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[image: image1.png]CtpykTtypa cranaaprtoB IEEE 802.x

B 1980 roxy B uncturyte IEEE 656121 opranusdoBan koMuteT 802 no cTaHZapTH3aLMH
texHosoru#t LAN, B pe3dysibrare paboTbl KOTOPOro ObIJIO MPUHATO CEMENUCTBO CTaH-
naproB IEEE 802.x, conepxainux peKkoMeHaauuy 1o NpoeKTUPOBaHUI0 HHKHUX YPOB-
Hell JIOKaJIbHBIX CeTeil. DTH CTaHAApPThI 0A3UPYIOTCS Ha TMOMYJSAPHBIX (PUPMEHHBIX
cranzaprax, B yactHoctu Ethernet, ArcNet u Token Ring.

Pesynbrarbl paboTsl komuTera 802 JIeryid B OCHOBY KOMILTIEKCA MEXKAYHAPOAHbIX CTaH-
naproB [SO 8802-1...5. Komuter IEEE 802 u cerogus siBsisseTcst OCHOBHBIM MEXIyHa-
POIHBLIM OpraHoM, pa3pabaTbIBaIOMM CTAaHAAPThl TEXHOJIOTHH JIOKJIbHBIX CETeil.

[Tomumo IEEE B pabote no crangapTusayuy nporokosos LAN npuHuManu u npusu-
MAIOT yYacTHe ¥ Jpyrue opranusauuu. Tax, 1 cereif, paboTaomux Ha ONTOBOJIOKHE,
uHctutyroM ANSI 6bi1 paspaboran crangapt FDDI, obecneunBaromnuii CKopocTts mne-
penauu gaHHbix 100 M6ut/c. Ito 6611 Nepssiit mpoTokos LAN, koTopsiit goctur Ta-
Ko cxopoctH, B 10 pa3 npeBbicuB cKOpocTh TexHosorun Ethernet.

Crpyktypy crangapros IEEE 802 unnioctpupyer puc. 12.6.

Ha pucynke Hag ypoBHeM MAC, creunpuyHbIM IJ1s1 pa3HbIX T€XHOJIOTWH, MOKa3aH
obuwmit gina Hux ypoBenb LLC. Cranmapr LLC xypupyer pabouas rpynma 802.2.
Jlaxke TeXHOJIOTUH, CTAHAAPTU30BaHHDIE He B paMKax KoMuTteTa 802 (HanpuMep, CTaH-




[image: image2.png]naptudoBadHbid ANSI nporokosn FDDI), opueHTUpYIOTCSI Ha UCNIOJIb30BaHUE [IPOTO-
Kosia LLC, onpenenennoro cranaaprom 802.2.

O6wue onpeaeneHus NokanbHbIX CeTen,
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[image: image3.png]Onucadne KaXxaoil TEXHOJIOTMM B CTaHAapTe pa3iesieHO Ha [Be 4YacTu: OIUCaHue
ypoBasi MAC u onucanue puanyeckoro ypoBasi. Kak BuaHO U3 puCyHKa, MpaKTHye-
CKHM Y KaXXJOH TeXHOJIOTHM eJMHCTBEHHOMY ITPoTOKoJay ypoBHsI MAC cOOTBETCTBYIOT
HEeCKOJIbKO BapUaHTOB ITPOTOKOJIOB (PU3NYECKOro YPOBHS (HA PUCYHKE B LeJsIX 9KO-
HOMMWHU MecTa NpuBedeHsl ToJabko TexHosorun Ethernet u Token Ring, Ho Bce cka3an-
HOe CITpaBeJIMBO TaKxXe U JJisA Apyrux texHosorui, takux Kkak ArcNet, FDDI, Fast-
Ethernet, GigabitEthernet, 10G Ethernet).

OcobGHAKOM CTOSIT CTaHAAPThI, pa3pabarbiBaeMbie TogKomMuTeToM 802.1. T CTaHAAPTHI
HOCSIT OOIUMIA JIJIsT BCeX TexHosoruit xapakrep. B nogkomurere 802.1 6piin gaHbl 06Lve
olpefiesieHUsI JIOKAJNbHBIX CeTeld M MX CBONCTB, MMOKa3aHa CBSI3b TpeX YPOBHeH Monesu
IEEE 802 ¢ mogensio OSI. Hanbosiee nmpakTuyecky BasKHBIMM SIBJISTIOTCSI T€ CTAHIAPTHI
noakomuTera 802.1, KOTOpBIE OMUCHIBAIOT B3aUMOAENCTBUE PA3JUUYHBIX T€XHOJIOTHH,
a TAKJXKe CTaHAAPTHI IO MOCTPOEHUIO DOJIee CIOXKHBIX CeTel Ha OCHOBE HAa30BbIX TOMOJIOTHHA.
JTa rpynna cTaHaapToB HOCUT ollllee Ha3Balle CTaHAAPTOB MEKCETEBOro B3aUMO-
neiictBus. Ciofia BXOAAT Takue BaKHble cTaHAapThl, Kak ctanaapt 802.1D, onucsi-
BaIOIIMi JIOTMKY paboThl Npo3payHoro Mocta/KoMmyTatopa, ctangapt 802.1H, ompe-
feJsTIomui PYHKUMOHMPOBAHWE TPAHCAUPYIOIIEero Mocta U T. . Habop cranaapTos,
paspaboranHbIx rogkomutreToM 802.1, npoxoskaer pactu. HanpuMep, cpaBHUTEIBHO
HeJlaBHO OH IOMOJIHWJICS ABYMSI BaXXHBIMU cTanjgapTamu: cranaaptoMm 802.1Q), ompe-
JIeJIAIOIIUM CTIoco0 TTOCTPOeHMs BUPTYaIbHBIX JIOKaMbHLIX ceTeit (Virtual LAN, VLAN)
B CETSIX HA OCHOBE KOMMYTATOpOB, U cTanaapToM 802.1p, onuchiBaoluM crocob npuo-
puTte3anuu Tpadguka Ha KaHAJAbHOM YPOBHE, TO €CTb IMOJJEPKKY MexaHu3MoB QoS.




[image: image4.png]Crangaptbl koMuteToB 802.3, 802.4, 802.5 u 802.12 onuchIBaIOT TEXHOJIOTHH JIOKAJIb-
HBIX CeTel, KOTOpble NOSBUNUCH B pe3yJibTaTe yJy4lleHUH (pUPMEHHBIX TeXHOJIOTUH,
JIErINX B UX OCHOBY.

OcHoBy cranaapta 802.3 cocTaBwia TeXHOJIOIMS 3KCIepuMeHTanbHOU cetn Ethernet
Network, xoropyio ¢pupma Xerox paspadorana u peanmzosaia B 1975 rony. B 1980 rony
¢upmbl DEC, Intel n Xerox (coxpamienno — DIX) coBMecTHO paspaboTaiu 1 ony0Jiu-
koBasn ctaniapt Ethernet Bepcuu II nj1s ceT, nocTpoeHHOH Ha OCHOBE KOAKCHAJIBHOTO
kabesia. DTy MOCJIEAHIO BepcHio (pupMeHHoro craHaapta Ethernet naswiBaloT craHaap-
toM Ethernet DIX, wim Ethernet II. Ha 6a3e cranaapra Ethernet DIX 6bi1 paspaboran
cranzapt IEEE 802.3, koTopbiiit BO MHOIOM COBIAJA€eT CO CBOUM NPEALIECTBEHHUKOM.

Cranzpapt 802.4 nosBuics kak obobienvie TexHosmorun ArcNet komnanuu Datapoint
Corporation, a ctanaapT 802.5 B OCHOBHOM COOTBETCTBYeT TexHosioru Token Ring
Komnanuu IBM.

KomuTter 802.11 3anumaercst paspaboTkol noKanbHbIX 6ECIIPOBOAHBIX CeTel ¢ MeTo-
faMH JOCTyTa K cpene, 6JIM3KUMHU K TeM, KOTOpble MCnob3yloTcst B ceTsix Ethernet.
[Tostomy crtanaaptsl 802.11 takxe HaspiBalOT cTaHaapramu paauoEthernet (xors
camo Ha3BaHue Ethernet B Tekcrte craHpapros 802.11 He durypupyer).
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[image: image5.png]Wcxonnbie (bupMeHHbIEe TEXHOJIOTMU M MX MOAU(ULMPOBAHHbIE BapUAHTBI — CTaH-
naptel 802.x B psze ciy4yaeB NOJITHE FOAbl COCYIleCTBOBAJIM NapasebHo. Hanpumep,
TexHoJiorust ArcNet Tak 10 KoHIIa He Obljla TpHUBeZeHa B COOTBETCTBUE CO CTAHAApPTOM
802.4 (Tenepsb aTO AesaTh NO3AHO, TAK Kak rae-to npuMepHo ¢ 1993 roga npoussoacT-
Bo obopynoBanusi ArcNet 6b1710 cBepHyTO). McKioyeHue cocraBiisieT TeXHOJIOIMA
Ethernet. ITocnenuuit dpupmennsiii crangaptr Ethernet DIX Bepcuu II 6b11 npuHAT
B 1980 roay, u ¢ Tex mop HUKTO Oosiblile He NPEANPUHUMAJ TONBITOK (PUPMEHHOrO
passutus Ethernet. Bce HoBiecTBa B ceMeiicTBe TexHosoruii Ethernet nosisiorcs
TOJIBKO B Pe3yJIbTaTe MPUHSTHS OTKPBITBIX CTaHAapToB KomutetoM 802.3.

BoJiee no3anune cranaapThl M3HAYAJIBHO pa3pabaThIBAIMCh HE OHOM KOMITaHWeH, a rpyI-
IO 3aMHTEPECOBAHHBIX KOMITAHWH, a TOTOM TlepeaBaliCh B COOTBETCTBYIOLUMH MO/~
komuter IEEE 802 nns yreepxaenusa. Tak mpousounto ¢ texHosnorussmu Fast Ether-
net, 100VG-AnyLAN, Gigabit Ethernet. CHavana rpynna xomnaHuii obpa3oBsiBaia
obbeAMHEHUe, a 3aTeM IO Mepe pa3BUTHsI paboT K HeMy NPUCOEAUHSIIIUCH Apyrue
KOMIIAHMHM, TaK YTO THPOIECC TTPUHATHS CTaHAAPTa HOCUJI OTKPBITBIA XapakTep.




                [image: image6.png]KaHanbHbIA YPOBEHb

KanaubHbiit yposens (data link layer) siByisiercst mepBbIM ypoBHeM (ecJiM UATH CHU3Y
BBepX ), KOTOpbIii paboTaer B pexkuMe KOMMyTanuu naketoB. Ha atom yposHe PDU
oObIYHO HOCHT Ha3BaHue Kazap (frame).

DYHKIMY CPeJCTB KaHAJIbHOTO YPOBHSI OIpeNessIoTCS M0-Pa3HOMY JJISI JIOKaJbHBIX
1 TJ100aJIbHBIX CeTeil.

Q B soxanvhvix cemsx KaHaJbHbIA YPOBEHb J0JKeH obecrieynBaTh AOCTABKY Kaapa
MeXxay Jaobvimu y3namu cetu. [Ipu aTom npeamnosiaraercst, 4To ceTb MMeeT THUIIO-
BYIO TOIIOJIOTHIO, HAllpuMep OOIIYI0 UIMHY, KOJIbIIO, 3Be31y WK AepPeBO (MepapXxu-
yecKyio 3Be3ny). [IpyMepaMu TeXHOJOTHI JIOKAJIbHBIX CeTE€H, IIPUMEHEeHHE KOTO-
PhIX OTPAaHMYEHO TUIIOBBIMHU ToOmoJsiorusiMy, siBisitotcst Ethernet, FDDI, Token Ring.

Q B zi0b6anrvHvix cemsax KaHAJIbHBIN yPOBEHb J0JKeH obecliedrMBaTh JOCTAaBKY Kajpa
TOJIBKO MeXAY ABYMSI COCe0HUMU Y3JIaMU, COeJMHEHHBIMU MHANBUAYaTbHOW JINHU-
el cBsA3u. [IpuMepaMu ABYXTOYeUyHBIX ITPOTOKOJOB (KaK 4acTO Ha3bIBAlOT TaKue




                                                                                                                    [image: image7.png]IIPOTOKOJIbI ) MOI'YT CJIY>KUTb LIIMPOKO pacrpocTpaHeHHble npotokobl PPP u HDLC.
Ha ocHOBe ABYyXTOUY€YHBIX CBsI3eil MOTYT OBbITh IIOCTPOEHbI CETH IIPOU3BOJIbHOM TO-
IIOJIOTU M.




     [image: image8.png]KaHaJibHbI ypOBEHb JIOKAJIbHBIX CeTEeH JeNUTCS Ha ABa MOAYypPOBHS, KOTOPbIE YaCcTO
TaK)Xe Ha3bIBAIOT YPOBHSIMU:

Q ypoBeHb ynpasJienus jgorudeckuM kaHasoM (Logical Link Control, LLC);
Q ypoBeHb ymnpabyienus: noctynoM K cpene (Media Access Control, MAC).

Oyukuuu ypoBHss LLC 06blYHO peaiM3yioTCs NPOrpaMMHO, COOTBETCTBYIOUIUM MO-
NlyJieM OllepallMOHHOMN cucTeMbl, a yHKUKMHU ypoBHSI MAC peanusyioTcss NporpaMMHO
alrapaTHO: CETEBBIM aJalTEPOM U €ro ApaiiBepoM.




[image: image9.png]YpoBeHb LLC

Yposeenv LLC BbInONHSIET ABE (DYHKIINU:
Q opranusyer nHTepdeic ¢ NpueraloiuMm K HeMy CeTeEBbIM YPOBHEM,;
Q obecneuyrBaer AOCTABKY KaJpPOB C 3aJJaHHOI CTEMEHbI0 HAEKHOCTH.

Hurepdeticubie pynkunu LLC 3axiioyaioTcs: B nepenaye noJib30BaTeNbCKUX U CIIY-
’KeBHbIX naHHbIX Mexay ypoBHeM MAC u ceteBbiM ypoBHeM. I1pu nepenaye faHHBIX
ceepxy 6énu3 ypoBeHb LLC npuHHMaeT oT NPOTOKOJIA CETEBOrO YPOBHS NaKeT (Hanpu-
Mmep, IP- unu IPX-naker), B KOTOPOM y>Ke HaXOAsATCs NMOJIb30BaTeIbCKUe naHHble. [1o-
MUMO TaKeTa CBepXy TakKke IepefaeTcs ajapec y3jia Ha3HaueHUs B popMaTe TOH TeX-
Hosmorun LAN, koTopasi 6yaeT HCNoJIb30BaHa AJIsl JOCTABKU KajJpa B Npefesiax JaHHOH
JioKanbHOHU cetn. HanomHuM, uto B TepmuHax creka TCP/IP Ttakoit agpec Ha3biBaeT-
cs anmnapaTtHbIM. [losyyeHHbIe OT CETEBOTO YPOBHS IaKeT W anmapaTHBIN ajgpec ypo-
BeHb LLC mnepenaer manee BHu3 — ypoBHio MAC. Kpome Toro, LLC npu Heobxo-
IMMOCTH pellaeT 3adauy MYyavmuniexcuposanus, rnepenanas JaHHble OT HeCKOJIbKHX
IIPOTOKOJIOB CETEBOTO YPOBHS eIUHCTBEHHOMY IMpOTOKoJy ypoBHss MAC.

ITpu nepenaue nanubix chudy ééepx LLC npuHumaer ot ypoBHst MAC naket cereBoro
YPOBHsI, NpULIeAINA U3 ceTH. Ternepb eMy HYXHO BbINOJIHUTD ellle OAHY UHTepdenc-
HYI0 QYHKLMIO — OeMYyAbmuniexcuposanue, To eCTb pelliuTb, KAKOMY U3 CeTeBBIX IIPOo-
TOKOJIOB TepeAaTs nosyyeHHbie oT MAC paHHbie (puc. 12.4).




[image: image10.png]IPX

NetBIOS

YposeHs LLC

Yposens MAC

Puc. 12.4. lemynbTunnekcuposaHue kanpos npotokonom LLC





[image: image11.png]3anayyd MyJIbTUIJIEKCUPOBAHUS U JIEMYJIbTUILJIEKCUPOBAHMSI CBOMCTBEHHBI HE TOJILKO
LLC, HOo 1 nm060My ITPOTOKOJY, HaJl KOTOPbIM MOXeT paboTaTh HECKOJIBKO MTPOTOKO-
noB. ns nemynstTuriekcupoBanust naHHbIX LLC ncnosib3yer B cBOeM 3arojioBKe clie-
iManbHbie moJist (puc. 12.5). Ilone DSAP (Destination Service Access Point — Touka
BXOZa CJIyObl MpUEeMHUKA) UCTIOJIB3YETCsI AJIsT XPaHEHUsT KOZa MPOTOKOJIa, KOTOPOMY
aJpecoBaHoO conepkuMoe mnoJst gaHHbiX. CooTBeTcTBEHHO, nojie SSAP (Source Service




[image: image12.png]Access Point — Touka Bxoja c/yxk0bl KICTOYHHKA) MCIIOJIb3YeTCs A yKa3aHUs KOaa
IIPOTOKOJIA, OT KOTOPOTO IMOCHIJIAIOTCS AaHHbie. [IpuMeHeHre aByX MoJied AJist 1enei
IEMYJIbTUIIEKCUPOBAHUSA SIBJISIETCSI HETUITMYHBIM, OOBIYHO IMPOTOKOJIBI 0OXOAATCS
OAHUM I10JIeM, HarpuMep, poTokoJ1 1P Bcerja noceiyiaeT cBOM nmakeTsl NpoTokoay 1P,
a mpotokoJ IPX — npotokony IPX. /IBa noJsist mosie3Hsl B TeX Cay4yasix, KOraa Bhille-
JIeXXaluil MPOTOKOJI MOAAEPKUBAET HECKOJIBKO PEXUMOB pabOThI, TAK YTO MPOTOKOJI
Ha y3Jjle-OTIIpaBUTeJIe MOXET UCII0Jb30BaTh pa3inyHbie 3HaYeHuss DSAP u SSAP s
YBEIOMJIEHUS y3J1a-1T0JIydaTeis O repexoae B HOBBIM pexXuM paboThl. ITUM CBOMCT-
BoM npotokosia LLC yacto nonws3yercst nmpotoxos NetBEUI.

[aHHble

Puc. 12.5. ®opmart LLC-kaapa

Obecrnieyenre JOCTAaBKH KaJpOB C 3aJaHHON CTeNeHbIO HAE€KHOCTH — BTOpas OC-
HoBHas ¢yHKuus ypoBHsi LLC. IIpotokon LLC noanep:xuBaeT HECKOJBKO PEXKUMOB
paboThl, OT/IMYAIOUIMXCS HAJUYUEM HJIM OTCYTCTBHEM IIPOLIEAYP BOCCTAHOBJIEHUS
KaJIpOB B CjIyyae UX MOTEePU UJIU HUCKAKEHHUS, TO eCThb OTJIUYAIOUIMXCS HAJAEXKHOCTBIO
npoctaBku. Yposenb LLC, HenmocpeaCTBEHHO MPUJIETAIONIMI K CETEBOMY YPOBHIO, ITPH-
HUMaeT OT Hero 3arpoc Ha BHIITOJIHEHHE TPAHCIIOPTHOM Olepalliy KaHAJIbHOTO YPOBHSA
C TEM WJIM MHBIM KaueCTBOM.




[image: image13.png]Yposeus LLC npenocTtaBiisieT BEDXHUM yPOBHSM TPU THUIIA TPAHCHOPTHBIX YCIYT.

O ¥Ycayra LLC1 — ycnyra 6e3 ycmanoenenus coedunenus u 6es noomeepicoenus nony-
uenus oannvix. LLC1 naeT mosp3oBaTesio CpecTBa 1Sl riepeaadyu JaHHBIX ¢ MUHHMY-
MoM uszepxek. B atom ciryyae LLC nomnepokuBaeT aefiTarpaMMHbI pesxuM paboThl,
kak 1 MAC, tak uto u TexHosiorust LAN B 1esioM paboraer B AefTarpaMMHOM PEXH-
Me. O6BIMHO 3Ta NPOLeAypa MCIOJb3yeTCs], KOrla Takue (QYHKIMH, KaK BOCCTAHOBJIE-
HKMe JAaHHBIX 10oce OMIKMOOK M YIOPSAOYMBAaHME JAaHHBIX, BHINIOIHIIOTCS IPOTOKOJIA-
MM BBIIIEJIEXKAIINX YPOBHEH, ITO3TOMY HET HYXXIbI AyOsupoBarh ux Ha ypoBhe LLC.

Q Ycayra LLC2 — naet mo/ib30BaTei0 BO3MOXKHOCTb YCTAHOBUTD J102UUECKOE COedu-
HeHue TIepe] HAYaJIoM repenayu Jiob6oro 6JI0Ka JaHHBIX U, €CIM 3TO Tpebyercs,



                                  
[image: image14.png]BBINOJIHUTD npouedypvl 60CCMAH08AEHUS TIOCIE OUINO0K U YIOPSAOYMBAHNE TTOTO-
Ka 6JIOKOB B pPAMKaX YCTaHOBJIEHHOrO coenHenus. [y HafexkHoi JOCTaBKY JaH-
HbIX npoTokos LLC2 ucnosnb3dyer ajJropurMm CKOJIb3S1IETO OKHA.

O ¥Yecayra LLC3 — ycnyra 6e3 ycmanosaenus coedunerusi, Ho ¢ noomeepicoenuem no-
ayuenus oannvlx. B HeKoTOpbIX ciyvasx (HanpuMep, MPU UCIOJb30BaHUU ceTei
B CHCTeMaX PeaIbHOro BpeMEHH, YIPaBJSIOIMIMX IPOMbIUIEHHBIMU 0ObeKTaMu),
C OJJHOM CTOpPOHBI, BpeMEHHbIE U3EPKKU YCTAHOBJIEHUS JIOTMYECKOT0 COeIUHEeHUS
riepeji OTIIPaBKOM JaHHBIX HeNpUeMJIEMBI, a, C IPYroil CTOPOHbBI, MOATBEPXKIEHHE
O KOPPEKTHOCTH IpHeMa MepellaHHbIX MaHHbIX Heobxomumo. [nst Takoro poxa
CUTyaUui ¥ nmpeaycMoTpeHa AonosHuTenabHas ycayra LLC3, xoropas siBiasiercs
kommnpomuccoM Mexay LLC1 u LLC2, Tak kak oHa He npeaycMaTpUBaeT yCTAHOB-
JIEHWe JIOTMYECKOro cOoerHeHUs, HO obecrneunBaeT MOATBEPXKAEHHE IOJTYYeHHsI
JTaHHDIX.

Kaxkoit u3 Tpex pexxumoB pabotst ypoBHst LLC 6yzeT ucnosnb3oBaH, 3aBUCUT OT Tpebo-
BaHMi NMPOTOKOJIa BepxHero yposHs. Mndopmauus o tpebyemoii ot LLC TpaHcnopT-
HOIt yciryre niepenaeTcst uepe3 MexxypoBHeBbiii nHTepdeiic yposHio LLC BMecTe c an-
napaTHbIM aJIpeCOM M MAaKEeTOM C MO0JIb30BaTeJbCKUMH AaHHbIMU. Hanpumep, xorza
nosepx LLC paboraer nporokou IP, ox Bcerna 3anpaummBaer pexum LLC1, nockoss-
ky B crexe TCP/IP 3amauy obecrnieuennst HajiexHoit gocraBku peuraer nporoxosn TCP.

13 npoToKoJ10B, NPUMEHSIONIMXCS HA NMPaKTHKe, TOJbKO crek Microsoft/IBM, ocHo-
BaHHbII Ha npoTokoJie NetBIOS /NetBEUI, ucnossayer pexum LLC2. 910 npoucxo-
auT torga, korna cam npotokos NetBIOS/NetBEUI nosxen paboTaTs B pexuMe C
BOCCTAaHOBJIEHHEM IOTEPSHHBIX M MCKaXXE€HHBIX JaHHBIX. B aToM ciyyae ata pabora
nepenopy4aercs yposHio LLC2. Ecau e nporokon NetBIOS/NetBEUI pa6otaer
B JeTarpaMMHOM peXXuMe, TO OH noJb3dyercs ycayroi LLC1.




[image: image15.png]Crangapt texHosoruu Ethernet, onpenenennsrii B nokymente IEEE 802.3, naet omnu-
caHue equHcTBeHHOro ¢opmara Kajapa ypoBHst MAC. Tak kak B kaap ypoBHs MAC
noJKeH BKJaabiBaThesl Kaap ypoBHs LLC, onucannbiii B nokymeHte IEEE 802.2, to
no ctangaptaM IEEE B cetu Ethernet MoXxer Mcnob30BaThCst TOJIBKO €IMHCTBEHHBIM
BapUaHT KaJipa KaHAJbHOTO YPOBHS, 3ar0JIQBOK KOTOPOTO sIBJIsieTcsl KoMOMHaleit 3a-
rosioBkoB noaypoBHeit MAC u LLC.



    
                                               [image: image16.png]YposeHb MAC

OcHoBHbIMH (pyHKUUSIMU YpoBHA MAC saBasioTc:
Q obecneyenue IOCTYyNa K pa3aessseMoii Cpee;

O mnepeaaya KaapoB MeXAy KOHEYHbIMU y3JaMH, UCNOJNb3yd QYHKLUUU U YCTPOUCTBA
(pU3UYECKOTO YPOBHS.




    [image: image17.png]Meton cimy4yaliHOro JOCTYTIa SIBJISIETCS OeUeHmpanu308anibim, OH He TpebyeT HaIUYUS
B CEeTH CIMELMaJIBHOIO y3J1a, KOTOPbIH urpaj O6nl posb apburtpa, peryaupyoumero 10c-
TYIl K cpene. Pe3ysbTaToM aTOro SIBJASETCS BBICOKAs BEPOSITHOCTh KOJUIM3HIA, TO €CTh
C/IyyaeB OJHOBPEMEHHOM Mepenayy Kajipa HeCKONIbKUMU cTaHluamu'. Bo Bpems kos-
JIU3UU TIPOUCXOIAUT HAJIOXKEHHEe CUTHAJIOB HECKOJIBKUX TNepefaTyuKoB, U3-3a Yero WH-
dbopmMalivg BcexX NepeiaBaeMbiX Ha NepHojie KOIU3UU KapoB ucKaxaeTcs. [lockosb-
KY B JIOKQJIbHbIX CETSIX IPUMEHSIOTCS AOCTATOYHO ITPOCTbiE METObI KOAMPOBAHUSA, TO
OHU He MO3BOJISIOT BbIJIEJIUTh HYXXHBIN ‘CUTHAT U3 CYMMapHOTo, KaK 3TO, HallpuMep,
MOXeT aesaTth texHosorus CDMA.

CyiecTByeT 60JIbIIOE KOJMUYECTBO AJITOPUTMOB CIY4aifHOTO AOCTyIa, KOTOpbie CHU-
XKAIOT BEPOSATHOCTb KOJIJIM3WU M TEM CaMbIM IIOBBIIIAIOT NMPOU3BOAUTEILHOCTD CETH.
Hanpumep, cymecTByer Kjacc aJropuTMOB, KOTOPble pa3pellaloT HadyaTh nepegady
KaZpOB TOJIbKO B Hayajie OuepeHOr0 BPEMEHHOI0 MHTepBasa, OObIYHO HA3bIBAEMOIO
cioroM. BriepBbie Takoe yayudiieHue Obuo mpenyoxeHo aag cetu ALOHA. B aroii
CeTU METOJ CJIy4YaifHOro AOCTYMa pa3pelliaeTr y3Jy IepenaBarh Kajap B 000 MOMEHT
BpeMeHU 6e3 BCSAKUX NMpenBapUTENbHBIX ycnoBuil. Cunxponusauus nepedauu xaopos
C HAyaJIOM OYePelHOI0 CJIOTA TMO3BOJIWJIA CHU3UThb BEPOATHOCTb KOJUIM3UM B MOAM-
¢dunupoBaHHoM asroputMe ALOHA 1o cpaBHEHUIO C ITepBOHaYaJIbHBIM BapHaHTOM




[image: image18.png]ALOHA B nBa pa3a, obecnieunB HOpMaJbHYI0 pabOTy ceTH ¢ K03 PHUIIMEHTOM HCHOJIb-
30BaHMs cpenbl A0 36 %.

Eme onxum crnocoboM ysyullleHusl CJIy4aiiHOroO JOCTYIA SIBJISIETCsI BBEIEHUE npoue-
OypotL npocaywueanus cpedsv Tieper nepenaveii. Y3es He MeeT NpaBa nepeaaBaTh Kaip,
ecJI OH OOHAPY>KHBAET, YTO Cpe/la yXKe 3aHsTa rnepenayei Apyroro Kaipa. ITo CHUXKa-
€T BEPOSITHOCTDb KOJUTU3UM (XOTsl, KAK VBHAUM MMO3Ke, ¥ He UCKJIIOYaeT UX).

ANropuTMBI CIAYy4YalHOTO AOCTYIa He FapaHTUPYIOT y3jy, YTO OH MOJYYHUT AOCTYII
K paszesisieMoii cpefie B TeueHHe omnpejesienHoro BpeMenn. Kakoe 6v1 60Jibllioe Bpe-
MSI OXKHIAHUSI Mbl HU BbIOpasid, Bcerna ecTb HeHyJIeBasl BEPOSITHOCTh, UTO peajbHOe
BpeMsl O>KMUIIaHHsI TIPEBBICUT 3TOT npenes. AJITOPUTMBI CIYYAHOTO IOCTYTA TaKXKe He
IIPeI0CTABJISAIOT HUKAKUX BO3MOXHOCTEN 151 A depeHIMPOBAaHHON NOAAEPXKKH Xa-
pakTepucTUK QO0S 1Jis1 pa3HbIX TUMOB TpadrKa — Bce KaApPbl [TOJYYal0T OJWMHAKOBBIH
YPOBEHb JOCTYIIA K cpene.




Транспортировка кадров  осуществляется уровнем  MAC  в несколько этапов, которые в общем случае не зависят от выбранного метода доступа.
[image: image19.png]1. @opmuposanue kaopa. Ha 3ToM 3Tane ocylleCcTBASETCS 3aMoJHEHUeE 0JIel Kaapa
Ha OCHOBaHUM WH(OpPMaALIUY, TTOJyYaeMON OT IIPOTOKOJIa BEPXHEro ypOBHS, TAKOH
KaK aJpeca MCTOYHMKA U Ha3HauYeHUsl, [T0JIb30BaTe/IbCKUE NaHHble, TPU3HAK ITPOTO-
KOJla BepXHero ypoBHsI, OTChLIalonero aTu aanusle. [locae Toro kak kaap cpopmu-
poBaH, yposeHb MAC noacuuTbiBaeT KOHTPOJIBHYIO CYMMY KajJpa U TIOMelIaeT ee
B COOTBETCTBYVIOIIlEE TTOJIE.




[image: image20.png]2. Ilepedaua xadpa uepes cpedy. Korna kaap copMUpOBaH U JOCTYI K pas/iesisseMoi
cpene noyyuyeH, ypoBenb MAC nepenaer Kajip Ha (pU3YeCKHH yPOBEHb, KOTOPbIH
MOOUTHO NepenaeT Bce moJisi Kaapa B cpeny. DyHkimu GU3HUECKOro ypoBHs Bbl-
IMOJIHSIET ITepejaTYMK CEeTEBOro ajamnTepa, KOTOPHIH npeobpasyer OaiiThl Kajapa B
IMOCJIEN0BATEBHOCTh OMTOB U KOTUPYET UX COOTBETCTBYIOIUMHU 2JIEKTPHUYECKHUMHU
WM ONTUYEeCKUMU curHasaMu. Ilocjie mpoxoXaeHus: CUrHajoB 10 CPefe OHHM I10-
CTYIAIOT B MPHMEMHUKHU CEeTEeBBIX afaliTEPOB, IOAKIIOYEHHBIX K pa3/iesisieMoii cpeje,
KOTOpbIE BBITTOJIHSIOT 00paTHOE NMpeobpa3oBaHKe CUTHAIOB B OalTh Kaapa.

3. Ilpuem xadpa. Yposenb MAC Kaxaoro yajia CeTH, TOJKJIIOYEHHOro K pasnelisie-
MOIf cpeje, TPOBEPSIET aApec Ha3HaueHUsl MOCTYIUBIIEro Kaapa, U €CJIM OH COBIIa-
IaeT C ero COOCTBEHHBIM aJPECOM, TO MPOAOJIKAeT ero 06paboTKy, B IIPOTHBHOM
ciyyae Kajp orOpachkiBaercs. IIpogomkenne o6paboTKU 3aKII04aeTCs B MPOBEPKE
KOPPEKTHOCTH KOHTPOJIbBHON CyMMBI Kajpa. Kaap ¢ KOppeKTHOI KOHTPOJIBHOU CyM-
Mol nepenaercst yposiemM MAC BBepx 1o cTeky, Ha yeM pyHKLUU ypoBHSI MAC
3aKaHYMBAIOTCS. EC/IM JXe KOHTpOJIbHAsl cyMMa Kajpa TOBOPUT O TOM, UTO MHEOP-
Mal[us MpU Tepenave yepe3 cpeay Obljla MCKaXKeHa, TO Kaap O0TOpachIBaeTCsl.

13 atoro onucauus cienyer, uro Ethernet peanusyer aeifrarpammublii nosyayn-
JIEKCHBII peXUM Iepeaayu JaHHBIX.




СТАНДАРТ   IEEE 802.6 — стандарт, описывающий протокол для городских вычислительных сетей ( MAN ). Использует волоконно-оптический кабель для передачи данных с максимальной скоростью 100Мбит/с на территории до 100 км 2.

Distributed Queue Dual Bus (DQDB) — сети с двойной шиной и распределенной очередью. IEEE 802.6 применяется для построения частных, базирующихся на волоконно-оптических носителях сетей MAN (Metropolitan Area Network), поддерживающих различные прикладные задачи, в том числе передачу данных, голоса и видеосигналов. Используют алгоритм доступа, называемый распределенное переключение пакетов (QPSX — queued-packet distributed-switch). Здесь используется две несвязанные однонаправленные шины, сформированные из цепочки соединений точка-точка. Пропускная способность сети составляет 150 Мб/с (планируется 600 Мб/с). Максимально возможная длина сети составляет 160 км. Максимальное число узлов равно 512. В качестве транспортной среды можно использовать одно- и мультимодовое оптическое волокно. Помимо высокоскоростных кольцевых сетей, используемых в качестве магистральных, допускается подключение дешевых низкоскоростных сетей.


Ведёт работу по стандартизации городских сетей передачи данных (см. MAN). Городская сеть подключает оборудование, размещаемое в нескольких зданиях, расположенных в региональной географической области. Разработаны технические предложения по стандартизации сетевой архитектуры, образованной кольцевых сетей с тактируемым доступом, соединённых мостами. В качестве среды передачи используется волоконно-оптический кабель с пропускной способностью 43,008Мбит/с. Помимо высокоскоростных кольцевых сетей, используемых в качестве магистральных (backbone), допускается подключение дешёвых низкоскоростных сетей. Разрабатываются стандарты на физический уровень, MAC и на подуровень изохронного управления (IMT), которое обеспечивает управление передачей по изохронным каналам. Городская сеть передачи данных обеспечивает интегральные услуги по передачи речи, видео изображений и данных.
[image: image21.png]ITU CeTH HCNOAb3YIOT LUU(POBLIe JUHUHU CBA3H, YAaCTO OINTOBOJOKOHHbBIE, CO CKOPO-
CTSIMM Ha Maructpaan ot 155 Mbéur/c u Boie. OHM 06eCIIeYnBalOT IKOHOMUYHOE CO-
eflMHEeHHeE JIOKaJIbHBIX ceTell Mexay coboil, a TakKe BbIXoZ B riobanbHble cetu. Cern




[image: image22.png]MAN nepBoHayanbHO ObLIM pa3paboTaHbl TOJLKO ISl TIepenayy JaHHBIX, HO ceiiyac
TIepeyeHb IPeI0CTaBIAEMbIX UMU YCAYT paCIiUPHUIICS, B YACTHOCTHU OHU TOIEPKUBaA-
I0T BHJICOKOH(MEpEHLMU UM UHTErPAJbHYIO nepenavy rojoca U Tekcra. CoBpeMeHHbIe
cetu MAN oTiHyanTCs pa3zHooOpasveM TPeafoCTaBIsSEMbIX YCIYT, TIO3BOJISAS. CBOUM
KJIMEHTaM 00beInHsITh KOMMYHHMKAlLIMOHHOe 000py/I0BaHHEe pa3IMYHOIO TUIA, B TOM
yucye n obpuchble ATC.




[image: image23.png]Texuonorus FDDI paspabarbiBasach Al OTBETCTBEHHBIX YYaCTKOB CeTeM — Ha Ma-
TMCTPAJIbHBIX COEIUHEHUSIX MEXIy KPYMHBIMU CETSIMHM, HallpuMep CeTIMM 3IaHUH,
a TaKXe I TMOJAKJIOYEHUS K CETU BBICOKONMPOM3BOAMUTENbHBIX cepBepoB. [loaToMy
IJIaBHBIM JIJIsT pa3paboTynkoB ObLIO 00ECeYynuTh BHICOKYIO CKOPOCTH TepefadyM JaH-
HBIX, OTKa30yCTOMYMBOCTb HAa YPOBHE MPOTOKOJA M OOJIbLIINE PACCTOSHUS MEXIy Y3-
namu cetu. Bee atu nenu O6b1in focTUrHyThl. B pesysnbrare Texnonorus FDDI noay-
yujgach KayeCTBEHHOW, HO BecbMa joporoi. Jlaxe mnosBiaeHue OoJjiee HEUIEBOTO
BapyaHTa JJI1 BUTON Mapbl HE HAMHOIO CHU3WJIO CTOMMOCTDb TMOJKJIIOYEHUS OJHOTO
y3aa k cetu FDDI. OcHoBHoit obsactbio npumeHenust texHosoruu FDDI cranu ma-
TMCTPaI CeTel, COCTOSIMX U3 HECKOJIBKUX 3/IaHNH, a TaKXe ceTH MacuTaba KpymHo-
ro ropoja, To ectb ksacca MAN.





