH HMeEeT JBa 3HaueHus. Qu3uueckas MmMoOno-
Jloeusi OTHOCHTCA K (PU3MYECKOM CTPYKTYpe CETH WM K€ K TeM €€ XapakTepHBbIM
yepTaM, KOTOpble BBl YBUIUTE, €CIM HAUYEePTHTE €€ CTPYKTYpPHYIO cXemy (CBOero
poma "Bua cBepxy"). Jlocuueckas  mononocusi CETH  XapaKTEpPHU3yeT  Crmocod  mpo-
XOXKIEHMUSI [AKETOB JIaHHBIX 10 CETH, a TaKKe€ METOJ OpraHu3alud CBSI3U B CETH,
o0ecrieunBalOIIUA  OJHOBpEMEHHYI0 paboTy '"Ha mepemady" TOJIBKO OJHOM  CeTeBOM
CTaHUMM (TIOCKOJIBKY BCE CETEBblE€ CTAHLIMM MCHOJB3YIOT OJHY W Ty K€ JIMHHIO
CBSI3H), u MPUHIIUTIBI OpraHu3aIuu KOHTPOJIS HU3KOYPOBHEBBIX OINOOK,

rapaHTUPYIOIIHEC, YTO JAHHBIC IMONAAYT TyAd, KyJda UX HallpaBUJIA.

MpumeyvaHune
XoTa HasBaHus "dumsmndeckaa" u "normyeckaa" Tononormu “"nepekpbiBaroTca”, 3TU
MOHATMS HEe UMEIT Hu4vero obuiero. Hanpumep, nmelTca usmyeckas U normdeckas
TOMOMOMMN  LWKHbI, OAHAKO CeTb, OpPraHW3oBaHHas Kak JlorMyeckasi LWWHaA, He
oba3aTenbHO AoMKHA ObITb OpraHM3oBaHa Kak pmsmyeckas WuHa.

du3uyeckue mormnoJsio2uu.

Bb160p d)usuquKo[l mornoJsiocuu cemu 3asucum om HeCKOJIbKUX (pakmopoe:
* CTPYKTYpBHI ouca;

* crtoco0OB TMarHOCTUKY HEUCITPABHOCTEH;

* CTOUMOCTH MHCTAJLJISILINN;

* TUIIA UCHOJIB3YyEMOT0 Kalels.

IlepBblii  ¢dakTop — ycrpoiictBo Bamero oduca. IIpu  ycTaHOBKE HECKOJBKUX
KOMITBIOTEPOB B OAHY  KOMHATy  TOSABISIETCS ~ OOJNbIIE  BO3MOXKHBIX  BapHaHTOB
OpraHM3alMi CeTH, YeM B Cly4dae, KOIJla MHOXECTBO KOMIIBIOTEPOB  paclpeze-
JIAE€TCS 1O Pa3JIMYHBIM KOMHATaM 3JaHUs.

Bropoit ¢akrop — HamuuMe METOJOB U CPEICTB  JMAarHOCTUPOBAaHHSA  He-
WUCTIPAaBHOCTE —  3aBUCUT B  KaKOW-TO  Mepe OT  HCHOJIb3yeMoW  (DU3UYECKOM
TOIIOJIOTHH. Hampuwmep, HEKOTOpBIE TOIOJIOTMYECKHE CXEMBI XapaKkTepu3y-
FOTCS BCTPOCHHOU B HUX buznyeckoit M30bITOYHOCTBIO, obecneunBaroen

OecriepeOOiHYI0O  CBsI3b  J@Ke NP BO3HUKHOBEHHMH  TMOBpPEXICHMH B Kalere.
B nmpyrux  TONOJNOTMYECKMX  CXeMaX  KaXIbli  KaOelbHBIH  CEerMEHT CeTH  MOXKET



OBITh OTKJIFOUEH (mepexoMMyTHPOBaH), MIO3TOMY OJIHO MOBPEKICHUE HE
CMOJKET IPUBECTHU K OTKa3y BCEH CETH.

Tpernii ¢akrop — He Bce (PUIMYECKUE  TOMOJIOTMH  DKBUBAICHTHBI  JIPYT
Ipyry mno crtouMocTH. Hekoropas 10181 B CTOMMOCTH, HECOMHEHHO, OIPEIENeTCs
IIaHoM Bamiero odwuca. SIcHO, dYTO pa3BOAKA CETH, pACIOJIOKEHHOW B  OOMIMPHOMN
obmactu, Oojee TpyAoeMKa, M B CTOMMOCTH OyAayT OTpaxarbcsi 3TH  JOMOJI-
HUTEIIbHBIE YCUIIHSL. Opnaxo 4acThb CTOMMOCTH OIpeesaeTcs CJIO)KHOCTBIO
BIODaHHOM  BaMM  TONOJIOTMM, M, YTO eme Oojee  BaXHO, TEM,  HACKOJIBKO
CIIO)KHO 3Ty  TOIOJOTHUIO TPHBECTH B  COOTBETCTBHE C  HIPOCTPAHCTBOM  oduca.
[luHHas  TOmOJIOTMs, HAmpUMep, O4YEeHb IIPOCTO  pealusyercs B Ipeaenax  He-
Oompmiol  00JIACTH, HO MOXET CTaTh MCTOYHUKOM TOJOBHOM 00iMM TpH TPOKIAJIKEe
Kabesns 1o oducy, 3aHUMarOIEMy HECKOJIbKO KOMHaT.

Mocaeannii  ¢akrop —  BeIOOp  (GUBMYECKOW  TOMOJOTMM B 3HAYUTEIHHOU
CTETIEHH OlpenaenseTcss TUNoOM kabens u  Haobopor. Bcemomuure wu3 nexkuuum 5 "Kon-
LEMIUsT  OpraHu3alluid CeTeM W CeTeBble  KOMIIOHEHTHI', YTO TpHU  MOJKIIOUYCHUH

KOKIOrO0  CETeBOr0  KOMIIbIOTepa K  KoOHIeHTpatopy kabemem UTP  wucnons3yercs
pazeeM RJ-45. Takas koHuUrypamuss Ha3bIBACTCS  monojocuell  36e30vbl,  TOCKOJIbKY
kabenu,  WAymHEe  OT  KOMIBIOTEPOB K  KOHLEHTPATOpy,  HANOMHUHAIOT  JIy4H,
pamuanbHO — pacxopjsmecs W3 Hekoero meHTtpa. Jus  cetm ¢ dusmueckoir  Tomo-
Jorueil  3Be3[bl  HENb3d  HCIONb30BaTh KOAKCHAIbHBIM  Kalenb, TIOCKOJbKY OH He
IIPUTOJIEH I 3TOIO METO/1A.

Tenmepp  paccMOTpUM  HEKOTOpble,  Hauboliee  pacHpOCTpaHEHHblE,  (U3HYECKHE
TONMOJOTUM, C KOTOPBIMH BbI, BEPOSITHO, BCTPETUTECH B MPOIIECCE PaOOTHI.

du3u4vyeckasi WUHHasi MOIroJsio2usl.

Jlns  mpocThIX — CeTel, pacloIOKeHHBIX B Tpefenax  HeOONBIIOW  TEeppUTOPUH,
¢buznueckas [IMHHAS TOTOJIOTUS (u3BecTHas B MUpe KOMITBIOTEPOB KakK
"mermoyka')  MOXET ~ OKa3aTbCsl ~— HAWJIy4YIIUM  pelmieHueM. B Tomosioruu  MIUHBI
kabenb HIET OT KOMIIbIOTepa K KOMIBIOTEPY, CBs3bIBasgs UX B IeNoyku. Bcee
KOMITBIOTEPBI B CETH CBSI3aHBI OJHUM OOmMM  KabenmeMm, Kak TPaBWIIO, KOAKCH-
AJTbHBIM.

MpumeyaHue
B cetn c kabenem Tuna "BuTtas napa" MoXeT UCNOMb3oBaTbCA (Pu3nMyeckas LUMHHAs
Tononorus. MNpn 3TOM MOXHO MNOAKMNYaTb AOMOMHUTENbHbIE KOMMbIOTEPLI COEAMHU-
TenbHbIM Kabenem, HO Ha camoM Aene 3TO Cnocob HenpakTUYEeH Npu CoOeaMHEHUU B
OfHYy ceTb Tpex u 6onee KOMMNbLIOTEPOB.

Bel  MoxeTe TOAKIIOYATBCS K CETH C I[IMHHOW TOMOJOTHEW JBYMs CIocoO0amu
B 3aBUCHUMOCTH OT HCIOJNBb3yeMoro kaOems. Eciam B ceTH HCMONB3yeTCs  TOJICTHIN
KOakcHaJbHBIA Kabenb (Jlekuust 5), TO Takas CeTh C IIMHHOW TOMNOJOTHEH HMeeT
LEHTPAIbHYI0  Maructpaiab, pEAIU30BaHHYI0O C TIOMOIIBIO  TOJCTOrO  KOAKCHUAIBHOTO
kabenms K  kaxmoMy  KOMIIBIOTEPY CE€TH OT  MAaruCTpalidi  TMOJXOMAT  MaJICHbKHE,
O6onee ToHkume (u Oomee rTHOKMe) Kkabemw, HaszbpiBaeMble omeodamu Jns  usm-
YECKOTO  TOJAKIIOYEHUS TOHKHUX Kabemed K TOJCTOMY  MarucTpaJlbHOMy  KaOelto
UCIONB3YIOT  HEOONBbIINE yCTpoWcTBA —  mpancugepsl. llpuMep Takoil  TOMOJIOTHH
mokaszas Ha puc.6.1.



= TepMuHaTop

Puc. 6.1. dnsnyeckasa WMHHas TONOMNOrns, peann3oBaHHasa ¢ UCNONb30BaHNEM TONCTOro
KoaKkcumanbHoro kabens.

Kondurypauus  "tonctoit" cerm  Ethernet  oObuHO  uWcmomb3yercs Tpu  00be-
JUHEHUH  MAUHPPEHMMOB M MHHHKOMIBIOTEpOB  (puc. 6.1), HO  HOMYJIAPHOCTH
TaKUX CeTell majaer M0 Mepe TOro, KaK I€PCOHAJIbHBIE KOMIIBIOTEPHl CTAHOBSATCS
Oojee MOIIHBIMM U COOTBETCTBEHHO Ce€TH, Oasupyromuecs Ha MdIHH(peiimax,
MEHEee  pacrnpocTpaHeHHbIMH. JlIsi  HOBBIX  CeTed,  HCIOJB3YIOMHMX  (PU3UIECKYIO
HIMHHYIO TOTOJIOTHIO, YI00HEee MPUMEHSITh TOHKUN KOAKCHATbHBIN KaOelb.

B nporuBononoxuocte  "tomctou"  Ethernet, B "monxou”  cemu  (Thmnet)
n30eraloT  MCMOJNb30BaHUS ~ MarucTpajid, a  [OJKIYEHHE  BCEX  CETEBBIX  YCT-
pOWCTB  BBINIONHSIETCS  HampsMyr. Bmecto Toicroro  kabens, MJis TOHKOM  CeTH
UCTIONIB3YIOT OoJiee THOKHI KOAKCHAIBbHBIM, PACCMOTPEHHBIM B Jjekiuu 5 (puc. 6.2). Takas
pPa3HOBUAHOCTh  (U3MYECKOW  IIMHHOW  TOMOJIOTMH  cerofgHs  Oosee  moOmyJspHA,
yeM ee "TOJCTBHIH" JBOMHMK, B KOTOPOM IPUMEHSIOT OTBOABI U  TPAHCUBEPHI.
Cytp jena B ymOpouieHWH paboThl — ¢ TOJCThIM Kaberem B "toncroit" Ethernet
TSKEN0 padoTaTh, MOCKOJIbKY OH OYEHb KECTKHUH.

": - i

Puc. 6.2. lNpu omnsnyeckom WMHHOM TONOMOMKN B "TOHKON" CeTN NnepcoHarnbHble
KOMMbOTEPbI MOTYT NOAKNIOYATBECH K MaructTpanu 1 Hanpsmyto.

HauGonpmrass  mpobnema, KOTOpass MOXET  BO3HHKHYTH TpU  paboTe C  CEThIO
IIMHHOM  TOTMOJIOTHH,  3aKJII0YaeTcs B  HENpPaBUJIBHOM  COTJaCOBaHWU  (BCIIOMHHTE,
9T0 OBUIO CKa3aHO O CONPOTHBICHHH TEPMHHATOPOB B JieKnuu 5). B astom ciyuae
CeTb HE MOXKET KOPPEKTHO BBIMOJHATh Iepenady JaHHbIX. Mcmonb3ys —Qusnueckyro
IIMHHYIO ~ TONOJIOTHIO,  CJeAyeT JIIoObIM  crmocoOoM — u30eraTh  HapylIeHHs  1IeJIOCT-
HOCTH Kabedlst Ha BCeM €ro IMpOTSHKeHHWH. Takue HapylleHHsT MOTYT BO3HUKHYTh
13-3a HEMPaBUIILHOW pabOTHI y3JI0B M Pa3phIBOB KaOEJIsl.

Cetp HE CMOXET KOpPPEKTHO TIepenaBaTh JaHHble, [JaXe€ €eClIM BCEro  OJAMH
y3en paboTaeT HENpaBWIBHO, TIOCKOJIBKY CHCTEME B  IEJIOM HEOOXOAWMO, YTOOBI
KaXabli  y3enm Obul B paboueM  COCTOSHMM, oOecreuuBas —IMPOXOXJAECHUE  JIaHHBIX.
OTO BOBCE HE O3HA4YaeT, 4YTO /I KOPPEKTHOH pabOTBI CETH BCE KOMITBIOTEPH B



CeTH  JOJDKHBI  OBITh  BKJIIOYEHBI W 3aperHCTpUpOBaHbl.  ViMeercs — CyIIEeCTBEHHOE
OTIIMYME  MEXAY  HEeNpaBWJIbHO  paboraromuMm  (Hampumep, MO  MNpPUYUHE  HEMOJI-
HOM  CTBIKOBKM  pa3be€MOB  KaOETbHOTO  COCIMHEHHMS)) M BBIKIIIOYEHHBIM  Y3JIOM.
Ecnu y3en BBIKIIOYEH, JaHHBIE K CICAYIOLIEMY AaKTHBHOMY Yy3JIy HIPOXOJSAT 4epes
T-pazpem, TMOAKIIOYEHHBIH K ceTeBod Iuiare. B 3ToM ciydae ceTh He  Oyner
"3HaTh", YTO B HEH HUMeEEeTCid HEaKTHUBHbIA Yy3en. OpHako eciu  y3el  aKTHUBHBIM,
HO paboTaer  HeMpaBWIBHO, TO, 0OE3yCIOBHO, BO3HHKHET  MpoOsieMa.  AKTUBHBINA
y3eld, Kak W paHee, IMbITaeTca o00paboTaTh TMakeT, HO JelaeT »d3TO ¢ OomHOKamH,
YTO 3aMeIIeT paboTy BCEHl CeTH WM MPUBOAMT K €€ BHE3aITHOW OCTAaHOBKE.

Pa3peiBel  Kkalenst Takke BBI3BIBAIOT  MOsBIEHHME TMpo0OjIeM B CETH C  LIMHHOM
TOMOJIOTHEH,  TOCKOJBKY  KOpPpEeKTHass ~ paboTra  ceTH  3aBUCUT  OT  MPABUIBHOTO
GyHKIIMOHUpOBaHMST  Kabels Ha  BCEM  MPOTSHKEHUHM  MEXAY €ro  COIJlaCOBaHHBIMU
KoHlaMu. Ecnu B Kakod-1mb0 Touke Kalenb paspylleH, CeThb He CMOXeT paboTarsb,
U moTpedyeTcs HeMallo BpPEeMEHHM JUIsl  ONpeAeNieHHs MecTa pas3pblBa U 3aMEHbI
MOBPEXKJACHHOTO  cermMeHTa  kabems. Ilpy  3ToM  Moker  moTpeOoBaThCsi  MPOBEPKA
KOKIOr0  pa3bema, i TOro  4YTOOBI  YAOCTOBEPUTHCSA, UYTO OH  HAAECKHO  ycCTa-
HOBJICH, YTO HHUKTO HE TIBITANCA TMepe3arpy3uTbCs WIM BBIUTH M3 CHUCTEMBI  BO
BpEeMSI POXOKICHUS CUTHAJIA, U BO MHOTOM JPYTOM.

[[luHHAs  TOMOJIOTMS UWMEET OJHO TPEUMYIIECTBO — O3TO BbICOKas AP (eKTHB-
HOCTb  KaOenmpHOM  CHUCTEMBI, MOMOTaroIias  COKOHOMHUTb  JIGHBI'M  NPU  CO3JaHUU
Hanbomee goporoit wactm ceth. OgHAKO OHAa  MOXKET OKa3aThCsl  CIOXKHOW  JUIst
pealM3ali, €CIH CETEeBble KOMIBIOTEPHl HE PAcloOJOXKEeHbl B CTPOTOM  JIMHEHHOM
nopsaake. Hampumep, ceTb, y37abl KOTOpOM  paclpeiefeHbl [0 BCEMY 3JaHUI0 —
HEyJNAYHbI KaHAWJAT HA pealu3alldi0 IIMHHOM TOMOJOTMHM — W, BEpPOSTHO, €€
Oyzert sierye 00CIyKUBaTh, €CITU PEAIN30BaTh CETh HA OCHOBE TOIIOJIOTUH 3BE3bI.

3ee3d006pa3Has ¢huzuyeckass mornosio2usl.

B cern, nmoctpoeHHOW MO  36e30000pazHoli  monoaocuu,  KaKIBIA  cepBep U
paboyast ~ cTaHIMA  TOAKIIOYAIOTCS K  IIGHTPAIbHOMY  KOHIIGHTPATopy,  KOTOPBIH
oOecrieunuBaeT CBA3b MCKIY HHUMU, IMO3TOMY CETh, B KOTOpOfI HCIIOJIB3YCTCA
3Be37J000pa3Has ~ TOMOJNOTHs, OydeT  BBITNIAAETh  NPUMEPHO  TaK, KaKk  IOKa3aHo
Ha puc. 6.3.

B nmepBeix cersx And  mepedadyd  JaHHBIX  HCIIOJIb30Bajlach  3BE371000pazHas
TOMOJIOTUS TUISt MOJIKJIFOUEHUS HEUHTEIJUIEKTYaIbHbIX TE€PMHUHAJIOB K MD3IH-
¢peiimam. Ilouemy ke 93Ta  TOMOJIOTHUS  IOBCEMECTHO  HCHOJB3YEeTCS W JO0  CHUX
nop? BepoATHO, NOTOMY, 4YTO TMpU €€ HCHOJb30BAaHUU CYLIECTBEHHO Jierde pabdoTarh
B ceru. Kaxnmas pabodas cTaHuuss M CepBep HMEIOT OTAEIbHOE COEIMHEHHE C
LEHTPAJIbHOM  KOMMYTAallMOHHOM  CTaHIMeH. OTO 3HA4YUT, UYTO KaXJ0€ COEAUHEHHE
paGotaer He3aBucuMo. OOpweIB  Kkabens, wuaymero Kk pabodedt  craHmum A, He
OKaXET BO3JCWUCTBHS Ha pabouyio crannuioo B. Drto Takke o03Ha4aer, 4YTO A
TaKOM  CETH  OTHOCHTEIBHO  JIETKO  CO3/aTh  KaOENbHYI0  CHCTEMY,  IOCKOJbBKY
MOXXHO HE TPEBOXKUTBCA O TOM, Kak paclojoXeHbl OTHOCUTEIbHO Jpyr Jpyra
KoMmIblOTepsl B ceTtd. [loka JumMHa oOTpe3ka Kabens OT KaxJIol paboueil  cTaH-
UMM WIM  cepBepa 1O  LEHTPAJbHOM  KOMMYTAIlMOHHOM  CTaHUMU HE  IMPEBbIIIAET
MaKCUMAaJIbHO JOMYCTUMOIO 3HAU€HUs], HUKAKUX MPO0JIeM HEe BO3HHUKAET.
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Puc. 6.3. B ceTn, NnoCTpoeHHON No 3Be34000pa3HON TONOSOrMu, BCe pecypchl
NOAKITHYAKTCA K LLeHTpanbHOMY YCTPOWCTBY.

[lenTpanpHOW  4YacTblO  CETH,  IOCTPOEHHOW MO  3Be37000pa3HON  TOIOJIOTHH,
ABNSICTCS ~ KOHLEHTpaTop. KoHmeHTpatopsl  MOryT  OBITh  pa3HBIMH, HO HMX CYyThb
IpoCTa: 3TO  YCTPOMCTBA, pealIM3yIOIlMe I[EHTPaJbHBIM  y3el s BCeX  CEeTEBBbIX
kabenei, oOecneuumBass TeM  caMbIM  CBSI3b  MEXAY  IMOpPTaMH, 4YTO  TO3BOJISIET
KOMIIBIOTEpaM  TMOJKIIOYAThC K HeMy i oOmeHa cooOmenusmu. (B mexkomm 9
" JIONOJTHUTEIbHOE ceTeBoe obopynoBanue" KOHCTPYKLHUS KOHIIEHTPAaTOPOB
OyneT paccMoTpeHa 6osee moapoOHO).

Eme oxHuM BaXHBIM TNPEUMYIIECTBOM TaKOM CeTH sBIAETCI TO, 4YTO B  Hel
JErKO  JUarHoCTHpoBaTh  HeucnpaBHocTH. Kak  OblI0  paHee omMcaHo B pasjene
"dusnyeckass LIMHHAs TOMOJOTHA", TpH BO3HUKHOBEHHMHM CcOOS B CEeTM C UIMHHOM
TOTIOJIOTHEH  MOXET  OKa3aThCs  OYEHb  HEMpOCTO  TOYHO  ONpeAeiuTbh, B  YeM
3aKJIo4yaeTcss  mpobiiema, eciad, KOHEYHO, He MpPOCMaTpuBaTh BCE Y371l  MOAPSA.
B ceru, nmoctpoeHHOW 1O  3Be3000pa3HOM  TOMOJIOTMM, HAWUTHM €e  HCTOYHHK
oueHb Jerko. Ecmm Hekuil y3enm He pabortaer, TO mpoOieMy, OYEBHIHO, CIEAYEeT
UCKaTh THE-TO MEXAy TIOPTOM KOHIIEHTpaTopa ©  (PHU3WUYECKH TOJKIIOUEHHBIM K
HemMy y3ioM. Crnenyer NpoOBEpUTb, UTO  SIBISETCS WCTOYHMKOM  HapylleHus pabo-
TOCIIOCOOHOCTH:

* TEPMUHAIT;
* Ka0ellb MEKIy KOHIIEHTPATOPOM M TEPMUHAIIOM;
* IOPT KOHIEHTPATOPa, 00CTYKUBAIOIIUI TEPMUHAI BbI3BIBAIOLINI OECIIOKOMCTBO.

Eciu HHU OJUH U3 y3J10B CETHU HC oOecrieunBaeT KaueCTBEHHOE COCOIUHCHUC



cepBepa M  KOHIIGHTparopa (HEIUIOXO JepXaTh OJMH  KOHIIEHTpAaTop IMpo  3arac,
ecIM  3TO  BO3MOXKHO), TO mpoOieMa, BEposATHO, 3akirodaercss B  cepepe. Ecim
3TO TaKk, TO camMoe BpeMs ymoBaTb Ha TO, YTO BBl 3alJJAHUPOBAIM  CHENATh
IUIE  OTKa30yCTOWYMBOM pabOTBl CHCTEMBI M Ha TO, 4YTO BBl CHEJIaId  PE3EPBHBIC
Konuu (Hhaitinos.

3Be3oo0pa3Has  TOMOJOTMSA ~ TaKXKE  XOpPOIIO  MOAXOMUT M A (DU3HYECKH
pactpenenennsix  cereid. IlpeacraBere cebe ceTb C  YETHIPbMS  KOMIIBIOTEpAMH  —
Tpu paboyMx CTaHUMM ¥ OJUH cepBep. Eciam oaHa cTaHOus HAXOMUTCS HA  ITaxe
CBepXy, a JBE — Ha OJTaXe CHU3Y, Ja €me M B OTIACIbHBIX KOMHATax, TO 3HA4H-
TEJIFHO TIPOIIE TPOJOXKUTh OTHACIBbHBIM CeTeBOH Kabeab K KaKIOMY KOMIBIOTEpY,
He Oecrnokosicb O CBS35IX BCEX Y3JI0B JApPyr C JpPyroM, a 3aTeéM [OJKIIOYUTh BCE
Ka0eH K KOHIEHTPATOoPY.

KoneuHo, 3Be371000pa3Hast TOIOJOTHS UMEET OAUH CEPbE3HbIN HEIOCTATOK: B HEll HCIONb3yeTCs
MHOro kabems. K kaxmoMmy 3jeMeHTY ceTd TpeOyeTcsl MPOJOXKUTh CBOM COOCTBEHHBIH KaOEb.
Hannyne 1meHTpanbHOTO KOHIIEHTPATOpa M B CaMOM Jiesie He sBJsieTcss Hanboiee d(PPEeKTUBHBIM
METOJIOM OpraHM3alUH KaOeIbHOW CHCTEMBI, ITO3TOMY €CIH Bbl 3aUHTEPECOBAHBI B CHIIKCHUH
CTOMMOCTH CETH, @ Y3JIbl PACIIOJIOKEHBI PSIOM JAPYr C JAPYrOM, BBI, BEPOSTHO, MPEAIOYTETE
IIMHHYIO TOTIOJIOTHIO.

PacnpedeneHHasi ¢gpusudeckasi 36e30006pa3Hasi mornoJsio2us.

Jns  OonpmiuX CceTeii OJHOTO  KOHIIGHTPATopa MOXET OKa3aThCid  HEJOCTATOYHO.
Bo3moxHO, y Hero Oyzer MajoBaTo TIOPTOB JUIS MOAJEPKKH BCEX KOMIBIOTEPOB
CeTM  WJIM  KOMIBIOTEPbl  CIMIIKOM  Jalleko  OTCTOST  OT  KOHIEHTparopa, WU
OJHOBPEMEHHO W TO, W Apyroe. Jiud MNOAKIIOYEHUsS BCEX  YCTPOMCTB K  CETH
MOXKET TOTpeOOBaThCS HECKOIBKO KOHIIGHTPATOpPOB, HO HJes CO3JaHUS B  OJHOM
3MaHUM TpPEeX WIM 4YEeThIpEX OTACJIBHBIX CETed MOXKET TIOKa3aThCsi HE OYEHb IPUBJIE-
karenbHOM. Kak ke pemts npodiaemy?

Oro cinydalf, g KOTOPOrO  MOXET MPUTOAUTHCA  OAHA M3  PAa3HOBHJHOCTEU
busnueckoii  3Be3mM000pa3HOl  TomosorMH:  ceszannas  38e30a  (connected  star)
Wi pacnpedenennas — 36e30a  (distributed  star).  3mech  KOHIEHTPATOpBl  CETH
MOCNE0BATEIbHO TMOJKIIOYEHBl APYr K JApPYyry, TaKk 4YTO BCE OHU MOTYT OOMEHUBATHCS
napopmanuern (puc. 6.4). Takas opraHm3amuss CETH HMEET HEKOTOpPhIE HEIOCTATKH,
CBOMCTBEHHBIE CETH, TOCTPOSCHHOW 1O UIMHHOW TOMOJOTHHU: pa3pblB Kabems Mexay
IBYMsI ~ KOHIIEHTpaTOpamMH M30JIMpyeT 4YacTh CeTH M0 O0eMM CTOpOHaM  pa3pblBa.
OngHako  3TOT  HEAOCTAaTOK  KOMIIEHCHUPYETCd  TeM, 4YTO MpU  OTCYTCTBHUM  IIMHBI
KOHIICHTPATOPHI OBLITN OBl U30JIMPOBAHBI APYT OT APyTa B JIFOOOM ciydae.

du3u4yeckasi Konbyesasi morosio2usi.

Hakonen, paccmorpum  (Qu3WYECKyl0  TOTMOJOTHIO, C KOTOPOW BaM  BpsAd  JiH
NpUAETCS  CTOJIKHYTbCS ~ Ha  MpakTHUKe, HO, TE€M HE  MEHee,  3aCIyKHBAIOIIYIO
YIOOMHUHAHUA.  JTO  CE€Th, IOCTPOCHHAass 1O  (U3UYECKONM  KOJBIEBOW  TOIOJIOTHH
(puc. 6.5), B KOTOpOHl Bce TMEpPCOHAJIbHBIE KOMIBIOTEPHI CETH Ui OOecHedeHus
IIEJIOCTHOCTA CETH COSAMHEHBI B  KOJBIIO, BBHIMOJHEHHOE B BHJAE Tapbl  Kadenew,
MPOJIOKEHHBIX ~ MEXKIYy KakIsiM  y3moM. Takas cucremMa BIOIHE  pabOTOCHIOCOOHA,
HO €€ CTOMMOCTb M  TPYIOEMKOCTh  TMPOKIAAKA  KaOETbHOW  CHUCTEMBI  BEChbMa
BEJINKH, TTOCKOJIBKY B TAKOW CETH 3aTpaThl Ha KaOeNb yIBauBarOTCS,



Puc. 6.4. Vicnonb3oBaHne pacnpegenieHHon 3s8e340006pasHon Tononornm Ans
noacoeanHEHNsT HECKOMNbKNX CETEN, TakkKe NOCTPOEHHbIX NO 3Be340006pa3HON TONOMOMMN.

Puc. 6.5. B ceTn, NOCTPOEHHOWN NO PN3NYECKOWN KOSbLLEBOM TOMOMNOMn, Kabenb
COeaUHSIET BCe ceTeBble KOMMNbIOTEPDLI B KOSbLIO.

Takyro cerp WHOrZa TNPUMEHSAIOT A [VIOOANbHBIX  ONTOBOJIOKOHHBIX  CeTeid,
MOCKOJIBKY ~ 9TO  HEIUIOXOW  CIOCO0  MPEJOCTaBUTh  MHOXECTBY  y3JI0OB B PETHO-
HaJIBHOW  005macTM  JIOCTyl K  ONTOBOJOKOHHOM ceth  OJgHako  aBTOpy  HM3BECTHA
TOJNBKO  OJHA  JIOKAJIbHAsi  CEeTh, HCHOJB3ylomas  (U3NYECKYI0  TOIMOJIOTHIO  KOJbIIA
— crapas  cucTeMa  aBToMaru3upoBaHHoro  oc¢uca  ¢upmel  IBM,  Ha3zbiBaemas
8100 Bam, BeposiTHO, HE TPHUAETCS CTAIKUBATbCI HU C OJHOW MOJOOHOW  cHC-
TEMOH, MO3TOMY TPOCTO YYTHTE, 4YTO Takas TOIOJOTUS CYIIECTBYeT, M 3a0yibTe
o Hed  HckmroueHmeM W3 OTOrO  TpaBWja  SBISIETCS  TEXHOJIOTHS  ONTOBOJIO-
KOHHBIX KaHaJloB, O HEil peuyb MOWJIET Janee B 3TOH JIEKIMU, B KOTOPOH MOMKET MCIOJIb30BATHCS
¢du3nveckas KoyblieBasi CTPYKTypa ISl CO3JAHUS CPENCTB (U3NYECKOTO YPOBHS, PEANH3YIOIMIAX
BBICOKOCKOPOCTHYIO ~ JIMHUIO  CBSI3M  MEXJIy y3JlaMH CeTH U JPYrod  ammaparypou.
W3-3a  BBICOKOW CTOMMOCTH ONTOBOJIOKOHHBIX JIMHUM CBS3W, BB BpSA  JH  BCTpe-



TUTCChb C HUMHU HA MPAKTHUKEC, HO pCaJIbHO OHU CYIICCTBYIOT.

Jlocuyeckasi monoJsio2us.

Jlocuveckas, WAM  9aeKkmpuyeckas,  TOIOJIOTHS ~ ONMCBIBAIOT  CIIOCOO, B COOT-
BETCTBUM C KOTOPBIM YCTpOMCTBA CeTH NepenarT HHOOPMALMIO OT OJHOTO  y3ia
K ClegyloleMy, HO HeNb3s IyTaTb €ro ¢ TEeMHU JIMHUSAMH, KOTOPBIE HapHCOBaHbI
Ha CTPYKTypHOH cxeme cern OpHako 3TO HE TMPOCTO TMOHATHUS W3 O00JacTH YHCTOU
TEOPHH, IIOCKOJBKY CIIOCO0, B COOTBETCTBUM C KOTOPBIM C€Th JIOJDKHA IepelaBaTh
UHQOPMAIMIO, MOXKET  HampsMyl0  BO3JCHCTBOBaTH HA  Balld  pELICHUS IpH  TIO-
KyNKe KaOes WK CeTeBBIX MHTEPPEHCHBIX TIaT

[TockombKy MBI~ TEPEXOAMM K  PAacCMOTPEHUIO  JIOTMYECKOW  TOIMOJIOTHH,  ITOM-
HUTE, 4YTO (u3uyeckass TONOJOTHsI HE MMEET MPSIMOTO OTHOWICHHS K  JIOTHYECKOU
Cerp  MOXeT uMeTh  (PU3MYECKYI0O  3BE37000pa3sHyl0  TONOJOTHIO W JIOTUYECKYIO
KOJIBLIEBYIO WJIH (PU3MUYECKYIO 3BE3/1000pa3HYIO U JIOTUYECKYIO IIMHHYIO U T. 1.

Jloazuyeckass wuHHasi moroJsioausi

Ethernet  —naubonee W3BECTHBIN puMep ceTu c JIOTHUYECKON HIMHHOM
TONOJIOTMEN  —  ABISETCS  CaMbIM  IONYJSIPHBIM ~ TUIIOM  JIOKanpHOM  cetu.  Kak
Bbl BCKOpe yBuauTe, Tomojorus Ethernet — wHe 1o e camoe, uto (u3MUecKas

IIMHHAsT ~ TOMOJOrus  (3Ta  KOHLENUUsS  HE  BCEeraa  JIETKO  BOCIPUHUMAETCS U
IPUXOJUTCS €€ MMOBTOPSTH AJIS JIyUIIEro YCBOCHHUS).

Kak paboraer cerp ¢ Jjorudeckod MmMHHOM  Tomosnorue? ['oBops  IpOCTBIM
A3BIKOM, KaXAbI pa3, Korja y Kakoro-imbo y3jga CeTH  OKas3bIBalOTCS  JJaHHbIE
JUIs  JIpyroro ysjga, TO THEpBbIA y3en mpou3BoauT '"omoemieHue" Bced certu. Bcee
OoCTaJlbHble  y37bl  "ciaymarooT" ceTb U NPOBEPSIOT, IpeJHa3HaueHbl 3T  JIaHHbIE
it Hux win  HeT. Ecim  mpegHazHaueHbl, TO OHM  "OCTaBISAIOT HMX cebe", eciu
HeT — wurHopupyroT. Kaxnas rtuata Ethernet wumeer cneumduyeckuit  (BblAEICHHBIN
crenuaibHO s Hee) 48-OuMToBBIM  aapec, W Kaxkaas 'mopuusa"  JAaHHBIX, IyTe-
HIeCTBYIOIAsl IO CETH, HampaBigeTcs IO aapecy IulaTel B TOT  y3€l, KOTOpPBIU
JIOJKEH MPUHSTH JIaHHBIE.

MpumeyvaHune
A 4TO Npou3ongeT, ecnu NakeT npefHasHa4vyeH cpasy AN HECKONbKUMX paboymx cTaH-
umn? CeTeBoe nporpaMmHoe obecnevyeHne MOXeT AdaTb ykasaHue nnate Ethernet
"npocnywmnBaTh” onpegeneHHble rpynnoBble agpeca. Ecnn naket gns Bcen cetun, To
ero ueneson agpec OormkeH ObiTb paBeH 1 S, U ero AomKHa NPUHATL Kaxkaasa nnaTta.

Kro 6s1 u uro Obl HU Tmepenal B CeTh, €ro YCIbIIIAT BCE. OITO HECKOIBKO
HAIlOMHHAET cTapbie TenedOHHbIE JINHUN KOJUIEKTHBHOTO HCIIOIL30BaHUS, B
KOTOPBIX HECKOJIBKO coceeit COBMECTHO IIOJIb30BAJIUCH OJHUM TeneOHHBIM
HoMepoM. KaxaoMy W3  HUX  Ha3Ha4yajiICcsl  OTJIWYHBIA  OT  NPOYHUX  CHUTHAJBHBIN
3BOHOK, ONpEeIETAIOIINMI, KTO JIOJKEH MIPUHSATH TeneOHHBIHI BBI3OB. Ecmn,
CKaXeM, y Bac TpHU KOPOTKHMX 3BOHKA, BBl TPUHUMAINA BBI30B, IIOCKOJBKY 3HAJH,
yTo 3BOHAT BaM. C Jpyroil CTOPOHBI, €CIM Bbl CHBIIAIM JBa JJIMHHBIX W OAUH
KOPOTKMWA  3BOHOK, TO 3HaJW, 4YTO 3BOHAT  BalleMy COCEIy W  MOIJIM  HE
oOpamat Ha 3BOHOK HHUKAaKOroO BHUMaHUs. Bo BCSKOM ciydyae, 3BOHOK CIBIIIATHN
BCE, a OTBeYaTh MOTJa TOJHKO OJHA TIEPCOHa — Ta, KOTOPOW ITOT Tele(OHHBII
BBI30B  IIpeJHAa3HAYaJICA. Cerm ¢ mMHHOM  TomoJioTMEW ~ paboTarOT  MOJOOHBIM
oOpazoM, omgHako OHH d((dEeKTUBHEE IO CpPaBHEHUIO CO  CTapbiIMH  "KOJUICKTHB-



HbIMH"  JIMHUSMH ~ CBSI3M, IIOCKOJIbKY COCEJHHE KOMIBIOTEPHl B CETH MOTYT  HE
00pabaTbIBaTh HE OTHOCSIINECS K HUM JaHHBIC.

Wrak, MBI 3HaeM, Kak JaHHbIE HaxXOAAT B CETH MYHKT Ha3HadeHus. Ho
Kak € CETeBble KOMIBIOTEPHl MX IMocbulator? B cetm ¢ MMHHOM  TOMOJIOTHEH
Kaxaas paboyas CTaHIMS MOXET TOChUIaTh HMHGOpMAIMIO B  MOJAYJIEC  CHUTHAJIOB,
Ha3bIBAGMOM  nakemom. JlaHHBIe, TiepeJaBacMble TI0 CETH 00020  THIA,  JOJDKHBI
yIOBIETBOPSATh  JKECTKO  3agaHHOMY  ¢opmary —  dopMmary  kadpa  KAHALIbHO20
yposuss  (Data  Link Layer Frame), KOTOpBIii  HCIOIB3YIOT JUIS  YIIOPSAOYHBA-
HUS TaHHBIX. DTOT (opMat orpesesieH Ha KaHalbHOM ypoBHE Mojenu OSI.

MpumeyvaHune
MakeTbl B Ethernet MoOryT MeTb pasnuyHyio ANVHY, HO ANMHA He JOSMKHa NpeBbiwaTh
1518 6anT, noToMy 4YTO TOoraa Hukakas paboyas ctaHuma He ByaeTt paboTaTtb Ha
nepegady crnvwkom gosnro, 3arpyxas cetb (O6 atom B pasgene "CtaHgapT Ethernet
(802 3n) aToun nekumn).

Ilepen Tem kak paboyass cTaHUMS HA4YHET LIMPOKOBELIATEIbHYIO Ieperadyy B
ceTb, OHa mpociymmBaer '"»>bup" U ompenenser, HE TMOJIb3YyeTCs JH Ccelyac CeThio
kro-mnbo eme Ecom cerp  cBoOomHa, pabodas  CTaHUIWS  HAYMHAET  [IHPOKOBE-
IaTeNbHYIO epeaauy.

A uro Oymer, ecnum cerb 3aHsATa? HawmOonpmas mpobiiema B METOJE LIMPOKO-
BEUIATENIbHOM CceTeBOil mepemaun — pacctosHue. Ecnu  paccTosHHMe Mexay JByMs
KOMITbIOTEpaMU B OJIHOM W TOM ke cerh (HazoBeM uxXx VY3en A u ¥Ysen b) ciumkom
BEJIMKO, OHU MOTYT HE€ YCJbllIaTh CHUTHAIOB Jpyr Jpyra B JWHUU CBsi3u. Eciu
OHM He MoryT "cablmare" gApyr Jgpyra, TO Y3en A He MOXeT cKa3aTh, Iiepelnaer
unpopmanuto VYzen b wumm nHer [lymas, uyto Bce THXO, ¥Y3enl A MOXET HauaTh
CBOIO mepemady, korma VYsen b eme mnepemaetr pmanHele Eciu  3TO  ciayudTcs, U
IBa  y3nma  Oyayr — mepenaBaTh — MH(QOpMAlMIO  OJHOBPEMEHHO,  INPOU30MIET  KOH-
GIMKT  MakeToB,  OPUBOASAIIMA K "mynbcauuu" — 4acTOThl — CUTHajJa B Kabene
IlepBplii K€  y3eln, KOTOPBIM 3aMETUT  BO3POCHIYIO  IIYJBCALIMI0  YacTOThl  CHUTHAJIA,
MOIIJIET ~ BBICOKOYACTOTHBIM  CHUTHAJ, OTMEHSIOUMI Bce Jpyrue, M  COOOIIMT BCEM
y3JlaM, 4YTO CIydwics KOH(IUKT, W 4YTO BCE Y3/l CETH JIOJUKHBI OCTaHOBHTH
nepenady makeroB Jlamee kaxapii  y3en  "MomyuT' B TEYEHHME  HEKOTOPOTO  Ipo-
MEXYTKa BpPEMEHH, IpPOJODKUTENIBHOCTh  KOTOPOTO  3aJaeTcsl  CiIydalHbIM — 00pa3oM,
[ocjie  4Yero TMOBTOPHO JeJlaeT MONBITKY  IIMPOKOBEUIaTeNbHOM  mepenaun. [Ipexne
4eM  OTKa3aTbCsl ~ OT  HOBBIX  IONBITOK  OHM  JENAlT  3TO [0 16  pas.
Cy1iecTByeT COOTBETCTBYIOIMMM anropuT™ "BoccTtanoBieHue pabOThl Y3JI0B TOC/e KOHPIMKTORB",
OIMUCHIBAIONIMI 3TOT mpoiecc uis cereil Ethernet. Puc.6.6 wiumocTpupyeT 3TOT Tmpoliece B
cersix Ethernet. PaccmoTpum 3TOT anroputm.

BoccranoBiienne padoThl y3J10B 1OCIe KOH(INKTOB.

Meton,  KOTOpBIM  HCHOJNB3yeTCAd — y3daMH  JUIsi  BbIOOpa  BpPEMEHHM  Iepenadu
JAHHBIX, HA3BIBACTCS JCEUEHHbIl OBOUUHBIL NOPAOOK GblOEpHCKU 6pemenu (B OTIUYHE
OoT mnoyTu Bcex TepMuHOB B wmupe LAN, 18 3Toro Ha3BaHUS HET OOIIENPUHSITOrO
akpoHMMa WM abOpeBuatypsl). ['oBops mpoie, 3TOT MeToJ paboTaeT Tak: KaKIbld
U3 JBYX Vy3J0B BOWId B INpPOTUBOpEYMEe, TEeHepUpyeT ciy4ailHoe Iieioe 4YHCiIo B
quana3zoHe Mexay 1 u 2, yMHOXAaeT »3TO 4YHCIO Ha OJHY BTOPYHD M 3aTeM JejaerT
maysy Ha 3TO KOJMYECTBO MMJUIMCEKYHJ Tiepel NoBTOpHOW mepenadeil. Koneuno,



Kro #ubyab
<2/ nepenaet faHHbIe?

BbICOKO4YACTOTHLIA
curHan

Momonuure,
KTO TO pabotaer
Ha nepegayy

BhICOKOYACTOTHLIN
curian

Puc. 6.6. I'Ieperana NakeToB MO CEeTH, MCHOﬂbSyPOU.l,eVI JIOrM4YeCKyro LUMHHYHK TONOJ10Into.

IIpU TMEpBOM IOMIBITKE €CThb BEPOSATHOCTH TOro (oHa pasHa 0,5), uro y3me1 A u b
BbIOEPYT OJMHAKOBOE YHUCIO, M IO3TOMY UM TNPUAETCS MHOBTOPUTH IMOMBITKY. B
crenyomuid  pa3 y3mel A wmw b Oymyr cioydaiiHeIM  00pa3oM  BBIOMpAaTh UYUCIO W3
nuanazoHa 1—4 M cHOBa MOBTOpATh MNONBITKY. Ecim oHM cHOBa BbIOEpYT OnHU-
HAaKOBblE YHClIa, TO Jajee Yyxe OyayT BblOMpaTh uMciao U3 auanazoHa |—8. Bcee
3TO MpPOJOJDKAETCST BMECT€ C YJABOGHHMEM BEpXHEH TIpaHMIbl YMCIOBOIO JMana3oHa
HAa KaXJIOM Iare, OO TeX Iop, MoKa Wid y3Iel A u b BeiOepyT pasHble Ywncna,
wii He Oyner cnemaHo 16 mnombiTok. Ilocie »3Toro panbHelmMe NONBITKM — BbIOOpA
npekpaTsITcsa. BeposSTHOCTh  YCTaHOBJIGHUS CBsi3M  Mexay y3nmamu A u b Becbma
BBICOKA, HO TpH  BBIIOJHEHWH IIECTHAAUATOW MOMBITKM  3aJepXKa TIepel  COeau-
HEHHEM JIOCTUTHET TIOJOBHUHBI CeKyHIbL. [IpencraBpTe, dYTO OTO 3HAYUT JUIS  CETH
CO CKOpoCcThl0 mepenaud JaHHbIX 100 wmuuimoHoB OuT B cekyHay. OpHako HeoO-
XOJMMOCTD BBITTOJIHEHUS TAKOTO KOJIMYECTBA MOIMBITOK BOSHUKAET OYCHb PEJIKO.

Hackomnpko BEPOSATHO BO3HHKHOBEHHE KOH(JIUKTOB? Hcnoab3oBaHue Kabe-
JIeW, [JMHA  KOTOPBIX HE  NPEBBIIAET  JIOMYCTUMOW  BEIWYMHBI, CHWXXAET  IIAHC
BO3HUKHOBEHUS  KOH(QUIMKTA, TIOCKOJIBKY  y3JIBl  CMOTYT  YCJABIIIATh  HIMPOKOBEIA-
TeNbHYIO Tepemauy apyrux  y3ioB. (Hampumep, mnpumenutensho K cetu  Ethernet
9TO 3HAYMT, YTO YYacTOK Kkabenss He [JOKeH ObITh JuinHHee 185 MeTpoB, mocne
Yero CHUTHal CleAyeT YCWiIuTh.) DaKkTHUUecKH, MeToJ paboThl CETH C JIOTHYECKOM
IITUHHOM TOIOJIOTHEH yeenuuugaem BEPOSATHOCTh BO3HMKHOBEHMS KOH(JIMKTOB
MaKeTOB. Ecim  y3em  He  MOXET  BBINOJHUTH  IIMPOKOBEIIATENIBHYIO  Iepenady,
MOKa CeTh 3aHfATa, TO UTO K€ CIYYHTCA, KOTJa JIMHHS CBS3M OCBOOOIUTCS, a He-
CKOJBKO Y3JIOB YK€ Oyayr uMeTb JaHHble g nepenaun? OHWM  BHE3aMHO HAYHYT
OJTHOBPEMEHHO TiepelnaBaTh CBOIO HH(poOpMmamuio, B pe3yapTaTeé 4Yero CHOBa MOTYT
BO3HUKHYTH KOH()IUKTHI.

Yurure, dro oOmnMcaHHas BBIIIE IPOLEAYypa HMMEEeT MECTO B  CETEBBIX  ILIATax
Ethernet. [TosTOoMmy, eciu BBI HaMepeBaeTech HCIIOJIB30BaTh TOIOJIOTHIO
Ethernet, BOo Bcex y3max ceTM JODKHBI  OBITh  ycTaHOBIEHBI  TuiaThl  Ethernet.
Cerp Ethernet moxer ObITh moOCTpoeHa Ha 0Oa3e  (U3MYECKOW  IIWHHON, 3BE3/I0-



00pa3HO UITH KOJBIIEBOW TOTIOJIOTHH.

MpumeyvaHune
CeTb Ethernet He gaBnseTcss €OWHCTBEHHbIM MPUMEPOM WCMOMb30BaHUSA JTIOrMYECKOn
LUMHHOW TOMOMOrMK, OdHaKko 3TO Hambonee u3BecCTHbI ee npumep. [dpyrve ceTn, B
KOTOPbIX UCMONb3yeTcsl formyeckasa LuHHas Tononorud, Bknodass LANtastic dpupmbl
Artisoft n LocalTalk/AppleTalk, noctpoeHbl Ha 6a3e komnbioTepoB Macintosh. CeTb
LocalTalk cnocobHa nepefaBaTb TOMbKO YeTBEPTb MUNNIMOHOB BUT B CEKYHAY, HO B HEWN
Ncnonb3yTcs MHorne 6asoBble NPUHLUMMBI NOCTPoeHus ceTn Ethernet.

Jlo2zuyeckas konibyeeasi moriosio2usl.

Jlornueckas IAHHAs TOIIOJIOTHST SIBIIAETCS CHUCTEMOM HIMPOKOBEIIATEIIBHOMN
nepenayd: TO, 4YTO ''cKaxker" oOJIHA CcTaHOMsA, chablmar' BCEe  OCTajbHbIE. A BOT
CeTb ITOCTPOCHHAs IO  KOJIBLEBOW  TOMOJOrMHM  (YHKUMOHHUPYET MHaye. B Takux
cersx, kak Token Ring u FDDI (Fiber Distributed Data Interface — pacnopene-
JeHHBIM ~ wWHTEepdeHC Tmepemadyd  JaHHBIX [0  ONTOBOJIOKOHHBIM  KaHajam),  Kaxjas
CTaHIMSI JIOJDKHA TOBTOPATH TO, YTO OHA YCIBILIUT OT Mpeablaylnel, paboras mpu
IepeHoce JaHHbIX MoAo0HO '"mokapHoW wmemouke". Korma mopuMst  JaHHBIX — BO3-
BpallaeTcss UX  OTHpaBUTENIO, IMepenadya  mpekpamiaerca. Becb  ¢aiin  He  MOXeT
OBITh TepelaH M[EJIMKOM B BUAE OJHOTO IakeTa, I03TOMY OH OyAeT TepenaBaThes
nopuusmu (puc. 6.7).

Opranu3alliOHHOM OCHOBOM JIOTUYECKOW KOJIBIIEBOM TOIMOJIOTHH SIBJISIETCSl  CIICIIHMAIIbHBIN
dbopmar makera IaHHBIX, Has3bIBaeMblii ocmaghemoti (token pocket). (Kagp mMoxkHO paccMaTpuBaTh
KaK CBOEOOpa3HbIM KOHTEHHEp, JJIs YIAKOBKH JaHHBIX C IEJBI0 JaJbHEWIed mepecbutku. OH
BBITIONHSIET T€ )K€ (PYHKIIMH, YTO U METAJUIMYECKUNA KOHTEHHED JIJIsI MOPCKHX U YKEJIE3HOJOPOKHBIX
[IEPEBO30K: 3alllMIIAET COJACPKUMOE OT IOBPEXKACHUNW, HMMEET OTIMYUTENbHbIE 3HAKU Ha
IOBEPXHOCTU B OINPEJECICHHBIX, PErJIaMEHTUPOBAHHBIX MECTaX W, CaMO€ IJIABHOE, Ha KOHTEIHEpe
yKa3zaH ajpec MojyyaTeys. JTO U €CTb MapKep, KOTOpPhI MOXXHO paccMaTpuUBaTh Kak ITyCTOU
KOHTeliHep, CHaOKeHHBI (rmakkoM, Ha KOTOPOM HANUCAaHO COOOIIEeHHWE JUIS  BCeX
KEJIE3HOJOPOKHBIX CTAHIIMI U MOPCKUX MOPTOB, BCTPEUAIOIIUXCS 10 MapLIPYTy €ro CIEAOBAHUS).
Hcnonb3oBaHne Mapkepa TMO3BOJSET YCTPAHUTh KOHGIMKTHI TMAKETOB, TapaHTHPYS TO, YTO B
JAaHHBI MOMEHT BPEMEHM TOJBKO OJIHA CTAaHIUS CMOXXET MOChUIaTh MH(OpPMALMIO Yepe3 CETb.
Takoit mMetox HasbiBatoT 3craderoil. OH neiicTByeT moJo0HO BONIIEOHON Manoyke, HaBOSIIEH
MOPSAJIOK B CETU NpU MNosiBIeHUU IIyMOB. CyTh MeTOZa COCTOUT B TOM, YTO TOJIBKO OJIMH Y3€dl,
KOTOPBIM KOHTPOJIHPYET dCTaeTy, MOXKET MepeaaBaTh HHYOPMAIIUIO Yepe3 CETh.

Kakum ke oOpazom ocradera mnpoxomutr 1o ceru? Korga pabouas craHuus
3aBepiiaer paboty ¢ dcrtaderod, oHa OCBOOOXKTaeT ee IS Kakoil aubo  Onwm-
KaWmeil Ha JwmHMUM cTaHiuu. Eciam  acradery HHUKTO HE  3axXBaTHT, TO pabouas
CTaHIMs TIepedaeT ee BTOopodl pa3. EciM HUKTO HE OTBETUT U BO BTOpPOM  pas,
pabouass CcTaHIMS TIOCHIIAET OOMMKA  3ampoc, Ha3bIBAGMBIM  KAOpoOM  3ampoca  npe-
emnuka (Solicit successor frame). DToT kaap NIPOXOAMT IO BCEil CETH, CIIpAIINBas:

"Kto  cnmemyrommuit  mommkeH  mpuHATH  Mmapkep?".  Ecnm kakasg-nmubo  pabouas
CTaHIMsI OTBETHT, TO TIOChUIAlomas paboyass CTaHIUA aApecyeT Mapkep JTOH ke
paboueit craHuuMM u nepenaer ero. IlockonbKy HH OJMH y3€d HE MOXET ocylle-
CTBISITH Tepenady JMaHHBIX JO TeX TIop, Moka Tmopuus (Kaap) [aHHBIX He CJelaeT
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Nepepnava: “Cenvac camoe Bpemst
BCEM NOPRACHHLIM MIOAAM MOMOYL
csoeu napTuun”

Puc. 6.7. lNepecobinka gaHHbIX B CETU C KOSTbLIEBOW JTOMMYECKOW TOMOMNOrMen.

MOJIHBIM  Kpyr 1O Bced ceTh, TO HU OAWH I[EPCOHAIbHBIA KOMIBIOTEp HE Oynaer
KJaTh JIONbIIE, dYeMm Tpeldyercs Uil OJHOTO obopora wuHMOpManuu, Tmepex Tem'
KakK OH MOJIy4UT IIaHC Ha NepeJavdy JaHHBIX.

B CETeBOU KOJBIICBOH TOITOJIOTUH HE BBIIIOJIHSECTCS HIAPOKOBEIIATEIbHAS
nepegaya JaHHbIX 1o ceth. OHM mepemaroTcs OT y3la K Y310y, [OITOMY OoJblIoe
3HAUYCHHE HMeeT CUHXPOHU3aIUs MPOLECCOB, rapaHTUpyroLIas, YTO nepechl-
JaeMble  TIO0  CEeTH  KaJpbhl NPUHUMAIOTCA  JOJDKHBIM  oOpasoMm. BaxHo  Takxe,
yToOBl M Mapkep oOecreyuBal Takyld CHHXpOHM3amuio. M3-3a  BaXHOCTH  Map-
KEpOB  JIA  MNOJAEpKaHUs  MOpsAIKa B CETH, MOCTPOEHHOM MO  JIOTMYECKOU
KOJBLEBOM  TOMOJIOTH, OJAMH  KOMIBIOTEp  CIEUUATBbHO  BbIAENsAETCA Ui yIpaB-
JIEHUsST ~ MapKepoM. OTOT  KOMIBIOTEp, HA3BIBAEMBIA  3a0amuukom  Mmapkepa WU
AKMUBHLIM ~ MOHUMOpPOM,  ONpENeNsieT  TOTEeP0  MApKEepOB,  OTCIEKHUBAET  Nepenady
KaJpOB M CO3JAaeT HOBBIM MapkKep, €ciau JOTO HeoOXOAUMO. AKTHUBHBIA MOHUTOP
TaK)kK€ TEHEpUPYeT HUMIYJIbChl  CHTHAJOB  BPEMEHU B  CETH, CHUHXPOHHU3UPYIOIIHE
BCE OCTAJIBHBIC Y3JIbI CETH.

CmaHdapmbi |IEEE.

OtnmenbHBIE THUOBI  CeTed B HACTOsIIEee  BpeMs  CTaHIApTHU30BaHbl  MHCTUTYTOM
WmxenepoB 1o  DnekrporexHuke W Pagmoamextponmke (IEEE  —  Institute  of
Electrical and Electronics Engineers). CoOTBETCTBYIOIIHE  CTaHAAPTHI  OMPEACISIOT
CTPYKTYypy  CeTei Ha  (uznueckoM U KaHaIbHOM  ypOBHE MOJIENH OSlI.
OTH  ypOBHM B  ONPEACICHHOM  CMBICIIE  TEPEeKpPBIBAIOTCS  Opyr  C  JIPYTOM,
MOSTOMY  CTaHAApPThl  OINHUCBHIBAIOT KakK (PU3MUECKYI0 Cpely Iepeiadd  JaHHbIX, Tak
W METONbl Tiepefadyn TMakeToB. JlpyrmMu cioBaMH, BBl CMOXKETE Yy3HaTh, Kak Oyzer
BeCTHM ce0s CeTh, YJAOBJIETBOPSIONIass ATHUM CTaHAapTaM, W Kak 23Ta CeThb JIOJDKHA
OBITh ~ CKOHCTPYMpOBaHa JUIs  BBHIMOJIHEHWs  TpeOyeMblx 3amad. Jlamee  TPHUBOAMTCS
0030p HekoTopbix craHgapToB |EEE, cceuikm Ha koTophle BB, BEpOSTHO, BCTpe-
TUTE, Korga Oy/eTe UMETh JIeJI0 C OpraHu3aIuei ceTei.

MpumeyvaHue
Bce atu ctangapThl HaunHatoTea ¢ umdpbl 802, nockonbKy 3a NoaAepPKKy CTaHO4apTOB




B obfiactu nokanbHon cetu otBeYdaeT 802-n komuteT |IEEE.

Cmanoapm 802.2

Cranmapt  802.2  ompenenser  mOpaBWwia  NepeJayd  JAaHHBIX  HAa  KaHAJIbHOM
YPOBHE JJIsl CETEBBIX TOMOJIOTHH, ONpeAeNICHHbIX B cTanaapTax 802.3—802.5.

Onu mnpumeHuMbl kak K cersm Token Ring, Tak u x Ethernet, u onwuceBator
B3aUMOJICHICTBHE  MEXKIYy CETEeBBIMH  MmpoTokosamu, Hampumep, TCP/IP, wu cersamu
pazmuuHbix  tunoB.  Crampmapr  802.2  mpeaycMaTpuBaeT — (PyHKIIMOHUpPOBaHHE  CEeTel
B pexume 0e3 coeauHeHUs ()i MPOTOKOJIOB, KOTOpble HE TpeOyloT  YCTaHOB-
JEHUS  SBHOTO COCIWHEHWS) WJIA B pPEXUME, OPHCHTHUPOBAHHOM HA  COCIUHEHUE,

(T.e.  TpeAHAa3HAYCHHOM  JJIS  NPOTOKOJIOB,  TPEOYIOIIMX  SBHOTO  YCTAHOBJICHUS
COCIMHCHHS).

B crannapre IEEE xananbHbIN ypoBeHb pasnenseTcs Ha JBa MOAYPOBHS:

noaypoBeHb  cesa3u noeuueckux kamanos (LLC — Logical Link Connection), Ha3bI-
BacMblii TaKke ypPOBHEM coedunenusi kanara nepeoayu Odannvix (DLC — Data
Link Connection), u Ha ™OXYpOBEHb ynpasienus OOCMYNoM K cpede nepeoayu
(MAC — Media Access Control). Ha LLC-ypoBHe oOecrieunBaeTcs yrpaBlCHHUE

I/IHTCP(bCfICOM MCKOY BCEMU CE€TCBbIMU TOIIOJIOTHUAMMU n ux IIPOTOKOJIaMHU
nepenadyd  JaHHBIX  (cereBoro  ypoBHs). Jlis  BBINONHEHHMS 3TOW  33/Ja4d  CpENCTBA
LLC-ypoBHs ONUpPAIOTCS Ha CpeacTBa YpOBHS MAC, [IPEIOCTABIISAIOIIETO
oIpeieJICHHbIC CBEJCHHUS 00 azipecaru nHpopmanuy. Hcnons3yemsrit xKe
METOJ afjpecanuy HHPOPMALIUU ONPEACISETCS TUIIOM CETH.

CmaHdapm Ethernet (802.3n).

Cerp Ethernet BmepBeie Obuta ckoHCTpyupoBana B 70-x rT. gokTtopoM Pobep-
toMm Merkandpom (Robert Metcaife) kak wyacte mnpoekta "oduca Oyaymero". B 1O
BpeMsi 93TO ObUIa CeTh CO CKOpocThio pabotel 3 Mout/c. B 1980 1. cerb Ethernet
Obuta  craHmaptu3oBaHa  kKoHcopumymom ¢upm  DEC-Intel-Xerox (DIX) kak cetb
co ckopoctbtio 10 Moéutr/c, a B 1985 1. oHa Obuia cranmaprusoBaHa 802-M KOMH-
tetom |EEE. C Tex mop HoBas TtexHonorust Ethernet wnacnenyer mnpusHaku 6a3oBoit
CTPYKTYpbl ~McXOmHOW cxembl Ethernet, mnpenmycmarpuBaromieii  JOrHYECKYyH  HIMHHYIO
TOMOJIOTMI0O M  METOJ MHOXECTBEHHOro JOCTyma C KOHTpoJeM Hecymedl u oOHa-
pyxennem  koHpumktoB (CSMA/CD —  Carrier Sensing Multiple  Access  with
Collision  Detection). B  pasnuuneix  tumax  Ethernet  wcnomesyrorcs — pasnudnbie
¢uzmveckue  Tomojioruu  (HampuMep, 3Be3/J000pa3Has WM [IWHHAs) W pa3iudyHbIe
TUIBI Kabenei (Hanpumep, UTP, koakcuanbHbINA, ONTOBOJIOKOHHBIN).

MpumeyaHue
Bce cetu Ethernet Tnna 10Base2, 10Base5, 10Ba3eT nnu "10BaseF siBnstotca "Bapu-
aumsamu Ha Temy" ctangapta 802.3.

OcHosBbl Ethernet.

Nudopmanus, "myremectByer" mo cetu Ethernet B Buae makeToB,  KaKIbId
M3 KOTOPBIX COCTOUT U3 IIECTH YaCTEH.
IIpeam6yna.  Conepxxut  BoceMb  OaiiToB  uHpoOpmanuu,  HCHOJIB3yeMOM s

MO3UIIMOHUPOBAHUS OCTAILHON YacTH HH(OpPMAIUY B TIAKETe.
Anpec HazHayenusi. Coyepxxut anmnapaTHblid aapec ("3ammuTteiii" B iaty Ethernet) padoueit
CTaHIIMM WUJIM CTAHIUH, KOTOPbIE MPUHUMAIOT 3TY HHPOPMAIIHIO.



Anpec ucrounuka. [To3Bossier npuHumaroeii pabodeit CTaHIIMK pacro3HaTh padouyio
CTaHIIMIO, ITOCJIABIITYIO MHPOPMAIIHIO.

Tun. Onpenensier THN HHPOPMAIUH, XPAHSIICHCS BHYTPH YaCTH MMaKeTa C JAHHBIMU —
SIBJISIETCS JI oHA Tpadudeckoit nHpopmanmeit, TekctoM ASCII wim yem-nmu6o apyrum.

dakTHYeCKHE JaHHbIe. DTO MOXET ObITh JTr00as nHdopmaius oobemoM ot 46 10 1500
0alTOB.

KoHTpoJibHas mocjie10BaTeILHOCTD Kaapa. [103BoseT onpeaeuTh OmmMOKY epeadn
MAKeTa; UCTIOIB3YETC s ISl IIPOBEPKH TOTO, IOCTUTIIA JIM OCTAJIbHAS YacTh MaKeTa MeCTa
HazHaueHUs 0e3 MOBPEKICHUS.

Ha puc. 6.8 mokasansl yactu kajapa Ethernet 8 coorBercTBum co cranmaprom 802.3.

Npeambyna ' Havanwwsil - Adpec na-
Snaqenus

Puc. 6.8. CtpykTypa kagpa cetn Ethernet B cootBeTCcTBUM CO cTaHgapTom 802.3

Mmeercss HECKOIbKO pasnuuHbix TunoB Ethernet, kakaplii co cBouM coOCT-
BCHHBIM HOMEPOM W HMEHEM, II0J KOTOPHIM OHHM Haum0oJiee W3BECTHBI. OTH THIIBI
orucansbl B Ta0i. 6.1.

Ta6nuua 6.1.

HekoTopble Tunbl ceten Ethernet n nx onncaxue.

Howmep Ob6meynor- @usuyeckas Tonoyorus u cpe- [Ipomycknas
crauman- DEOUTENBLHOE 1A IIEDENAYN HTaHHBIX CHOCOOHOCTD
Ta IEEE HARRAHUE
802.3 10Base?2 IInnHasa, TOHKHHA Koakcuais-  10Mout/c
HEIN Ka0elb
802.3 10BaseS [IvHHas, TOJACTHINA KOAKCH- 10 Mowut/c
?lT”-J—TRTf;T Kaﬁerﬂ, amg MarmucTna-
. ’T‘OHR'Wﬁ — TIIT9 OTROTIOR OT
MarucToaiu K xkaxunomv PC
802.3u 100BaseT 3Be3nooOpaszHas. Hedkpanuno- 100 Mour/c (Bep-
unm Fast RAHHAS RUTAS T1ANA cust Ha 10 M6ut/c
Ethernet 3amaa B 802.3)
803.3z Gigabit 3Be3n000pa3nasi, 1000 Mo6urt/c
Fthernet HRI KAOETh TITS MATUCTNATIN.

KOaKCHaJbHBIA Ka0elb I OT-
BOJIOB K KOHIIEHTPaTOpaMm

MHTepnpeTtauma Ha3BaHMK ceTen Ethernet.

Ceru Ethernet pasnuyHbpIX THUIOB MMEIOT OOIIEIPUHATHIC HAa3BaHUS, IMOJ KOTOPBIMH OHH
M3BECTHBI OoJiee IMUPOKO, YEM MO0 COOTBETCTBYIOIIMM HOMEpaM, MpUCBOEHHBIM KomuTeToM IEEE.
OTu Ha3BaHUS OPOPMIIEHBI Kak KOMOHMHamus OyKB W 4HCENl M, BO3MOXHO, BBITTIAIAT He Ooiee
CoJIepKaTeNIbHO, YUeM HOMEpa UX CTaHJapToB, npucBoeHHble |EEE. OHu He oueHb nHpOpMaTHBHBHI,
U OCHOBHOM MNPHUHIMUN HX COCTaBJICHUS COCTOMT B TOM, YTO IIE€PBOE YHCIO OIHUCHIBAET
MaKCUMaJbHO BO3MOXHYIO CKOpPOCTb IMepeJaud JaHHBIX B ceTh (B Meraburax 3a
cekyuay). Jlamee wmmer cmoBo "base”, os3Haudaroimee, YTO TMepegadya  JAHHBIX  BbI-
nojHsercs 0e3  MOAYMSALMM  Hecylled, T.e. JaHHble TepelaloTcs  IOCIe0BaTeIbHO



B OTIMYME OT [IMPOKONOJOCHBIX CceTeil TWma TeX, YTO HWHOTJa HCHOJB3YIOTCS
s coeguHennit WAN u B KOTOpPBIX JaHHBIE MOTYT [epeAaBaThCsl —MapajlielbHO.
(Peur Bmer o mepedade JAHHBIX OJHOBPEMEHHO Ha HECKOJBKHUX Pa3HBIX HECYIIUX).
Haxkomner, MOCTEAHSISA OykBa ornpezaenser npeeabHO JOTTYCTHUMYIO
JUIMHY CETMEHTA CETH (B METpax).

[locnegnsis  yactb  o0OO3HA4YeHWs, HE OUYEHb I[OJEe3Ha, IIOCKOJbKY HE  Bceraa
CONICP)KUT TOYHBIE cBeaeHus. Hampumep, B cetm 10Base2 pnuHa cermenra  (ak-
TUYECKU HE MOXET IMpeBbimar 185 wmerpoB. Ho Ha 3TOoM MecTe He Bcerja MOXKET
CTOSITh ~ 4YMCJIO, MHOTAA 37eCh  yKa3biBaeTca Tum  kabens, Hampumep, 100BaseT
(Butass mapa) wuimm 100BaseF (onmToBosiokOHHBIN Kkabenb). Tem He MeHee, ecCiH
BBl KOrAa-mubo  3ajaBaluCh BOHpocoM, Todyemy cerb 10Base2 HazBaHa HWMEHHO
TakK, TO TeNepb Bbl HOJYYUIH OTBET.

MpumeyvaHune
HesaBucumo oT Tuna cumsmndeckon tononoruun, B cetn Ethernet Bcerga ucnonb3ytoT
NOMMYECKYHO LUMHHYIO TOMOJSIOrMIO, O3HavaroLLyto, YTo Bce kabenu LAN - yacTb ogHOro
M TOrO Xe TpakTa nepegayv AaHHbIX U OCTYMNHbI BceM ceTeBbiM PC.

HezaBucumo oT THIIA CeTH, Hauboee puMeyaTeNbHON 0COOEHHOCTBIO
craggapta  802.3n  SABISIETCS  MemOO  MHOMCECMBEHHO20  OOCMYNA  C  KOHMpOJlem
Hecywell uwacmomul u  obnapyxcenuem rongauxkmos (CSMA/ICD — Carrier Sensing
Multiple  Access with  Collision  Detection). Meroag  MHOXECTBEHHOTO  JOCTyma ¢
KOHTPOJEM  Hecyllel  4acToThl M OOHapyKeHHeM  KOH(DIUKTOB —  COBEpILIEHHO
HEBO3MOXKHO  BBITOBOpPHUTH, He mpaBaa Jau?  Ha3Bamme  oTpakaeT camyl  CyTh
HauOosbIiel mpobsiembl  ceteir  Ethernet, kopoTko ommcaHHyl0 —paHee: Kak — MOXHO
OJHOBPEMEHHO  IOCBUIATH  Yepe3  CeTh  OrPOMHOE  KOJMYeCTBO  uH(popmammu  Oe3
BCAKUX KOH(MIUKTOB?

Kparkmii oTBer TakoB: HEBO3MOXHO. OIHAKO O3TOT OTBET HE Takas Yx OoJbiias
HempusiTHOocTh:  Ethernet  paccuumana Ha  BO3HMKHOBeHHE  KOHQIIUKTOB  BpeMsl  OT
BpemeHu. YtoObl pa3oOparbcst B CSMA/CD naBaiite pa3oObeM 53TO Ha3BaHHE Ha
qactu. Cnoo "Carrier" (mecymias) o3Ha4yaeT: BCE Y3/Ibl Iepel MOMBITKOW Iepeaadn
JaHHBIX "ciymaioT" ceTb 4YTOOBI ONpEeAeNuTh €€ COCTOsHHME (CBOOOJHA WJIM 3aHsATA).
Cnoea "Multiple access” (MHOXECTBEHHBIH  JOCTYN) O3HAYAlOT: BCE  Y3Jbl  CETH
UMEIOT JIOCTYI K OJHOMY W TOMY »JK€ Ka0emo, T.e. BBIONHSAETCS IIMPOKOBENIA-
TenbHas mepemada curHaga mo Bced LAN. Haxkowen, cmoa “"Collision detection”
O3HAYaroT: JIO00W y3ed MOXET ONpelNeNuTh, YTO JPYrod y3enl Hayaln Tmeperady B
TO Bpems, Korma THepBblii y3en eme nepegaer  ganHele.  Kopoue, CSMA/CD

npeaocCTaBIsACT Cpe€acTBa, ITO3BOJIAOINUEC YMCHBIINUTDH BECPOATHOCTH KOH(bJ'II/IKTOB
MCKAY Imak€TaMu IIyTeM HUCIIOJIB30BaHUA KaXXJIbIM PC HJHpOKOBeH_IaTeHLHOﬁ npen-
BapHTeHLHOﬁ nepeaadun CHUI'Halia, Ha3bIBAEMOI'0 CUCHAIOM KOHmMpOJiA Hecyu;eﬁ

(earner-sensing signal) mepenm mnepemauyeidl JaHHBIX C IEJIbIO ONpPEICICHHS, HE BEIET
JIU MIMPOKOBEIIATENIbHYIO Nepesiady Kakas-nubo apyrast pabouas cranuus. Ecnu takod nmepenadu
HET, TO o pe3yJbTataM npuema CUTHaja KOHTPOJIS Hecylen
MpUHUMAETCA  pemieHne '"Bce CcBOOOMHO", ™ pabouas CTaHIMS HAuYWHAET Tepenady
naketa. OpHako ecad B pe3yiabTaTe INpuUeMa CHUTHala KOHTpOJs Hecymedl oOHa-
pyXHBaeTcs mepefaya JaHHBIX Jpyrod pabodedt  cTaHuued, TO TepBas  CTaHIUA
OKUJIaeT HEKOTOPOE BpeMsl, MPeXk/ie YeM HayaTh IIMPOKOBEUIATENbHYIO IIepeaayy.

OnucanHbli METOA TMO3BOJIAET M30erarb KOH(JIMKTOB J0 TeX Iop, TII0Ka ce-
TEBOM TrpaQuK HE CIUIIKOM WHTEHCMBEeH M JyuHa KaOener LAN He mnpeBblmaer



NpeNenbHOrO0 3HA4YeHHsA. Ecaum  JKe  BBINONHSAETCS  Kakoe-TMOO W3 OTHX  YCJIOBHUH,
TO KOH(IUKT, CKOpee BCEro, MPOU3OHIET, HECMOTpPs Ha UCIHOJb30BAaHUE METO/a
CSMA/CD. On He rapaHTUpyeT TMepeladyy JaHHBIX TOJILKO OIHOM  paboueii
crannueir. OH oOecrneunBaeT JHIIb "MojyaHue" BCEX CTaHIMK TIepea  TeM, Kak
OlHAa W3 HUX HayHeT nepenady. Ecioum xaBe paboune CTaHIMM CIydyalHO HA4yHYT IIe-
penady omHOBpeMeHHO, To cpeactBa CSMA/CD He cMOryT yCTpaHUTh KOH(MIUKT

Ecnmu e ogBa makera ‘'"mepekpsiBatorcs', TOo CSMA/CD mo3Bonmur u30€kKaTh
MOBTOPEHUS KOH(JIHMKTA. Kak ObLIO YKa3aHo panee, cpazy nocire
BO3HUKHOBEHHUs  KOH(pIWKTa  Kaxkmas  paboyas  CTaHIUS  BBIOMpaeT  CIIy4ailHOE
yhucno Mexay | w2 mepex MOBTOpEHUEM TMONBITKM repenadn. Ecim  1gBe  pabo-
Yype CTaHIMK BBIOEPYT OJHO U TO K€ YHCIO, TMPOM3OUIET TOBTOPHBIM KOHMIUKT
OpyY HUX T[ONBITKE  BBINOJHUTH  OJAHOBPEMEHHYIO  IIMPOKOBEUIATENbHYIO  Iepeaady.
Torma oHu BBIOCPYT umMcIO MeXAy | u 4 ©W CcHeTarOT BTOPYK MONBITKY. I[Iporecc
UAeT 0 TeX TOop, IOoKa pabouyue CTAaHIMM YCIENIHO HE 3aBepliaT IMepenadyy CBOUX
JAHHBIX WJIM TIOKa HE BBIMOJIHAT 16 Oe3ycnemHbiXx MONbITOK. Eciu oHM HE CcMOTyT
YCTpaHUTh KOH(GIMKT 3a IIEeCTHAALATh IMOMBITOK, 00e paboyue CTaHIHUU CIENaloT
nay3y ¥ MpeoCTaBsT IIAHC APYTUM CTAHIIMSAM BBITIOJHUTD MIepeaady JaHHBIX.

CoseT
Ecnun 16 nonbITOK HE NPUBOAAT K YCNELIHOMY BbIMOMHEHUIO Nepefayn AaHHbIX, TO 3TO
O3Ha4yaeT Hanuune B CeTM HEeKOoTopol HeucnpaBHocTM [lpoBepbTe LENOCTHOCTb
kabenewn unu BbINONMHUTE XONOAHYI0 Nepes3arpy3ky obopyaoBaHns ceTu

B npuBeaenHom Hike crucke (cM. Tabi. 6.2) nmepeyuciensl 1uana3oHbl YHCed,
HCIOJIb3YEMBIX MPU KaKIOW MOBTOPHOM MOMBITKE YCTpaHEHUs KOH(DINKTA Mepeaayu.

Taéauna 6.2

Homep onpITKH JInana3oH Ymcen

1 1-2
1-4
1-8
1-16
1-32
1-64
1-128
1-256
1-512
10-16 1-1024

O 00 NO Ul WN

Kopoue roBopsi, wmeronr CSMA/CD He mpenHasHayeH Ui  [PEJOTBpAIlCHHS
moboro KOHGUMKTa, HO OH MUHUMHU3HPYET BpeMs, Ha KOTOpoe KOHQIMKT 3alep-
’KHBaeT padboTy cetH (puc. 6.9).

CkopocTtHble ceTu Fast Ethernet n Gigabit Ethernet.

Kak yxe Obuto cka3aHo, cerb Ethernet Buayane pabGorama co  CKOPOCTBIO
3 Mour/c, a 3aTeM ee YCOBEpLICHCTBOBAIM /s paboTel co ckopocthio 10 Moburt/c.
Ckopocte B 10 MOut/c OplTa BHNOJHE JOCTaTOYHA JO TMOPHl 1O BPEMEHU, I0Ka B
1995 r. o¢unmaneHBIM = CTaHAApTOM He npu3Hamu cerb Fast  Ethernet, paGo-



Talolyl0 co ckopocteio 100 Mout/c uyepes kabemp UTP  kareropum 5. DOta
TEHJCHIMSA  TOJy4YWiaa  pasBuThe 1pu  paspaborke cerm  Gigabit  Ethernet,  mc-
MOJIB3YIOIICH TEXHOJIOTHIO OpraHu3aIiu [IUPOKOTOJIOCHBIX MarucTpagbHbIX
cereil. Takas TEXHOJIOTHUS CIIeIHATIBHO paspaboraHa TSt peI0CTABICHHSI
cersm  Ethernet  Bo3moxHOCTM ~ paboTarh  Ha  JIMHHAX  CBSI3M  CO  CKOPOCTBIO,
NPEBBIIIAIONICH  TPOMYCKHYIO  CIOCOOHOCTh  ONTOBOJIOKOHHBIX — Kabemeil. B coort-
BeTCTBMM ¢ Ha3BanumeM ceth Gigabit Ethernet pabGotaer co  ckopocthio 1000
Mo6wut/c unmu 1 I'6ut/c.

MpumevaHue

CeTb Gigabit Ethernet npegcraBnsiet cobon LAN-ceTb, B KOTOPON NPUMEHSETCA MHO-
rOMOAOBbIA OMNTOBOSIOKOHHBIN Kabernb, HO IEEE n3yyaeT meTonbl €e NpMMEHEHUs Ha
ceTax ¢ kabenem DTP kateropun 5 B 6onbwmHcTBe LAN nNpn MCnonb3oBaHUM SaHHOMO
BbICOKOCKOPOCTHOrO BapumaHTa Ethernet npuaeTcs npMMeHATb CeTEeBYK TEXHOMOMMIo
100BaseSX, peanuaytowlyto ceTb Gigabit Ethernet Ha 6a3e LUMPOKONOMOCHbLIX MarncT-
panbHbIX NWUHUA Nepefadn AaHHbIX, AJSIMHA KOTOPbIX He MOXeT npesbiwate 250 m
OnvHa kaHanoB CAN wunu MAN, B KOTOpbIX MCMNONb3yeTcd OO4HOMOLOBbLIN
OMNTOBOJIOKOHHbIN Kabenb, MOXeT AOCTUraTb 3 KM.

BooGOmie, raaBHOe pasmuume Mexay —cersamu  Ethernet  pasHbIX  THIOB  3aKITiO-
JaeTcs B HUCHOJNB3YeMBIX (U3MYECKUX Ccpelax Tepedadyd JaHHbIX  (T.e. B THMAx
kabemeil) W 3aBHCANIMX OT HHX CKOpPOCTSX paborel. B cersx Ethernet Bcex tumos
ucnone3yercss  meron CSMA/CD u  OAOHOTHNHBIE — Kaapbl, CTPYKTypa  KOTOPBIX
Obula TMoOKa3aHa Ha puc. 6.8, bBoaee BbeicOKas ckopocth paboter  Fast Ethernet wu
Gigabit  Ethernet  oOycnmoBieHa  ObICTpPBIMH  CcpelaMH  [e€peladyd  JaHHBIX, a  He
3HAYUTENIBHBIMH ~ HM3MEHEHMSIMH B  CTaHJapTax  KaJgpoB  HJIM  METOAax  IepeJayu.
Takum oOpasom ceru Ethernet ¢ pasHoli  ckopocThio paboOTBl  MOryT OBITH  CO-
€IMHEeHbBl BMecTe, M TpU ITOM HE TPUIETCS HU3MEHITh CTPYKTYypy  IIaKeTOB.
daktnueckn, B cerax  Ethernet  Hepemko — BCTpedaroTCs  COYETAHUS  Pa3IHYHBIX
CKOpOCTei, Hampumep, mnoaaepkka coeguHeHuit 10 Mout/c u 100 Moéur/c wm
nogaepxkka coeauHeHuss 100 MoOwut/c s HacTonbHBIX cucteM w1 ['Out/c st
Maructpanu. I[losTromy JocTaTOYHO WMETh BCEro OJHY CETeBYH TIIaTy Juis TMOJA-
nepxxku cetm Ethernet 10 Mowut/c u cerm Fast Ethernet — wu Bce ¢ momoInkio
onHoro  coemuHenusi. Cern  Ethernet  pasworo Tuma Ha  Qu3HYeCKOM  YpOBHE
pabotaroT ¢  HEOONBIIMMH  OTIMYUSMH, HO BCE OHH  HCHOJB3YIOT  OJMHAKOBBIC
CTaHIapThl  KaHaJbHOTO YPOBHA M  TOXTOMY MOTYT  B3aUMOJIEHCTBOBATh JPYr C

TPYToM.
B cerm  Gigabit Ethernet oGecmeumBaercs  Kak  MONyAyIUIEKCHAs  mepeaada
JaHHBIX AN pas3jenseMblx  obsacteid cetw  (Tex  oOnacteidl, B  KOTOPBIX  Y3Jbl
"OoproTcs" 32 UCHOJB30BAHME TMOJIOCHI  NPONYCKaHWs  CETH), TaKk M  JyIUIeKCHa,
IIpUMEHsIEMast I E: Hepas3AesieMbIX oOnacrei, IIOCTPOEHHBIX 1o MPUHLINITY
"koMMyTaTop K KoMMmytaropy". Pasnensiemble oOmacth, B KOTOpBIX JUIsl  ycTpa-
HEHMsT  KOH(IIMKTOB  MakeToB  wmcmoin3yercs wmeronq CSMA/CD,  B3auMopeHcCTBYIOT
B cerm  Gigabit  Ethernet  obecreumBaeTcss ~ Kak  TOJYAyIUIEKCHas  Iepeaada
JaHHBIX s paszlenseMblx  obmacteid cetm  (Tex  oOmacteif, B  KOTOPBIX  Y3JIbl
"OoproTcs" 32 UCHOJB30BaHWME TMOJOCHI  IPOMYCKaHWs  CeTH), Tak M  JIyIJIEKCHas,
IIpUMEHsIEMast I Hepas3AesieMbIX oOnacrei, IIOCTPOEHHBIX 1o MPUHLINITY
"KOMMYTaTo K KomMmyrtaropy". Pasnmensemble o6mactd, B KOTOPBIX  JUId cTpa-
yr yT y ) Yy
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Kaxgbiv y3en cetu xaet CriyqadiHo@ YUCNO MUNNUCEKYHA Nepea Hauanom
nepenaym, Haaench, YTO BpeMeHa 3a4epXeK OKaxyTcs
Pa3HbIMUK, ¥ OHW He NOLWMOT NaKeTbl OQAHOBPEMEHHO

Puc. 6.9. BoccTtaHoBneHne cBA3n nocne KoHgnukTa ¢ nomouwbio metoga CSMA/CD.

HeHHMsT KOHGJIMKTOB TMakeToB wucmonb3yercs Mmetoq CSMA/CD, B3auMOAEHCTBYIOT HECKOJIBKO
nHaye, 4eM pazaenseMble obnacty, coJieprKaliue Oonee MEJIEHHBIE
cetn Ethernet. 910 00yCIIOBJIEHO MOBBLIIICHHBIMA CKOpPOCTSIMH JIAHUH CBSI3H.
[lockonbKy  CKOpOCTH  CETH  BBICOKAa, B  IpPHMEHSEMbIE  CIIOCOOBI  CHHXPOHM3ALUU
JNOJKHBI ~ ObITh ~ BHECEHbl M3MEHEHHUS, HWHaue y3JIbl He CcMOoryT 'ycielmarh' —Jpyr
JApyra Tmepen HadaioM cBoeil mepemaun. [lostomy B cersx Gigabit Ethernet s
YCTPOWCTB, paboTalmuX B TOJYAYIDIEKCHOM peXume (y3Jbl  CETH), MHUHHUMAaJIbHBIN
KBaHT BPEMEHM, MPEAOCTaBISIEMBIA  KaXIOMy MaKeTy, yBeluuuBaerca or 64 1o



512  OaiiToB, T.e. KaxAOMy Y31y TPEIOCTaBISETCS OKHO, JIOCTATOYHOE JJs  Tie-
pemaun 512 OaiitoB BMecto 64. B makerax ¢ pasmepamm MeHee 512 GaiiToB
cBOOOgHBIE  MecTa  OyIayT  3amoiHeHbl  He3Hayamed  uHpopmanmed,  YTOOBI  HX
pasmepsl COOTBETCTBOBAJIH YBEITMYNBIIHMCS KBaHTaM BpPEMECHHU. [Tockonbky
YKpPYITHEHUE KBAaHTOB BpPEMEHU 3aMeUIsIeT Tiepenady IakeTOoB H3-3a 0ojee  PeaKux
HMIYJIbCOB  BpPEMEHHBIX  curHaimoB, B cetm  Gigabit  Ethernet  mommepskuBaeTcs
TpynmoBas — Iepeiaada MaKeToB, TMPU  KOTOPOM B TEUYEHHWE  OJHOTO  BPEMEHHOIO
KBaHTa TIOCBUIACTCS  IIeNlas Trpylma MaJeHbKUX  makeroB. OJHAKO Takoe W3MeEHe-
HUE METoJa CHHXPOHM3AMM HE  CIOCOOCTBYET  COBMECTHMOCTH C  MEIJICHHBIMU
ceramu  Ethernet, B  wactHOCTH, TmOTOMYy, 4YTO B  AYIUIGKCHBIX  OOJIACTAX  CETH
Gigabit Ethernet wucnonb3yercss Takod ke 64-OMTOBBIH KBAaHT BpPEMEHH, YTO H B
MEIJICHHBIX PA3HOBUHOCTAX CETEH, ONpeieIeHHbIX cTanaapToM 802.3:7.

OnucanHoe  BBIIE  W3MEHEHHWE  CIOCO0a  CHHXPOHHM3AIMM  CETH  NPHUBOJUT K
MOSIBIICHUIO M JPYroro  YCOBEPIICHCTBOBaHHs,  NPUMEHHUMOIO,  IJIaBHBIM  0Opa-
3oM, s cereii  Gigabit Ethernet, wucmonb3yeMbix ~Ha  MarucTpajibHbIX — y4acTKax
—  HCIOJIb30BAaHMU  YCTPOWCTBA,  HA3bIBAEMOTO  Oydepu308anHbiM  pacnpeoeirumesnem
(buffered distributor). BydepusoBanubiii  pacnpeaeauTenb aHaJIOTHYCH KOHIICH-
TpaTopy, CoeauHsIOmEMy 1Ba u Oomee cermenta ceru Gigabit Ethernet, mnomgo6HO
noBroputeNto  (paccmarpuBacMomy B Jieknumd  9). [nmaBHoe oTinmume Mexay Oydepuso-
BaHHBIM  pACIpENCIUTEIeM ©  IOBTOPUTEIEM COCTOMT B  TOM, YTO  IOBTOPHUTEIb
aJpecyeT IAaKeThl BO BHEIIHWE CErMEHTHI Cpa3y TMOCIe UX TOJIy4eHHsS, B TO BpeMs
KaK paclpeleuTe]lb MOXKET IOMelaTh IOJIydeHHbIE KaJapel B Oydep, dTo IM03BO-
nsieT 3G PEeKTUBHEE UCTIONB30BATh HMEIOUTYIOCS TIOJIOCY HMPOITYCKAHHS.

Bpsn snum  Bel B Ommkaiiiiem Oyamymiem  yBumutre cetb  Gigabit  Ethernet, moa-
KIFOUCHHYI0 K BallUM HACTOJIBHBIM paboOYMM CHCTEeMaM — OHA CIHUIIKOM JIOpOTasl.
Ckopee Bcero, 93Ta TEXHOJOTHsS OyJeT BHAYajJe MCIOJb30BAaThCS  JUISL  CO3JIaHUS
BBICOKOCKOPOCTHBIX ~ COCIIMHEHWUH  MEXIy  MapmpyTH3aTopaMd WM KOMMYTaTOpaMu
(mekrmit 9w 10) B cerm  Ethernet.  PasseprhiBanMe ee IS HACTOJBHBIX
paboumx cHCTEM TMPOM3OWIET TOJBKO TIOCIHE CHW)KCHHS CTOMMOCTH, Kak »JTO TpO-
M30IILJI0 B CBOE Bpemsi ¢ ceTbio Fast Ethernet.

MUcnonb3oBaHMe ONTOBOJIOKOHHbIX NIMHUW CBA3WN ANA BbICOKOCKOPOCTHbIX ceTen.

Texuonorust Gigabit Ethernet co3naBanacek He Ha mycToMm Mecte. [IpuMeHsieMbie B HEil METOTbI
o0ecrieyeHnsT BBICOKOH CKOPOCTH Tepefayr JaHHBIX 110 KaHala JIMHUU CBS3HM CeTH 0a3MpyIOTCs Ha
METO/J1aX, IePBOHAYAIBHO pa3pabOTaHHBIX JAJISl CETEH C ONTOBOJIOKOHHBIMU JIMHUSMU CBSI3H.

OnmoeonoKonH bl KaHan W3HAYaIbHO 3ayMaH KaK METO, CTHpArOIINi
paznuuus B CKOPOCTH  MEXKIy  CETEeBBIMH  alllapaTHBIMH  CpPEACTBAMH U CaMOM
CeTbl0, OJHAKO C TOMOIIBIO  CPEACTB, OTIMYHBIX OT OOBIYHO TIPUMEHSEMBIX C
9TOM 1eNbl0. BMECTO MOMBITKHM ClienaTh BCE YaCTH CETH JIOCTYIHBIMU W3 €IMHOIO0 MyHKTa (Yero,
(haKTUYECKH, MBITAIOTCS JOCTHYh BO BCEX APYTHMX METOAaX OpPraHW3alid CETH), OIITOBOJOKOHHBIC
KaHalbl (PU3UYECKU JIETal0T BCE YAaCTH CETH €IUHBIM YCTPOMCTBOM IyT€M 3aMEIICHHUS CETEBBIX
Ka0eneil W BBICOKOCKOPOCTHBIX KaHAJIOB Tepeladyd JaHHBIX (HAlpUMeEp, CETEBBIX YCTPOMCTB C
untepdeiicom SCSI) Ha BBICOKOCKOPOCTHBIE ONTOBOJIOKOHHBIC KaHaJbl Cpasy, padoTaroliue C
TUTa0UTHBIMH CKOPOCTSIMH. TeM cambIM cepBep MOXET OBITh TOAKIIOYEH K JKECTKOMY IHCKY
KabemsiMu, HIYIIMMH M3 HEero d4epe3 BCKO KOMHATy, HO TPU 3TOM JKECTKHH JHCK OCTaeTcs
YCTPOHCTBOM, JIOKQJTHHO MOJIKITIOYEHHBIM K CETEBBIM alliapaTHBIM CPEIICTBAM.

B ONTOBONOKOHHBIX  KaHAlax  MpEANoyiaraercs, YTO COSAMHEHHs] MOTYT  OBITh



Tpex TunoB. IlepBblil:  [ByXTOY€YHBIE, CBA3BIBAIOLIME [JBAa  ycTpoucTBa. Bropoit
OpraHM30BaHbl Kak (U3WYECKOE KOJIbLIO, B KOTOPOM BCE YCTPOWCTBA COEIMHEHBI
UMeeTe  KOJIBLICBOM  CBsA3bl0. TpeTrwmH: OpraHu3oBaHbl B BHUJAEC TaKk  Ha3bIBAEMOMU
¢abpuxu  (fabric), B KkoTOpo#l ycCTpoiicTBAa OJHOBPEMCHHO SBJISIOTCS 4acTbio  (u-
3U4ECKOM U JIOTHYECKOU CETH.

[lockonpKy ~ ONTOBOJOKOHHBIE  KaHalibl —  BBICOKOYPOBHEBass U JOPOTOCTOKO-
mas TEXHOJIOTWS, BaM He TPUAETCS dYacTo BcTpedaTbcss ¢ HUMU. OpHako —ceifuac|
CTOUT O0paTUTh BHMMaHHE Ha HHUX Kak Ha CpPEICTBa, pOJACTBEHHbIE MeETOoJaM
Gigabit  Ethernet wu  konkypupyroomue co  SCSI-untepdeiicom, MOCKOJIBKY  OHH
MO3BOJIAIOT  (PM3UYECKH  pacmpeleuTb  BCE  4YacTH  CeTH  crmocoboM,  Haumbolee
yIoOHBIM Uil TOJb30BaTeNel, Oe3 Kakux Obl TO HHU OBUIO IKECTKUX OrpaHHYCHHN
HajaraeMblX NapaMeTpaMy KaHaJIOB JIAHHbIX.

Cmandapm Token Bus (802.4).

[TerTasice  pazpaboraTh  CTaHAApPT CETH, MEHEe CKIOHHOH K KOH(QJIMKTaM, YeM
3T0  mpeaycMorpeHo  cranpaprom  802.3, moakomurer IEEE  802.4  pazpabotan
Takoe  CoueTaHWe  I[IMHHOM M  KOJNBIEBOM  TOMOJOTWH,  KOTOpoe  oOecreynBacT
nepegadyy wH(pOpMamuMM  4epe3  KOJBLIO, HO  HCHOJIB3YeT [UIA  JTOT0  (U3WYECKYIO
muHHylo  Tomonoruto. Cranmapt 802.4 pa3paboTan Kak  pe3yibTarT ydera  TOrO,
YTO KOMIBIOTEPHl CKJIOHHBI K TEM JK€ HeJOoCTaTKaM, 4YTO M JIIOJd — CTOMT JaThb
UM XOTh MaJIEHIIyl0 BO3MOXHOCTb, KaK OHM HA4yMHAIOT [epeduBaTth Jpyr Jpyra
npu pasroBope. PaccmarpuBas sty mpoOnemy, komuter 802.4 mpeAcTaBua  OMH-
canue 3cradeThl, KOTOpPOE CETh MOXET HCIOJb30BaTh AJI PEIICHUS BOIPOCAa O TOM, KaKOMY
KOMIIBIOTEPY cienyer "roBopuTh" B JAHHBII MOMEHT. Bcee 9TO
coaepxkutcs B cranaapre 802.4.

Tompko Ta  pabouass  craHIUs, KOTOpas  BiameeT  ACTaeTHBIM  MapKepoM,
MOXET IOChUIaTh OIpeNeNIeHHYl0 HHpopMalMio, W Tocie Toro, Kak dTa pabodas
CTaHIMS  MOJYYUT  yBEAOMJIEHME O  TOJY4eHMM O3TOW  kKe  HMHPopMaluu, OHa
JOJDKHA — TepefaTh  Mapkep — ciefyroueil Ha suHuUM  paboued  ctaHumu. Kak ke
CeThb ONpeneNser, KTO HaxXOAuTcs ciaenyromuMm Ha JuHuM? CorylacHO  CTaHAApTy
802.4 cerb cHeuManbHBIM O00pa30M  OTCIEXKHMBAET, KTO CIEAYIOIIMHA JOJDKEH MOJy-
yuTh Mapkep. [lomob6HO TOMy, Kak ympaBisitolmiMid  (GuUpMBI  UMeeT OoJbllee  MpaBo
rojgoca, 4YeM JIMLO, OTBETCTBEHHOE 3a yOpaHCTBO oduca, HeKoTopble pabouune
CTaHIIMK, MOTYT UMETh O0Jiee BHICOKHI MPUOPUTET MPH MOTYyUECHUH MapKepa.

Merton  paspemieHMss ~ KOH()IUKTOB  HE  SIBIAETCS  €AMHCTBEHHbIM. Yem  craH-
mapt 802 4 ornauyaercs ot crangapra  802.3? Bo-mepBBIX, HECKOJIBKO OTIMYAETCS
cpema mepedayd JaHHBIX: B ceth Token Bus wucrnome3dyercs nHOO  KOAKCHAIIBHBIM
kabenb C BOJHOBBIM comnpoTuBieHneM 70 Owm (B oriauuMe OT Kabels ¢ BOJHOBBIM
comporuBiienneM S50 Om B cersx 10Base2), nuO0  ONTOBOJOKOHHBIH  KaOelb.
Bo-BTophiX, Kak BBl MOKeTe 3amMeTHTh Ha puc. 6.10, kxaap cerm Ethernet cranmapra
802.4 omnmmuaercs oT kaapa cranzgapra 802.3. OH couepXUT MpeaMOyily, HadaabHBIN
pa3zenuTenb  Kaapa, yIOpaBlIeHHE KaJpoM, aJpec  Ha3HayeHus, MCXOAHBIM  anpec,
JaHHBIE, KOHTPOJIBHYIO MOCJIEI0BATENIBHOCTD Ka/ipa, KOHEUHBIN pa3AeuTeNb Kaapa.



pazneny-

TNk Kagpa

Puc.6.10. CtpykTypa kagpa cetn Ethernet B cootBeTCTBUM CO cTaHgapTom 802 4.

XoTs  KOMOMHAIMS  CpPEeACTB  MapKep/IIMHA  IO3BOJSET  YCTPAHUTh  KOH(IIUKTBHI,
craugapt 802 4 wuMmeeT psAd HEJOCTAaTKOB, CHACPKUBAIOIIUX €ro UIMPOKOE  pacipo-
CTpaHEHHUE. Haubonee 3HAUUTENbHbIE oTepu MPOU3BOJIUTEILHOCTH ceTH C
UIMHHO-KOJIbLIEBON CTPYKTYpOi 00yCIIOBJIEHBI cbosimu anmnapaTHbIX CpPEICTB,
NPUBOIAIIMMHE K TIoTepe Wi "3aTeHeHuro" acradeTHOro Mapkepa. B mocrnemHem
ciydyae curyanuss OyAeT BBIIVISLAETh Tak, OYATO B CETH  CYHIECTBYET  HECKOJBKO
MapkepoB.  BooOpasute  cebe  3acemanue  TpaBlIeHUS  KOMIAHUM, B KOTOPOM
OJTHOBPEMEHHO FOBOPST HECKOJIBKO JOKIATUYUKOB!

CmaHdapm Token Ring (802.5).

Cranmapt 802.5 paspaboran xomuter |EEE 802.4 B cowose c¢ dupmoit [IBM.
DTOT cTaHAapT CHEUWaJbHO IpeAHasHaueH s cereid  Token Ring, wucnons3yro-
IIMX MAapKepHbIE METOAbl IMEpechUIKM HH(pOpMaluMu OT OJHOM pabodeil cTaHIUU K
JIPYTOu.

Kak w B ciaysae co cranmaptrom 802.4, paboume cranumm B cetd  Token
Ring, rmocTpoeHHbIE B  COOTBETCTBUH CO  CTaHAAPTOM, HCIOJB3YIOT  Mapkep  Juis
onpejieNieHusl TOro, Kakas pabouas craHUus JOJDKHA IepenaBaTh HH(oOpmanuio B
JAHHBI MOMEHT BpeMeHU. Eciau oHa HMYero He JOJDKHA IepeiaBaTh, TO MEPEAAeT Cleayrolei
paboueit CTaHLIMKU CBOOOTHBIH Mapkep, " 3TOT npouecc MPOAOJIKAETCS
710 TeX MOp, IOKa MapKep He JOCTUTHET pabouell cTaHIuu, KOTOpOol TpebyeTcs nepeaarh JaHHBbIE.

JlanHble  TyTEUIECTBYIOT, HauyuMHas OT  HCXOJHOM  paboyeill  cTaHUMH  TOCIENO-
BaTelIbHO OT Yy31a K y31ay certu. Kaxnmad craHuus mpoBepseT aapec, INPUBEICHHBIN
B Makere JaHHbIX. Ecnu JgaHHBle TOpeaHa3HadeHbl ATOM  pabouyedl  CTaHLMM, OHA
COXpaHseT KONMI JIaHHBIX M  [OChUIAET  OpWUIMHan  jaiee. Ecioum  1aHHBIE  HE
IpelHa3HauyeHbl d3TOM CTAaHLUMH, OHAa IMPOCTO TEpPEechIaeT MX CJIEAYIOUed CcTaHuuu
B cern. Korma mnoceuiaromas pabodas CTaHIMS —[OJydyaeT OOpaTHO KOMMIO  HCXOA-
HOTO TlaKeTa JaHHBIX, OHa OIpeAeNseT, Mopa JIM OCTAaHOBUTh I[epeAadyy M Mociarh
cBOOOJHBIM  Mapkep  (mepeaarb  acradery) cieayromed — paboyeil  craHmMH.  OTOT
MPOIIeCC MPOMLTIOCTpUpOBaH Ha puc.6.11, 6.12 u 6.13.

Crangapt 802.5 cCOOEpKUT HECKONBbKO pekoMeHJanuil. C MOMOIIBIO HMHTEIUIEKTYalbHBIX
KOHIIEHTPAaToOpoB cHucTemMa TO0ken RINg MoXeT BOCCTaHABIMBATH COCAMHEHHE CETH TPH
HEHUCIPaBHOCTSX, BbI3BAHHBIX AaMNMapaTHBIMM CcOOSIMM - 3TO TpeKpacHas BO3MOXHOCTb,
oTcyTcTBYyMoMIas B crangapte Token Bus. Eciu paGovas cTaHIus HEUCTIPaBHA M BCIICICTBUE 3TOTO
1100 He reHepHpyeT CBO OOHBIN MapKep Mmociie OKOH4YaHus "0b6opoTa" ouepeaHoro Mmapkepa, 11u0o
nepeiaeT HeMmpaBUIbHBIA MapKep MO CeTH, MHTEJUIEKTYaIbHbIH KOHIIEHTPATOP MOXKET PaclO3HATh
HAJINYME HEUCHPABHOCTH M UCKIIOUUTH ATY PabOUyI0 CTAHIMIO U3 CETH, MO3BOJISAS OCTAJbHOU ee
4acTU HOPMaJIbHO (PyHKIMOHUpPOBaTh. CeTb, ONpeielieHHas B COOTBETCTBUH co cTaHaapToM 802.5,
MOJKET O0ecleurBaTh CBSA3b Ha OOJbIIIEe PacCTOSIHUE, Y€M CETH, NMOCTPOCHHbIE B COOTBETCTBHU
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Y cTaHumuu C ecTb AatHble, KOTOPble Heo6XOAUMO NepeAaTs cTaHuuv B.
NMonyuus ceoBoatLIn Mapkep, cTaHuus C BMeCTO nepeaayu csoGoaHoro
MapKepa HauMHaeT repeaasaTb AaHHLIE ANA CeayIolen CTaHunn.

Puc.6.11. Kak ocyuwectBnseTcs nepegada mapkepa (war 1).

co cranaapramu 802 3 u 802.4, MOCKONBKY B HEW MAaKET MyTELWIECTBYET OT OJHOM CTaHIUU 0
Ipyrod W TpH  ITOM  peTpaHciupyercs  (T.e.  TOMHMO  BCEro  MPOYEro  MpH
9TOM obecneynBaroTCs ONpeIeTICHHbIE aMILTUTYTHbIE napameTpbl Nepe1aBaeMoro
curHama. — [lpuM. pexn.) u, cienoBaTreabHO, PACCTOSHUE MEXIY OTACIbHBIMU Y3JIaMU
CETH MOXXET PaBHATHCS MPEeIbHO BO3MOKHOMY (JIJ1s1 JAHHOTO THIA Kabers).

[Mnater  Token  Ring  mpucoemmusitorcs k  ycrpoiicteam ~ MAU  (Multistation
Access Unit — ycTpoiicTBO MHOTOCTAaHIMOHHOTO JOCTYa) ¢ TOMOIIbI0 D-pa3bema,
YCTAHOBJIIEHHOTO BHYTpuM ycrporctBa. K ycrpoiictesy MAU  MOXHO  MOJICOEAUHUTH
BoceMb PC. Kpome Ttoro, omuu MAU wmoryr ObiTh coeauHeHsl ¢ apyrumu  MAU.
B cerm Token RIiNg oTCyTCTBYIOT TEpMHHATOpHI, TaK KaKk OJWUH KOHEI[ KaOess
MOJIKJIIOYAETCS K IUIaTe, a Apyroi — K ycrpoiictsy MAU.
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CraHuus A, kak u gpyrve, NpMHUMaeT AaHHbIe, 3aMeyaeT, 4To npeaHasHayYeHbl He ans
Hee, u nepenaeT ux ganee. OpHako craHuua B pacnosuxaer, uto aapec mecrta Ha3Ha-
YeHUA COBMAfAeT C ee afpecoMm u ocTaBnsieT cebe KONUIO AaHHbIX. [lanee BMecTo
OCTAaHOBKM nepeiasin AaHHbIX OHa NPOQOMKAaeT NepecbuTKy AaHHbIX NO KONbLUy.

Puc. 6.12. Kak ocyuwiectBnsieTcs nepegada mapkepa (war 2).

Kak w®w ¢ TmOMOmBIO  KOHIEHTPAaTOpOB, TNpUMeHseMbix B  cersx  10BaseT,
ucnons3ys MAU B paccMaTpuBaeMbIX CETSX BBl MOJXETE JIETKO OpPraHU30BaTb CBOIO
CeTb TaK, 4YTO Kabenu OyqyT MPOXOAUTh OT IEHTPAJIbHOIO MOHTaXHOro Ikada Ha
KaXAbIM 3TaX, a 3aTeM M K KaxJAoMy KOMIbIOTepy Ha sTaxe. Kalemn Mexay ycTpoii-
ctBoM MAU wu ceTeBbIM YCTPOWCTBOM MOTYT ObITh 10 45 M JAJIUMHOW, YTO JOCTaTOYHO
JUIsL IOJKITIOUeHHsI KaOenel K MOHTaKHBIM I1IKa(aM B OOJIBIIIMHCTBE 31aHUI.

Xorss cerb Token Ring wMeer JIOTHYECKYIO  KOJBIEBYIO  TOMOJOTHIO, B  HEW
ucrnoib3yercss  ¢uznyeckas  3Be3oo0pazHas  Tomosiorus.  BMecTo  KOHIIEHTpaTOpOB
B Token Ring mnpumenstores ycrpoiictrea MAU  (Multistation Access Unit —  yer-
pOMCTBO  MHOIOCTaHIMOHHOro joctyma). He cmyraiite »tm ycrpoiictrBa MAU ¢
onokamu  docmyna K cpede nepedayu  OauHulx  (TAKKE€  COKpAIIEHHO  Ha3bIBa€MBIX
MAU — Medium Attachment Unit), koropsie SBISIOTCS  NPHEMO-TICPEIAIOIIUMU
coenuHenusmu ¢ AUI-noprom ampantepos Ethernet.
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CraHuua npocMaTpyBaeT NOCTYNAIOWHIA Kaap AaHHLIX U onpeaenseT, YTo oHa 6bina
YX UCTOMHUKOM. 3aMeTHB CBOM COBCTBEHHbIE AaHHbIe, OHa 3aBepwWaeT nepeaaqy
AAHHbLIX (HE3aBMCUMO OT HaNM4MA OCTaTKa He NepeaaHHbIX ewe AaHHbLIX) 1 BMeCTO
HUX nepegaeT CBOBOAHBIN (NyCcTOM) mapkep.
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Cranuyua C
MMepeaaya cBOGOAHOrO Mapkepa npefoCTaBNsAeT ele KoMy-nubo apyromy B
KOJMbUE WAaHC Ha nepepavy gaHHbIX. [ocne NOBTOPHOro Nony4YyeHus craHuven C
cB0BOAHOro MapKepa, OHa MOXeT NPOoACIKUTL Nepefady [aHHbIX ANA cTaHuuu B.

Puc.6.13. Kak ocyuwiectBnsaeTcs nepegada mapkepa (war 3).

Bbigodbil.

IIpuBenem  kpatkuif  00630p Bcex TumoB cered. Yame  Bcero Bbl  Oynere
UCIOJB30BaTh  OJHY W3 JByX  Jiormueckux  tonosorui.  IlluHHas  Tomonorwus,
IIpUMeHsAeMas B pa3IUYHBIX peanuzanusax ceren Ethernet, IpenycMaTpuBaeT

IIMPOKOBEIIATEbHYI0  MepeAadyy  JaHHbIX [0 BCeH CeTH C  MOCHENYIIIMM  HX
MEepexXBaTOM  TEMH  CETeBBIMH  y3JlaMH, KOTOPBIM  OTH  JIaHHBIE  aJIpECOBaHBL. B
KOKIpIH  MOMEHT BpEMEHH TMepeAady  JaHHBIX  MOXKET  BBINONHATH  TOJNBKO  OJWH
y3el, TOdTOMYy TIepel WX Iepeaaueld  Kaxkaas  CTaHIUS — JOJDKHA  'MpociymiaTh'
CeTb, 4TOOBI OMNpeneianTh, cBOOOMHA OHAa wunu HeT. Ecam cerp 3aHsATa, y3ed OKIET
HEKOTOpOE BpeMs W CHOBa TIOBTOPSIET TIOMBITKY Tiepenadyd. Ecou  cerb  cBOOOJHA,
y3en TepenaeT JaHHbIE M B Ciydae, €CIM Jpyras CTaHIUs TaKXe CTaHeT Mepenaa-
BaTh CBOM JIaHHBIE B JTO JKE€ BpeMs, 00¢ CTaHIMW OCTAHOBATCI W OyIyT KJaTh,
Mmoka ceTb He  ocBoboautcs.  [IpuMeHeHHMEe  JIOTUYECKOW  KONBILIEBOM  TOIMOJIOTUU
MO3BOJISIET  M30eXKaTh  OJAHOBPEMEHHOTO UCIIONIb30BAaHUsI ~ KaHaJla  CBSI3U  JBYMS
CTAaHIIMSIMH  HECKONBKO JPYrMM crmocoOoM. B Takoli ceTM 1O KOIbIy TepechlUIaeTCs
MaKeT, Ha3bIBaCMBId  ocmaghemou  (Icmagpemuviv  mapkepom),  TpUYEeM  Tepeaada
JaHHBIX pa3pelieHa TOJbKO OJHOM CTaHIMM U TOJNBKO B TO BpeMs, KOIJla OHa
KOHTPOJIMPYET MapKep.



Heckonbko YCIIOKHSIET [IOHUMaHUe (bYHKIMOHUPOBAHUS cerei HaJIN4ne
(¢bU3MYeCKO  IMMHHOW W KOJBLEBOW  Tomoyiorwmii. B ¢u3myeckoil ImMHHOW  TOMO-
JOTUM BCE KOMIIBIOTEPHl IMOJKIIOUAIOTCA K OJHOM W TOHW JK€ Marucrpajiu Kak ¢
MOMOUIBI0 OTBOJOB, TaK U HampsMyl0 UM COCIUHAIOTCS B OAHY JIMHUIO  CBS3U.
Peaxo wucmomb3yemas B ceTsX (u3Mueckas  KOJbLieBas  TOMOJNOTHMA  paboTaer  aHa-
JOTUYHBIM  00pa3oM, 3a  HCKIIOYEHHEM  TOro, UYTO  HpuUMeHseTcs  (usmueckoe
KOJIbLIEBOE COCJMHEHHWE, W B CETH MOXET UCIOJb30BaThCS JIBOMHON kabemb  uist
yCTpaHeHHs1 CcOOEB  TpU  pa3pblBaXx OCHOBHOro kabems. B HeOompmmx — oducax
OOBIYHO TpedyeTcs J0CTaTOYHO THUOKMIT HabOp CEeTEeBBIX CpPEACTB, HO HET HeoO0-
XOJUMOCTH  OpPraHHU30BBIBATH  MAarucTpaib. [Tostomy  wame  Bcero  (Qu3uyeckas
TOMOJIOTUSl TaKUX ceTed — 3Be3nooOpasHas, korma Kaxaeli PC  moakmouaercs K
LEHTPATLHOMY KOHIICHTPATOPY.

N3 Bcex (u3WUeCKMX W JIOTMYECKUX TOIOJOTHUH CETei, KOTOphie 3/eCh OIH-
canpl, Haubomee mnonymsipua 100BaseT. Drto cers  Ethernet, moctpoenHas 1o
JIOTUYECKOW  IIMHHOM  TOMOJIOTMM C TpPUMEHEHHEeM Kabens  Kareropud S5, MpoJIio-
KEHHOTO  COMIACHO  (PU3MYECKOM  3Be3A000pa3HOMl  TOMOJOTHMH,  YTO  IO3BOJISIET
JIOCTHTHYTH CKOpocTe mepemauud Bmiotb g0 100 Mout/c. Beckma BeposTHO ee
ucnons3oBanne B HOBbIX LAN. IlomynspHocTh cereld Takoro THHa OOBSCHAETCS
UX CKOpPOCThIO M THOKOCcThio. Kak yxke ObUl0 ckazano, cetu Token Ring wamie
BCEIO BCTPEYAIOTCSI B  JIOKaIbHBIX cucreMax [IBM, TpeOyromux mnoakmoyeHus K
MditHPpeiimaMm, a cets 10Base2 manboree MOIXOAUT Ui MAJIBIX OPTaHU3AIMI ¢ KOMIBIOTEPaMH,
yCTaHOBJICHHBIMU KOMIIAKTHO B OJIHOM MecTe. YuurteiBaiTe
nmapaMmeTpel CBoel ¢u3mueckoil  "cpeapl oOuTaHWSA" TpU  BRIOOpE  TONOJOTHH  CETH
1 BbIOMpaiiTe Ty U3 HUX, KOTOpas Haubosee BaM MOAXOUT.

Boibop  ¢u3uueckodl  TOMOJOrMM  MOMKET  OKa3aTbcd  caMOM  JIETKOW — 4YacThlO
3amaun. B sekmum 7 oOcykgaeTcss HH3KOYpOBHEBOE IMpPOTrpaMMHOE oOecreueHue, B
TOM YHCJIE€ [EepexXBaTUMKH, JipaliBepbl CETEBbIX IUIAT W  CETEeBbIE TPAHCIOPTHHIE
npotokonbl. Eciam Bl yxe 3a0buiM, kak pabotaer wmozens OSI, camoe Bpems
BEPHYTbCA K JIEKIMHM D, TOCKOJbKY Jajee Mbl YIriayOMMcs B H3Y4YEHHME CBSI3aHHBIX C
9TOW MOJIEJBIO CPEICTB.



YnpaxHeHue K nekuum 6.

yKa3aHHBIX HWXKE (U3MYECKHX TOMOJOTUH

1. B cmywsae cbOos ceru, B Kakoil u3
u nouemy? Kak  HazpiBaercd

6yz[eT JICT4YC AUarHoCTUupoOBaTh HCUCIIPABHOCTb
Kaxaasa U3 NpCaACTaBJIICHHBIX 3ACCh TOTIOJIOT Y ?

Tononorus 1 /
&l = =

—— ..

s @ - ¢
— & K7

i Wi

Tononorust 2

ﬁg [] 1! g MU

Toronoruga 3

2. Onumure ceTn ABYX THIIOB, YIIOMSAHYTBIX B STOH TJ1aBC, B KOTOPBIX O6T)e)II/IHeHI)I OHa u3

(1)I/ISI/I‘I€CKI/IX 1 OHA U3 JIOTHYCCKUX TOIIOJIOTHH.
3. Kakoe ycTpoiicTBO TpebyeTes A1t TpaHCaIupoBaHust coBMecTUMBIX ¢ 10Base2 kaapos Ethernet

B KaJIpbl, coBMecTuMbIe ¢ Gigabit Ethernet?
4. B xakom crannapre |IEEE onucana apxutekrypa cetu ¢ Tomonorueit Token Bus?
5. Kakas Texnonorusi Ethernet mogiepsuBaeT rpynmnoByro nepeaady maketon?



