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BBepneHue.

IlosiBneHNE KOMIIBIOTEPHBIX CETEM MOKHO PAaCCMATPHUBATh KAaK BAKHBIN
mar B pPa3BUTUU KOMIBIOTEPHON TEXHWUKM HA IyTH PpACHIUPCHHUS €€
BO3MOYKHOCTEH, a CIe0BATENIbHO, M Ha MyTH PACIIMPEHUS WHTEIUICKTYaTbHBIX
BO3MOYKHOCTEH YeJIOBEKA B CAMBIX PA3IMUHBIX cpepax ero AesTeNbHOCTH. DTUM
OOBSCHSIETCS TOT WHTEPEC, KOTOPBIM TPOSBIACTCS K KOMITBIOTEPHBIM CETIM
CIIEIUATTMCTaMU PA3JIMYHBIX 00J1aCTel HAYKA U TEXHUKHU.

CTpeMuTenbHBbIHN POPHIB B o0nacTu uH(OpPMaAIMOHHO-

TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUM ObUT MpenonpenencH 0o0beAMHEHUEM
JBYX HAyYHO-TEXHUYECKHX HAMpPAaBJICHUA  BBIYUCIUTEIBbHON TEXHUKU W
anekTpocBa3u. Kak uzBectno, nepsbie KOMIIBFOTEPBI npennaznadanucey aiis
pelieHus MaTeMaTHYeCKUX 3a/lad, OJHAKO BCKOpPE CTaJ0 OYEBUIHO, YTO
TJIaBHOM cdepoil uX NMpUMEHEHHUs JOJDKHA CTaTh 00paboTka nHMOpMAIMH, PU
KOTOPOM BBIYMCIUTEIbHBIE MAIIMHBI YK€ HE MOTYT paboTaTh B aBTOHOMHOM
peXuMe, a JODKHBI B3aUMOJCHCTBOBATH C JAPYTUMH KOMITBIOTEpPAMH, C
WMCTOYHUKAMU W ToTpeOutensmMu uHbopmarmu. Pe3ynbraTtoMm 3TOro sSBHINCH
uHpopManmoHHO-BeruucuTeabHble cetd (MBC) u cetm mepemauym JaHHBIX
(CIT[I), xoTopple K  HACTOSIIEMY BpPEMEHH IOJYYHJIH  ITHPOKOE
pacmnpocTpaHEeHHE B MUPE.
NMeHHO 00BbequHEHNE BBIYUCIUTEILHON TEXHUKH U CBSI3U TIOBJICKJIO 32 COOOM
CO3JJaHUE MHOTHMX HOBBIX HAy4YHO-TEXHMUYECKUX HallpaBjeHUN B o0sactu
TeJIeKOMMYHUKalMii 1 uHpopmatuku. W rinaBHOe cpeau Hux - mudponas
00paboTKa CUTHAJIOB, TO3BOJIMBIIAS UHTEIPUPOBAThH PA3JIMYHbBIEC BUJIBI U YCIYTU
CBSA3U B OAHOW IM(POBOM CETH U TMOJHOCTHIO aBTOMATHU3UPOBAThH MPOIECCHI
nH(OpPMAIMOHHOTO 0OMeHa Ha 0a3e Creluanu3upOBaHHBIX KOMITBIOTEPOB.

K Hacrosimemy BpeMeHH CGHOpPMHUPOBAIUCHL 0a30Bble MPUHIIMUIIBI
MOCTPOEHUSI KOMITBIOTEPHBIX CETEH, KOTOPbIE M COCTaBIISIOT OCHOBY JIaHHOIO
Kypca JeKIUNA. DTH IPUHIIUIBI PACCMATPUBAIOTCS B KOHTEKCTE COBPEMEHHBIX U
MEPCTIEKTUBHBIX KOMIBIOTEPHBIX CETEH.

OnpIT YTeHUs TOAOOHBIX JIEKIIMA TO3BOJSET YTBEPXKOaTh, UTO
HACTOSIIMKM Kypc OyJIeT Moje3eH U JOCTYIEH BCEM JKEJAONUM MOTYIUTh WIIH
yrayOuTh 3HAHUS B 00JIACTH KOMITHIOTEPHBIX CeTeil. Marepuan m3jaraercs B
TaKOM BUJE U O00BEME, YTO €ro OCBOEHHE TpeOyeT MUHUMANbHBIX 3HAHUI B
00J1aCTH KOMITBIOTEPHON TEXHUKHU.

PaccmatpuBaroTCsi OCHOBHBIE TMOHATHUS W TMPUHIIMIBI PACIPEACICHHON

00paboTku MHPOpPMALIUU, TOHITHS, eI U 3aJa4l CO3[aHUs KOMITbIOTEPHBIX
cereil. Oco0oe BHUMaHHME YACNSIETCS PACCMOTPEHUIO KaHAJIOB IMepeaadu
naHHbIX. PaccmaTtpuBaeTcss opraHuzanus Tepeladyd JaHHbIX B CHUCTEMax
TeneoOpabOTKM, HAa3HAYEHHWE M POJb MPOTOKOJIOB, HX MHOTOYpOBHEBas
CTPYKTYpaA.
B pamkax apXuTeKTypbl KOMIBIOTEPHBIX CETEH paccMaTpUBACTCS HICOJIOTHS
MOCTPOEHUSI  OTKPBITBIX ~ CHUCTEM, OMHUCHIBACTCS  JTAJOHHAas  MOJENb
B3aMMOJICUCTBUSL  OTKPBITBIX  CHUCTEM, TMPOTOKOJBI W  MEKYPOBHEBBIC
uHTEep(DEnCHI.



Ocoboe BHHMaHHWE YACISIETCS CETIM Tepelaadyd JaHHBIX, KaK OCHOBHOMU
COCTaBJIAIOLIEN KOMIBIOTEPHOU ceTu. [/laeTcs cpaBHHTENbHAS XapaKTEPUCTHUKA
KOMMYTAIlMM KaHaJlOB, COOOIIEHUI U MIAKETOB B CETAX Mepeauu JaHHbIX. [l
ceTel KOMMYTAallUd T[aKETOB pAacCMaTPUBAIOTCS CTaHAAPTHBIE CTPYKTYpPhI
KaJIpOB.

[IpuBOASITCS OCHOBHBIE TOIMOJIOTMH JIOKAJIBHBIX CETEH, METONbl AO0CTyna K
nepenarolie cpeae JiokanbHbIX ceted OBM. PaccmarpuBaroTcs  ceTd
crangapta |[EEE 802.3u 802.4,B TOM umciie METOJABI JOCTYyMa M CTPYKTypa
CETEBbIX KOHTPOJUIEPOB. B pamkax KOJbUEBBIX BbIYUCIUTENBHBIX CETEU
paccmatpuBatorcst ctanmaptel |[EEE 802.5 u 802.7. Ocoboe BHMMaHME
yAENSeTCS TIEPCIEKTUBHBIM BBICOKOCKOpOCTHEIM ceTsim  FDDI, 100VG-
AnyLAN wu Fast Ethernet./locrarouno Ooblioe BHHUMaHHE YACIACTCS
BOIIpOCAaM MapHIpyTHU3allMd U YIPABICHUS MOTOKAaMU B CETSAX IMepeadu
naHHbIX. [loapoOHO paccMaTpuBarOTCs MPOTOKOJBI PA3IUYHBIX YPOBHEW, B
YaCTHOCTU MPOTOKOJ |IP 1 mpoTOKOJIBI BEpXHUX CETEBBIX YPOBHEH, B TOM YHCIIE
U TNPUKITAJHOTO, CPEe KOTOPBIX BBIJACISIOTCS MPOTOKOJBI Mepenayn (aiios,
BUPTYaAJIbHOTO TEPMUHAIA U SJIEKTPOHHON MOYTHI.

PaccmarpuBaroTcsi  BONpPOCHI  COBMECTHMMOCTHM  CE€TE€H,  CpeAcTBa
KOMILJIEKCUPOBAaHUSA M MEXCETEBble MPOTOKOJbl. [IpuBoaUTCS oOmnucaHue
anmnapaTHbIX M TPOrPAMMHBIX CPEACTB MOJAKIIOYEHMS JIOKAJIBHBIX CETel K
rJ1I00aJIbHBIM KOMIIBIOTEPHBIM CETSAM, CPEJICTBA KOMILJIEKCUPOBAHUS JIOKAJIbHBIX
cerell. PaccMaTpuBaeTcst naeo0JIorusi NOCTpoeHus ceteit Internet.

Cnucok nuTepaTypbl COAEPKUT HAUMEHOBAHUS OCHOBHBIX KHHUI MO
KOMIBIOTEPHBIM ~ CETSIM,  MO3BOJSIIOMIMX  MOJYYUTh  JIOMOJTHUTEIBHYIO
UH(OPMAITUIO TT0 HHTEPECYIOIUM BOIIPOCAM.



1 PacnpepeneHHas obpaboTka nHcpopmauumn

1.1 NMoHATHe 1 3a4a4m co3aHnNsA KOMMNbIOTEPHbIX ceTen

3a cyeT BO3MOXKHOCTH ONTHMAJIBHOTO Pa3MEIICHUS BBIYMCINTEIBHBIX
cpeAcTB (KOMITBIOTEPOB) B CETHM M HX ONTHUMAJIBHOW 3arpy3Kd, a TaKKe
OINEpPaTUBHOrO (IMHAMHYECKOTO) €€ MepepaclnpeielicHuss B KOMIbIOTEPHON
CETH MOJXET OBITh CYIIECTBEHHO MOBBIMEHA Y()(PEKTUBHOCTD HCIIOIH30BAHMS
BBIYUCIIUTEIHLHBIX CPEJICTB 110 CPABHEHUIO C aBTOHOMHBIM HX UCTIOJIB30BAHUEM.
[Ipy 5TOM CyYIIECTBEHHO pACIIUPSETCS TEPEeUeHb YCIyT, TPEIOCTaBISIEMbIX
MOJIb30BATENSIM,  MTOCKOJIBKY CE€Th  MOXET OOBEOUHSATH 3HAYUTEIHHBIC
BBEIYHCIIUTEILHBIE  MOIHOCTH C IMIUPOKUM HAOOpPOM  pa3HOOOpa3HOTO
000pyI0BaHUSA U TIPOTPAMMHOTO OOecriedeHusl. B KOMIIBIOTEPHBIX CETSAX, KaK
NPaBUJIO, CYIIECTBEHHO CHIDKAETCS OTHOCHUTENbHAs CTOMMOCTH Iepelayu
JAHHBIX 3a CYET COBMECTHOTO WCIIOJIb30BAHUS KAaHAJIOB CBS3M MHOTUMH
abonentamu. CHUXKAIOTCS TakXKe 3aTpaThl HA CO3JaHUE MPOrPaMMHOTO U
WHPOPMAITMOHHOTO 00ECTIEYCHHS 3 CUET UCKITFOUCHUS UX TyOIMpOBaHUSI.

Takum 00pazoM, KOMIBIOTEPHBIE CETH IIO3BOJISIIOT pEIIaTh TaKHe
KauyeCTBEHHO HOBBIE 3aJaud, Kak, Hampumep: oOpaboTka wuHopMaIuy,
KOTOPYIO B CHJIy T€X WJIM WHBIX MPUYUH HEIb3sl BBHIMOJIHUTH B aBTOHOMHOM
pexxume paboThl KOMIBIOTEpA; CO3JaHME Ha OOMIMPHON TEepPPUTOPUHU
pacrnpeneNeHHbIX HH)OPMAIIMOHHBIX CHUCTEM Pa3MYHOTO (PYHKIIMOHAIBHOTO
HA3HAYCHUS C BKIIOYECHUEM B HUX OOJIBIIIOTO YUCIIA MOJIh30BaTEIICH.

EcTecTBeHHO, dTO pa3aWYHBIE TOAXOABl HANUIM  OINpPEACIICHHOE
OTpaXE€HHE W B CETEBBIX CTPYKTypax. OMHAKO, KaK M BCE CIOXKHBIC CHCTEMBI,
KOMITBIOTEPHBIE CETH XapaKTEPHU3YIOTCS OMPENEIEHHBIMH, MPUCYIIIUMHU TOJIHKO
UM, TIPUHITATIAMHA OpraHu3aiuu. Bce 3Th BONPOCH pacCMaTPUBAIOTCS B paMKax
ApPXMTEKTYPbI, KOTOpas OMpeaeiseT OOIMe MPUHIUIBEI TMOCTPOCHHUS,
(GyHKIIMOHATBHBIE XapPAKTEPUCTUKH HCCIEAYEMOH CHCTEMBl. APXHTEKTypa
KOMIIBIOTEPHBIX CETEH OXBaThIBACT BOIPOCHI OPTraHU3AlMU JIOTHYECKOH |
(Gu3nveckoil CTPYKTYpbl (TOIMOJIOTMH) CETH, CTPYKTYPHYIO OPTaHU3aIUI0
amnmapaTHbIX HM  NPOrPaMMHBIX  CPEACTB, TpaBwia  (MPOTOKOJBI)  HMX
B3aMMOJCHCTBHSI. B KOMIIBIOTEPHBIX  CETSIX  HIMPOKO  HCIOJIB3YeTCs
MHOTOYPOBHEBBI MPHHIIUI CTPYKTYPHOWH OpTraHW3aIlid, MPU KOTOPOM BCE
MHO>KECTBO CETEBBIX (PYHKIMI PacTpeleNsseTCs MO OIMpeNeJICHHBIM ypPOBHSIM.
[Ipu 5TOM B3aMMOJEHCTBHE MEXIY YPOBHSIMHU OCYIIECTBIISIETCS CTaHIAPTHBIM
o0Opa3oMm, 4dYTO oOecne4rBaeT OMNpEACTCHHYI0 HE3aBUCUMOCTh (YHKIUH,
MPUHAICKAINX PAa3IMYHBIM YPOBHIM. B mepByro odepesnb, 5T0 HEOOXOAMMO
JUISS  pealiu3alldd  MPUHIUIA  OTKPBITOCTH  BBIYHCIIMTEIBHBIX  CETEH,
SIBJISTFOIIIETOCS. HEOTHEMJIEMON YaCThI0 COBPEMEHHBIX CIIOKHBIX CUCTEM.

B kadecTBe aBTOMATH3UPOBAHHBIX CHUCTEM OOpaOOTKH HH(POPMAIUH
BBIYHCIUTEILHBIC CETH MOTYT UCIIOJIB30BAThCS:

* B TPOMBIIUICHHOCTH [JIsl TUIAHUPOBAaHUS W YIPABJICHUS B paMKax
NpEeANPUATAN, 00bEAMHEHUN, OTpacIIei;



* Ha TPAHCIOPTE AJS MJIAHUPOBAHUS U YIPABICHUS MPOU3BOIUTEIbHBIM
IPOLECCOM, HAmpHUMep, BO3AYIIHBIM JBI)KEHUEM, MJIs PE3CPBUPOBAHUS U
MPOJIaXKK OUIIETOB HA TPAHCIIOPTHBIE CPE/ICTBA,

* B 0aHKOBCKO-(pMHAHCOBOM  JI€ATENLHOCTH  JJIA Pa3IMYHBIX
(MHaHCOBBIX PACUYETOB;

* B HAy4YHO-HCCIIEIOBATEIHCKON u MPOEKTHO-KOHCTPYKTOPCKOU
NEeSATEIbHOCTH Il MOBBIMICHUS 3(P(EKTUBHOCTH OOMEHAa U TMPEJOCTABICHUS
TpeOyeMolt HHpopMaluKl, OOBEAUHEHUS OTIEIbHBIX HCCIEIOBATENCH WM
MPOECKTUPOBILMKOB, a TAK)XKE KOJUIEKTUBOB JIJIsl POBEICHUS UCCIIEIOBAHUN WIIN
NPOEKTHBIX pPabOT, sl HCIONb30BAHUS JOMOJHUTEIBHBIX KOMITBIOTEPHBIX
MOIIIHOCTEW MPH MPOBEICHUH CIIOKHBIX PACUETOB;

* B o0pa3oBaHMM [  TOJy4eHHUS  OOpa3oBaTENbHBIX  YCIHYT,
JUCTAaHIIMOHHOTO JOCTyma K 00pa3oBaTeldbHBIM pecypcaM, MPOBEICHUS
HE3aBUCHUMON M OOBEKTHUBHON OIEHKM KayecTBa 3HAHWI, aBTOMAaTHU3AINU
00pa30BaTEIBEHBIX MPOILECCOB (3aYHCIICHUS B BY3bl U CCY3bl, OOyYCHHS U T.1.),
MOHHUTOPHUHIA KaYECTBA YUYE€OHBIX JOCTHKEHUI U MHOTOTO JIPYroro;

* B 00JIaCTU MEUIIMHBI.

OcHoBHOI 3 (deKkT OT co3gaHusi CEeTH - BTO TNOJHAsA JOCTYIHOCTb
pecypcoB cetd s mojb3oBaresneil. [lonb3oBarenu, MOAKIIOYEHHBIE K CETH,
UMEIOT JIOCTYIl KO BCEM TIJIaBHBIM KOMIIbIOTEpaM, BXOJIAIIUM B CETh, H,
CJEe0BaTEIbHO, TMOJYyYalOT BO3MOXKHOCTh MCHOJIb30BAaTh MaMATh 3THUX
KOMIIBIOTEPOB I XpaHEHUS AAHHBIX U MPOLECCOpPBl Ui UX OOpabOTKH.
[Tonp30BaTensiM NOCTYNmHBI NpOTpaMMHOE oOOecreueHue, HMEIOIIeecs B
cetd, W 0a3pl JaHHBIX B KOMIIbIOTEpAX, YTO MO3BOJSIET MM OINEPATHBHO HX
UCMOIb30BaTh. Kak MmpaBuiio, CeTH MpeAoCTaBISIOT BO3MOXKHOCTh MapajlieIbHO
oOpalaTeIBaTh JaHHBIE CpPa3y HECKOJbKUMHU BBIUHUCIUTEIbHBIMH MAalllMHAMHU.
Bo3moxHO mocTpoeHue pachpeeneHHbIx 0a3 JaHHbBIX, Pa3MEIIEHHBIX B MaMATH
HECKOJIbKUX KOMIIBIOTEPOB, a 3a CYET JTOro CO3JIaHHE CIIOKHBIX
UH(POPMALIMOHHBIX CTPYKTYD. Nudopmanmonnsie CBA3U MEXKITY
MOJIb30BATENSIMU MTO3BOJISIOT PEIIATD 3a/1a4U MOJICITUPOBAHUS CJIOKHBIX CUCTEM,
BBINIOJIHSITh TIPOEKTHBIE U IPyTUe pabOThl, OMUPAIOLIUECS HA PaCIpEACICHHOE
nporpaMMHoOe obOecreueHre M 0a3bl JaHHBIX. TakuMm o00pa3om, cereBas
00paboTKa U XpaHEHUE JTAHHBIX - KAUECTBEHHO HOBasi OpraHu3aiusi 00padoTKH,
Py KOTOPOH B 3HAUUTEIBHOMW MEpPE YBEIMYMBAIOTCS CIIOKHOCTh U CKOPOCTb
peleHus 3a7a4, TPeOYIOUINX y4acTusi OOJIBIIOrO YKCa MOJIb30BaTENeH.

CeTb MO3BOJIAET NOBBICUTH YPOBEHB 3arPy3KH KOMITBIOTEPOB, TOCTYITHOCTD
OporpaMMHOro o0ecreueHuss W 0a3 JaHHBIX. OJTO OOYCJIOBIEHO ABYMS
daktopamu.  Bo-mepBbIX, ceTh  OOCIYy)XHBaeT  OOJBIIOEC  KOJIUYECTBO
NOJIb30BATENIeH, MOATOMY HAarpys3ka, co3faBaeMas BCEMH IOJb30BATEISIMH, B
MEHBILIEH CTENEeHU MOJBEpXKEeHa KojeOaHUsIM, 4YeM Harpys3ka, co3jaBaeMas
OTHENBHBIM  MOJb30BaTeeM WM  Tpynmnod. OT1oT 3pdexT wumeer
CTaTUCTUYECKYIO MPUPOAY M OLIEHUBAETCS IUCIEPCUEN CpPEHEr0 3HAYeHUs
Harpy3KkH, CO3/1aBaeMoO#l MoJib30BaTeasiMU. Tak, €Cclu CpelHeKBaAPATHIYECKOe
OTKJIOHEHUE HArpy3KH, CO3/JaBacMOe OJIHUM I0JIb30BaTeIeM, paBHO D, To n



MOJb30BaTeNiell CO3Jal0T CYMMapHyI0 Harpy3ky, CpeIHEKBaJIpaTHUYecKOe
OTKIOHEHHE KOTOpoi paBHo bAN |, To ecthb KonebaHus HarpysKH,
co3naBaeMmoit, Hanipumep, 100 mons3oBarensmu, B 10 pa3 MeHbIne, 4yem y
co3maBaeMol  OJHWM  Tonb3oBareieM. (ClenoBaTeNnbHO,  YBEITMYMBACTCS
BEPOSTHOCTh TOTO, YTO B KAXKIBII MOMEHT BPEMEHH CYIIECTBYET padboTa Jis
KaXJI0r0 KOMIIOHEHTA CETH, TO €CTh YBEIMUYUBACTCS 3arpy3Ka CETH.

Bo-BTOophIX, crabunmsupyercs 3arpy3ka CeTH, KOTJa CEeThb OXBaTbIBAaeT
TEPPUTOPUIO, PACIIOJIOKEHHYI0O B HECKOJBKHX YacOBBIX TMosicax. PdexT
cTabuIn3aui OCOOCHHO CYIIECTBEH IS SKCIUTyaTallui CTIEUATU3UPOBAHHbBIX U
POOJIEMHO-OPUEHTUPOBAHHBIX KOMIIBIOTEPOB, aHAJIOTO-TIU(POBBIX
BBIYMCIIUTEBHBIX KOMIUIEKCOB, HHPOPMAIIMOHHO-CIPABOYHBIX CUCTEM U JIP.

Kak moka3piBaeT TMpaKTHKa, 3a CYET PACIIUPEHUs BO3MOXKHOCTEH
00pabOTKM JaHHBIX U JIY4IIeH 3arpy3kd pPecypcoB CTOMMOCTh 00pPabOTKH
JAHHBIX CPEJICTBAMU CETH CHIDKAETCS B MOJTOpa pas3a u 0oJiee 1Mo CPAaBHEHHIO C
00pabOTKOM TaHHBIX HA HECBS3aHHBIX MAIIMHAX.

1.2 HasHayeHne u o06nNacTb NPUMEHEHUS] KOMMbIOTEPHbIX
ceten

PaccmarpuBasi mocTpoeHrne KOMIBIOTEPHBIX CETeH, B MEPBYIO OdYepeihb
HEO0OXOMMO OTIPEICTTUTh X Ha3HAYCHHUE U 00JIaCTh MPUMEHEHHUS .

OcHOBHOE Ha3HAYCHHE KOMIBIOTEPHON CETH - MPEIOCTABJICHUE
OONBIIIOMY  YHCIIy TIOJB30BATENICH  OJHOBPEMEHHOTO JOCTynma K €€
BBIYHCIIUTEILHBIM PECypCaM.

Hcxonst W3 3TOro, KOMITBIOTEPHAsE CETh MOXKET OBITh OIpeiAclieHa Kak
CUCTEMa  paclpeneieHHOW o0paboOTKM  HMHQPOpMAIMM, COCTOSIMIAs U3
TEPPUTOPHATBHO-PACCPEIOTOUECHHBIX  KOMITBIOTEPOB,  B3aMMO/ICHCTBYIOMINX
MEX Iy COOOH C TTIOMOIIBIO CPEICTB CBS3H.

KoMIproTepsl, BXOJASIINE B COCTAB CETH, BBIMOJHSIOT IIUPOKHH KPYT
(GYHKIIHUNA, OCHOBHBIMH CPEIN KOTOPBIX SBIISIOTCS:

OpraHu3aIusl TOCTYIa K CETH;

yIpaBJICHHUE Mepeaadeii HHpopMaInH;

MIPEIOCTABIICHNE BEIYUCIUTEIHLHBIX PECYPCOB U YCIYT A0OHEHTAM CETH.

B cooTBeTcTBHU ¢ 3TUM IO PYHKITMOHATHPHOMY TIPU3HAKY BCE MHOXKECTBO
CUCTEM KOMITBIOTEPHOM CETH MOXKHO pa3fejuTh Ha aOOHEHTCKHE,
KOMMYTalMOHHbBIE U ri1aBHbIe (HOSt)cucTemsl (cepBepsi).

AOoHEeHTCKAaA cucreMa MPEICTaBISAET coboi KOMIIBIOTED,
OpPUCHTHPOBAaHHBI Ha pabOTy B COCTaBE KOMIIBIOTEPHOW CETH U
00€eCIeUnBarOIINK T0JIE30BATEIISIM JOCTYI K €€ BBIUMCIUTEIBHBIM pPeCcypcam.
CienyeT OTMETHTb, YTO 110 CPAaBHEHHUIO ¢ A0OHCHTCKUM ITYHKTOM (TepMHUHAIIOM)
CHUCTEMBI TeIeo0pabOTKU aOOHEHTCKAs CUCTeMa KOMITBIOTEPHOM ceTu obJiamaet
O00MbIMMHU  (DYHKIIMOHAJTBLHBIMUA W BBIYUCIIUTEILHBIMH BO3MOYKHOCTSAMHU. ODTO
MTO3BOJISIET ONTUMAJIBHO OPTaHU30BaTh BEIYMCIICHHS B KOMITBIOTEPHOH CETH.

KoMmyTanumoHHble CUCTEMBbI SBISIOTCS Y3JIaMH KOMMYTAIlUU CETH
nepeaadyd JaHHBIX W 00ECTIeUYMBAIOT OPTaHW3allUI0 COCTABHBIX KaHAJIOB



nepefayd  JaHHbIX ~MeXAy aOOHeHTCKMMHM cucreMamu. B kadecTBe
YIPABISIOUUX SJIEMEHTOB Y3JI0B KOMMYTAllMU HCIOJIB3YIOTCS MPOIIECCOPHI
TeJIe00paOOTKH MITH CIICIIHATIbHBIE KOMMYTAIMOHHBIC (CETEBBIC) MPOIIECCOPBHI.

CepBepom OPUHSITO Ha3bIBATh CHelUaIbHBIi  KOMIIBIOTED,
BBITIOJIHSIOIINI OCHOBHbBIE CEPBUCHBIE (YHKIIMH, TAKUE KaK YIpPaBIEHUE CEThIO,
coop, 00pabOTKy, XpaHEHHE W TMpeaocTaBlieHHEe HWH(opMau aboHEHTaM
KOMITBIOTEPHOU ceTh. B CBsA3M C OOJBIIMM YHUCIOM CEPBUCHBIX (YHKUIUN
1[€JeCO00pa3HO pa3/iefieHne CepBEepOB MO MX (PYHKIIMOHAIILHOMY Ha3HAYEHUIO.
Hampumep, daiin-cepsep omnpenensiercs Kak KOMIBIOTEp, OCYLIECTBISIOMINANA
omepanuy MO XPaHEHHI0, 00pabOTKe M MpeAocTaBiIeHHIO (ANIOB JaHHBIX
abOHEHTaM  KOMIIbIOTEpHOH ceTH. B cBoro  odepeab, KOMIIBIOTED,
oOecrieunBaromnii  aOOHEHTCKUM  cucteMaM  3(G(EKTHUBHBIA  TOCTYH K
KOMIBIOTEPHOM CETH, OJTyYnsI Ha3BaHUE CepBEp JOCTyNa U T.1.

B 3aBucmmoctn oOT pasmepa reorpaduueckoil 00JacTH, KOTOPYIO
OXBaThIBAIOT KOMIIBIOTEPHBIE CETH, OHU MOAPA3JCISIOTCS Ha TP OCHOBHBIX
THUIIA: JJOKAJIbHBIE, PETMOHAJIbHBIE U ITI00ATBHBIE.

JlokanbHble ceTH 00JaJal0T JOCTATOYHO CKPOMHBIMU (DU3NUECKUMU
pasmepamu. OHU OOCIYKMBAIOT MOJIb30BATENEH, HAXOIALIUMXCS B Ipejaesiax
JECATKOB M COTEH METPOB JAPYr OT JAPYyra, U YUCJIO 3TUX MOJIb30BaTeIel He
MPEBBIIIAET HECKOJBbKO ThICAY 4YesoBeK. Takue pasmepsl JIBC mno3Bonsior
paboraTth Ha CckKopocTsax B3aummojaeicTBus 10 MoOut/c u Bbime. OOMeH
uHpopmanmeit Mexnay ycrpoiictBamu JIBC mpoucxomutr ¢ OombIioi
UHTEHCUBHOCTHIO. Pa3smep wuHpOpMAMOHHBIX OJOKOB B pPasHBIX CETAX
koseosercs ot 38 our (cetr Cambridge Ring)io 8 MoOuT B ceTsax ¢ ’Ke3710BbBIM
yIPaBJICHUEM.

s JIBC B kadecTBe cpepl Mepeaaud TaHHbIX YHNOTpeOstoTes Hanbosee
JIeIlIeBbIC. BUTHIE MApbl, KOAKCUAIbHBIN KaOelb.

PernonanbHble BoruHcauTeNbHbIe ceTn (PBC) oxBarbiBaroT Ooibliee
npoctpancTBo, yeM JIBC, Hanpumep Takoi ropoj, kak MockBa. OHU UMEIOT
MHoro obuiero ¢ JIBC, Hanpumep BBICOKYIO CKOPOCTh Iepefayd U HU3ZKUN
ypOBEHb OIIMOOK B KaHaje CBSA3M, HO JOJDKHBI 00JaJaTh BO3MOXHOCTHIO
nepenaBaTh Oosiee mMpokui wHopmanuoHHwli crnektp. Yacto PBC
UCIIONIB3YIOTCSL I uHTerpauuu paspo3HeHHbix JIBC. B kauectBe cpenpbl
nepeaur B 3TOM ClIydae yalle BCEro UCIONIb3yeTCsl OMTOBOJIOKHO.

I'ao6anbabie BbIuHCANTEeNbHbIe ceTH (['BC) oxBarbiBaloT 1elbie
oOnacTu, CTpaHbl M Jake KOHTUHEHTHl. Hampumep, yciayru cetu Internet
JOCTYIIHBI MO BceMy MHpy. B KadecTBe cpenpl mepenayd AaHHBIX YacTo
UCTIONB3YIOTCSL TenehOHHbIE JIHHHUHM, CIYTHUKOBBIE CHCTEMBl U Ha3e€MHBIE
MUKPOBOJIHOBBIE cpeacTBa. OTnuunTenbHbIMU ocobeHHocTsaMu ['BC sBnsitoTes
HeOOoJIbIIas CKOPOCTh Mepeaaun u 00see BHICOKUN yPOBEHB OIIMOOK Mepeayu.

1.3 Tononoruu ceten
Tononorun BC noctaroyHo pazHooOpa3Hbl W OMUCHIBAIOT (DU3UUECKOE
PacrojioKeHHEe CeTeBOM Cpeibl Mepeaaun U MOACOeINHIEMbIX YCTPOrcTB (puc.



1). K HuM oTHOcsTCs: oOmas IMHA, 3Be37a, KoJblo. CyIIecTBYIOT TakKKe
rUOpUIHBIE TOTIOJIOTHH.

HecMoTpst Ha pas3nuuus B TOMOJIOTHH, JUISl BCEX KOMIBIOTEPHBIX CETEH
MO>KHO BBIJICJIUTH CIEAYIOIINE XapaKTepHbIe MPU3HAKU:

* 00beIUHEHNE MHOTUX, OOBIYHO TEPPUTOPUATBHO YJAJIEHHBIX JIPYT OT
apyra, B TOM 4YHCJI€ M Pa3HOTUIIHBIX, KOMIBIOTEPOB B  E€IHUHYIO
B3aMMOJICUCTBYIOIIYIO CUCTEMY;

* pa3BUTas CETh NEpeNayu JAHHBIX C YHU(DUIIMPOBAHHBIMU IMPaBUJIAMHU,
crnoco0aMu U CPeJCTBAMU B3aUMOJECHCTBUSA (PYHKIIMOHAIBHBIX COCTABJISIFOIINX
(CTPYKTYpHBIX 3JIEMEHTOB) CETH;

* 0OJbBIIOE YHCIIO TOJIb30BATENCH, B3aUMOICHCTBYIOIIUX C CETHIO
MTOCPEJICTBOM A0OHEHTCKUX CHCTEM.

COCd 3 a I:\/:I6
— ]

B

Puc. 1. Tommosornu cereii: a -o0mas muHa; O - 38e€3/1a; B - KOJIBIIO

KoMmneioTepHble ceTd BecbMa pa3HOOOpPa3HBI M0 HA3HAYEHHIO, COCTaBY
o0opynoBaHus, MPOrpaMMHOMY  oOecrnedeHHr0 W (yHKIHOHATHHBIM
BO3MOXKHOCTSIM, TO3TOMY II€JIeCO00pa3HO KiIacCU(PUIMPOBATh UX IO PSIy
MIPU3HAKOB.

[lo ¢yHKIMOHANEHOMY HAa3HAYEHUIO paA3JIMYalOT BBIYUCIUTENbHbIE,
UH(POPMAIMOHHBIC U CMEIIaHHbBIC (MH(POPMAIIMOHHO-BBIYHCIIUTEIIBHBIC) CETH.

BoruncianrtenbHble CceTHM TMpeAHA3HAYEHBl TJIABHBIM 00pa3oM ISt
pelieHus 3aay nojb3oBaresieid ¢ 0OMEHOM JaHHBIMHU MEX]y €€ a0OHEHTaMHU.

NupopmanuoHHbie CceTH  OpPUEHTUPOBAHBI B  OCHOBHOM  Ha
npenocTaBlieHne  MH(GOPMALMOHHOTO  OOCIY)XMBaHHMs 1O  3ampocam
MIOJIb30BATEIICH.

NudopmanuoHHO-BbIYUCIANTEIbHbIE CeTH OOBEAUHSIOT (PYHKIUH
BEIYHCIIUTENIFHBIX U WH(POpPMAIMOHHBIX ceTed. B Hacrosmee Bpems K
WH()OPMAITMOHHO-BBIYUCIIUTEIILHBIM OTHOCHUTCSI OOJIBITUHCTBO COBPEMEHHBIX
KOMITBIOTEPHBIX CETEH, NOITOMY B JAJbHEUIIEM 0] KOMIIBIOTEPHON CETHIO U
Oyzem mompasyMeBath JaHHBIN THN ceTeil. KpoMe Toro, kak yxe 0TMe4anoch,
pa3MyaroT KOMITBIOTEPHBIC CETH OOIIEro IMoJyib30BaHus (YHHBEpPCAJIbHBIC),
o0cy>KuBaroume KpyT Pa3HOO00Pa3HBIX NI0JIb30BATEIIEH U
ClieMaNn3upoBaHHble ceTh. K mocinenHum ciaeayeT OTHECTH CETH yHpPaBIEHUS



IIPOU3BOJICTBOM M YUYPEXKJIECHUECKHE CeTH. B Hacrosmee BpeMs yTBEpAUIOCH
MOHSTHE YAaCTHBIX KOMIIBIOTEPHBIX CETEH, KOTOphIE MPEACTaBISAIOT CO00M
KOMITBIOTEPHBIE CETH OTIEIbHBIX KOMIAHUU WM QUpM. DTH CETH TaK Ke
00J1a71a10T CBOMMU XapaKTEPHBIMU OCOOEHHOCTSIMHU.

[Io Tunmy HCHOJMB3YyEeMbIX KOMIBIOTEPOB pa3inyaloT OJAHOPOJHbIE
(roMoreHHbBIE) KOMITBIOTEPHBIE CETH, COACPIKAIINE MPOrPaMMHO-COBMECTHMBIC
KOMITBIOTEPBI, U HEOAHOPOAHbIC (TeTepOreHHbIE), BKIOYAIOIIUE B CBOM COCTaB
IPOrpaMMHO-HECOBMECTHMbIE KOMMBIOTEPhl. OIHOPOIHBIMH, KakK IPABUIIO,
SIBJIIFOTCS JIOKAJIbHbIE BHIYMCIUTENIbHBIE CETU. B CBOIO ouepenb, CI0KHO HANTH
OJTHOPOJAHYIO TTI00aJIbHYI0 KOMITBIOTEPHYIO CETb.

B 3aBUCMMOCTH OT YNpaBJIEHHsI CETEBBIMU PECYpCaMH KOMIIBIOTEPHBIE
CeTM  JIeNsAT HAa  LEHTPAJIM30BaHHbIE W  JIELHEHTpaJIM30BaHHblE. B
LEHTPAJIN30BaHHBIX KOMIIBIOTEPHBIX CETSIX YMPABIECHHUE BCEMH CETEBBIMHU
pecypcaMy OCYLIECTBJISIET OAUH M3 €€ cepBepoB. A AEHEHTPATU30BAHHBIX
CeTel XapaKTepHO ABTOHOMHOE pACIPENCICHUE PECYPCOB, IPH KOTOPOM
KKl cepBep, UCIOJIb3YysI MHPOPMAIIMIO O COCTOSHUM CETH, CAMOCTOSITEHHO
onpeessieT BO3MOKHOCTD JIOCTYIIA K €€ pecypcam.

Hcxons u3 o611ero Ha3HaueHUs: KOMIBIOTEPHBIX CETEeH U pelliaeMbIX UMU
3a/1a4, MOXXHO YTOYHHUTh OCHOBHBIE (DYHKIMU YIMPABICHUS W OpPraHU3ALMU
KOMITbIOTEPHOU CETH:

* yINpaBlIeHHE B3aMMOJICUCTBYIOIUMHU M0JIb30BATEIbCKUMU
porpammamu;

* VyNOpaBlIEHHE  MporpaMmMaMd M3  COCTaBa  MaTeMaTH4ECKOro
oOecrieyeHnsi CeTH, PEATM3YIOUIUMHU pa3IUYHbIe BHIbI HWH()OPMALMOHHBIX
YCIIYT;

* peleHrne BOIIPOCOB, CBS3aHHBIX C aJapecalver W MaplpyTH3alueu
nepeaaBaeMoit nH(GOpMaLNY;

* YCTAQHOBJICHHE HEOOXOJUMBIX (UINYECKUX COCAMHEHUH MEXITY
B3aMMOJICUCTBYIOIIUMH KOMIIBIOTEpAMU U aDOHEHTaMU;

* KOHTPOJIb M WCIpaBIEHUE OIIMOOK TMpU Teperaye JaHHbIX IO
bu3MYeCKUM KaHallaM CBSI3U;

* oOecrieueHHEe BO3MOXXHOCTU M3MEHEHHMS KOHQUTypaluu CeTh W
COCTaBa €€ TEXHMYECKUX M YACTUYHO MPOrPaMMHBIX CPEACTB 0€3 HapylleHHUs
(GYyHKIMOHUPOBAHUS KOMITBIOTEPHOM CETH B IIEJIOM.

[lepBbie nBe M3 MEPEUMCIICHHBIX BBINIE (YHKIUN OMPEICNIAIOT CeTeBbIe
MeTO/bI JAoCTYyma, SBIISIOLIUECS JaJIbHEHIITNM pa3BUTHEM
TEJIEeKOMMYHUKALIMOHHBIX METOJOB Joctyna. Ilpu 3TOM aboHEHTy HeT
HEOOXOJMMOCTH HCIIOJIB30BaTh WH(MOPMAIIMI0O O CTPYKTYype CETH, CIocodax
nepenaun uHbopManuu u T.A4. OH JOMKEH 3HATh TOJbKO (PYHKIIMOHAJIbHBIE
BO3MOXKHOCTH  CeTH U TNPUAEPKHUBATHCS  OMNPEACTCHHBIX  MPaBUI
B3aUMOJIEHUCTBUSA C CETHIO.

OcranbHble PYHKIIMU CBS3aHBI C YIpaBiIeHUEM PaOOTON KOMIBIOTEPHOM
CeTH, OHHU, KaK IMpPaBUJIO, CKPBITBI OT TIOJIb30BATEIE HW B OCHOBHOM



MPEACTABISIOT WMHTEpEC ISl Ppa3pabOTYMKOB | JIKI, OOCTY>KUBAIOIIUX
KOMIIBIOTEPHYIO CETb.

1.4 KoMNOHeHTbl UH(POPMALMOHHO-BbIYUCNTENBbHbIX CeTeN

Crpykrypa TunoBoit UBC npencrasiena Ha puc. 2. UBC Bkitouaer, Kak
IPaBWIO, TPU B3aUMOCBSI3aHHBIE IOJCETHU: 0a30BYIO CEThb IEpPEAAyd JAHHBIX
(CI11), KOMOBIOTEPHYIO CETh U TEPMHHAIBHYIO CETh.

bazoBas CIIJl - COBOKYNHOCTb CPEACTB AJIA MEpPENadyd JAHHBIX MEXIY
KoMIbtoTepaMu. COCTOUT M3 THMHHH CBsI3U U y3710B cBsizu (YC).

V¥3en CBA3M - COBOKYIHOCTb CPEACTB KOMMYTAalUMU U MEpeaadu
JAaHHBIX. B ONHOM IIyHKTE€ NPUHHMAET JAaHHBIE, MOCTYIAIOIIME IO KaHAJIAM
CBSI3U, U TepeaeT JaHHbIC B KaHAJIbI, Bexylue kK aboHeHTam. Y C peanusyeTcs Ha
OCHOBE KOMMYTAIIMOHHOW BhrumciautenbHor Mammubl (KBM) u ammapartypsl
nepenaun gaHHbix. KBM ympasinser mpueMoM W mepenadeld JaHHBIX W, B
YaCTHOCTH, BBHIOMpPAET 11e1ecOo00pa3Hblil MyTh MEePEIauu JaHHBIX.

TepmuHanbMas

Puc. 2 Crpykrypa nHPOPMAIIMOHHO - BLIYHCJIUTEJIHLHON ceTH

bazopas CIIJI - sapo BeluucauTenbHoM cetu. OHa oOecneyuBaeT
dbusnveckoe 00beIUHEHNE KOMIIBIOTEPOB U MIPOYUX YCTPOUCTB B C€Th, KOTOpas
BKJIIOYAET B ceOs TIJIaBHbIE W TEPMHUHAJIbHBIC BBIYMCIUTEIbHBIE MAIIWHBI.
['naBHble BhrumMcauTenbHble MamuHbl ('BM) BBIMONHSAIOT 3a/1aHus a0OHESHTOB
cetu (monp3oBaTenell) 1o o0pabOTKe H  XpaHEHHIO  HHGOpPMAIUH.
TepMmuHanbHble BBIMHCIUTEIbHBIC MamuHbl (TBM) mnpenHasHadeHbl IS



conpsbkeHus TepmuHaioB ¢ 6a3zoBoit CIIJ[. OcHoBHas QYHKIHS CONMPSKEHUS
CBOJIUTCS K mpeoOpa3oBaHMI0 JaHHBIX B (GopMmy, 00ECHEeYMBAIOLIYIO HX
nepegavy cpeactsaMu 0a30BOM CETH U BBIBOJ IAHHBIX HA TEPMUHAJIBI.

TepMmuHajibHasA CeTh - COBOKYIIHOCTb TEPMUHAJIOB M TEPMHUHAIBHOU
CeTH Iepenayu JaHHbIX. TepMHMHAIBI - YCTPOWCTBA, C NMOMOLIBIO KOTOPBIX
aOOHEHTHI OCYIIECTBIISIOT BBOJA U BBIBOJ IaHHBIX. B TepMUHANIBHON cETHU MOTYT
UCMOJIb30BaThCSl UHTEJUIEKTYaJIbHbIE TEPMUHANBI 1 A00OHEHTCKUE ITyHKTHI.

B cocraB  MHTEIUIEKTYaJlbHOIO TEpPMHHAlIa BXOIUT  IIPOLIECCOP,
o0ecrieunBaroInil JOKAIbHYI0 O0pabOTKYy [aHHBIX, pENAKTUPOBAHHE TEKCTOB,
oTOOpakeHHE JaHHBIX B CHeUMadbHOM (opme, XpaHeHHE [aHHBIX U
MaHUITYJIALMN C HUMU U T.1.. AOOHEHTCKHUI MyHKT COCTOUT U3 B3aUMOCBS3aHHBIX
YCTPOMCTB BBOJA - BBIBOJA, OOECHEUHMBAIOUIMX BBOJ JAHHBIX OT HECKOJBKUX
UCTOYHHKOB M BBIBOJ| JAHHBIX B DPa3IM4yHON (opmMe Ha SKpaHbl JWCILIEEB,
neyaTarolme yCTPOWCTBa, YCTPOMCTBa BbIBOJA Tpaduueckoil nHdpopmauuu u Jp.
JUI MONKIIOYEHUs] TEPMHHAIOB K BBIYMCIUTENLHBIM MAIlMHAM HCIOJIB3YIOTCS
JUHUM CBSA3M M OOCIYKMBAIOIME MX YAAICHHBbIE MYJIBTUILUIEKCOPBI Iepenadu
nannbix  (YMII), B COBOKYIMHOCTH 0Opasyloniye TEePMHHAIBHYIO CETh
neperayy JaHHBIX.

Kontpons cocrostauss MUBC u  ynpaBneHue ee  (yHKIHMOHMPOBAHHUEM
o0ecrieunBarOTCs  AJAMUHUCTPATUBHOM  CHCTEMOH, BKIIOYAOLIEH B ceOs
KOMIIBIOTEPBI, TEPMUHAJIBHOE OOOpYIOBaHWE U  IPOrPaMMHBIE  CPEICTBA.
Otnenbubie UBC MoryT ObITH CBSI3aHBI M@Ky COOOM € MOMOIIIBIO JIMHUI CBSI3H,
MOJKIIIOYAaEMBbIX K Yy3J1aM MEXCETEBOM CBsA3H. B y3me MexcereBon CBs3U
UCTIONB3YETCSl BBIUMCIMTENbHAS MallliHa, OOeCHeYMBAIONIasi COTJIACOBAHUE U
npeoOpazoBaHKe TaHHBIX MIPU NIepeade X OT OJJHON CETH K IPYTOi.

1.5 Xapaktepuctukn UBC

OcHoBHbiMU ~ xapakrepuctukamMu HMBC  sSBisifoTcs  omeparimoHHBIC
BO3MO>XHOCTH, BPEMSI JOCTaBKU COOOIICHUIA, MPOU3BOAUTEIBHOCTh U CTOUMOCTD
00pabOTKH JIaHHBIX.

OnepanmoHHbIe BO3MOKHOCTU CETHU - NEPEeYEHb OCHOBHBIX JACHCTBUU 1O
00paboOTKe U XpaHEHUIO JaHHBIX. [ TaBHbIE KOMIBIOTEPHI, BXOSIINE B COCTAB
CEeTH, IPEIOCTABIIAIOT MOJIb30BATENSAM, KaK IPABUIIO, CAEAYIOIIUE BUbI YCIYT:

e nepenava (aiiioB (HAOOPOB JAHHBIX) MEXIY KOMITBIOTEpaMH CETH;

* JOCTYNl K TMakeTaM TMPHKIAIHBIX TMporpamMmM, 0a3amM JaHHBIX W
yAaJIeHHBIM  (aitnam 00paboTKy (ailioB, XpaHUMBIX B YAAJEHHBIX
KOMITbIOTEpAX;

* [epenadya TEKCTOBBIX U, BO3MOXXHO, PEYEBBIX COOOIICHUN MEXKITY
TepMuHagamMu (TOJIb30BaTEIISIMK);

* pacmpezelieHHble 0a3bl  JaHHBIX, pa3MellaeMble B  HECKOJbKHUX
KOMIThIOTEpAX;

* YVIAJNCHHBIM BBOJ 33/laHUM  BBIIOJHEHUE 3aJaHUM, IOCTYHAOIINX C
JH0OBIX TEPMHUHAJIOB, HA JIFOOOW TJIABHOW BBIYMCIMTEIHLHON MAlllMHE B MMAKETHOM
WIN JUAJIOTOBOM PEXKHUME;



* 3amUTa JIAaHHBIX U PECYPCOB OT HECAHKITMOHHUPOBAHHOTO JIOCTYIIA;

* BbIjJIaua CpaBoOK 00 HHPOPMAIIMOHHBIX U IPOTPAMMHBIX PECypcax;

e aBTOMATH3aIUs TPOrPaMMHUPOBAHHUS M pachpenelcHHas o0paboTka,
napajuIeIbHOE BBITTOJIHEHUE 33291 HECKOJILKMMH KOMITBIOTEPaMHU.

Bpemsi gocTaBKHM cOOOIIEHMH ONpENENAeTCS KaK CTaTUCTHUYECKOE
CpelHee BpeMsi OT MOMEHTa Iiepelayd COOOIICHHWS B CETh JI0 MOMEHTa
MOJIyYEHHS] COOOIIEHUS aJpECaTOM.

I[Mpou3BoANTEJBLHOCTh CETH TPEJACTABISICT COOOM  CyMMAapHYIO
NPOM3BOAUTEIPHOCTh  TJIABHBIX  KOMIIbIOTEpOB. Ilpm  3TOM  0OBIYHO
NPOU3BOAUTENHHOCTh  TJIABHBIX  KOMITBIOTEPOB  O3HA4YaeT HOMHHAIBHYIO
IPOM3BOIUTENILHOCTD MX TPOIIECCOPOB.

Ilena o00paGoTku AaHHBIX GOPMHUPYETCS C YYETOM CPEJCTB,
UCTIOJIb3YEMBIX IS BBOJIA - BBIBOJIA, TIEpeIau, XpaHEeHUsI 1 00paOOTKH JaHHBIX.
Ha ocHOBe IIeH pacCUMTHIBAETCS CTOMMOCTH OOPa0OTKHM JAHHBIX, KOTOpas
3aBHCHT OT 0OBEMa WCIOJb3YEMBbIX PECYPCOB BBIUYHUCIHUTEIBHON CeTH
(KoTMYecTBO TepeaaBaeMbIX JaHHBIX, MPOIECCOPHOE BpPEeMs), a TaKXKe OT
peXXHuMa repeadn 1 JTaHHBIX.

VYka3aHHbIE  XapaKTCPUCTHKH  3aBUCAT  OT  CTPYKTYpHOH |
(YHKITMOHATLHOW OpTaHW3aIliu CETH, TO €CTh Habopa mapaMeTpoB, OCHOBHBIC
U3 KOTOpBIX: CTpykTypa (Tomosorus) MBC (cocTtaB KOMITBIOTEPOB, CTPYKTypa
6azoBoii CIIJ] m TepMHHAIBLHOW CETH), METOJ TepeJadd JaHHBIX B 0a30BOU
CETH, CIOCOOBI YCTAHOBJICHHUS COCIUHEHHA MEXIYy B3aUMOJICHCTBYIOIIUMU
aboHeHTaMH, BbIOOp MapIIpyTOB Mepeavyd JaHHBIX U T. M. Kpome Toro, oHn
3aBUCAT OT Harpy3KH, CO37aBaeMOi MoJib3oBaTessiMUA. Harpyska onpenensercs
YHUCIIOM  AKTUBHBIX TEPMHHAJIOB  (MOJB30BATENCH) W  MHTEHCHUBHOCTBIO
B3aUMOJCUCTBUSA  MoOJib30BaTened ¢ cerbto. [locnennuit  mapamerp
XapaKTePU3yeTCsd KOJUYECTBOM JaHHBIX, BBIBOJMMBIX TEPMHUHAJIOM 3a
CAMHUIY BPEMEHH, W TOTPEOHOCTHIO B pecypcax TIJIaBHBIX MAaIluH JIs
00pabOTKH ITHX JaHHBIX.

1.6 TpeboBaHua Kk opraHusaumm UBC N OCHOBHbLIE MOHATUA
ceTeBOM 06paboTkn MHopmaunun. TeXHONOrua KNMeHT-cepBeep.

Opranmsamuss UIBC  nmopkHA  yJIOBICTBOPSITH  CIICAYIOIIMM OCHOBHBIM
TPeOOBAHUSIM:

1. OTKpBITOCTL - BO3MOXHOCTh BKJIIOYEHHUS JOMOJHUTEIHHO
TJIaBHBIX KOMITBIOTEPOB, TEPMHHAIIOB, Y3JIOB U JIUHUHN CBS3H 0€3 M3MECHCHHUS
TEXHUYECKUX M MIPOTPAMMHBIX CPEICTB JEHCTBYIONNX KOMIOHEHTOB.

2. I'mbkocTh - coxpaHeHHe pabOTOCIOCOOHOCTH IPH HU3MEHEHHU
CTPYKTYpPBl B pe3yibTaTe BBIXOJA M3 CTPOsl KOMIBIOTEpA, y3J0B W JIMHUN
CBSI3H, JIOMYCTUMOCTh U3MEHEHHUSI TUIIa KOMIIBIOTEPA U JIMHUHN CBSI3H, a TAK)KE
BO3MOXXHOCTh pPabOTBhI JIIOOBIX TJIaBHBIX BBIYMCIUTEIBHBIX MAIHH ¢
TEPMHUHAJIAMH Pa3JIMYHBIX THITOB.

3. DddexTuBHOocT —  olecrieueHue  TpeOdyeMoro  KauyecTBa
00CITy>KMBaHHSI ITOJIH30BATEIICH P MUHUMAJILHBIX 3aTpaTax.



VYkazaHHble TpPeOOBaHUS PEATU3YIOTCS 3a CUET MOJIYJIBHOTO MPHHLMIA
OpraHM3allK YIPaBJICHHUs] NPOLECCAMH B CETU [0 MHOTOYPOBHEBOW CXEME, B
OCHOBE KOTOPOH Jie)KaT MOHSTHS TIpoLiecca, YpPOBHS YIIpaBiieHus1, uHTepdeiica u
IIPOTOKOJIA.

1.6.1 MNMpouecchl.

OyukuuonupoBanue MBC mpexacraBiseTcss B TEPMHUHAX MPOIIECCOB.
IIpouecc - 9TO JTUHAMHYECKUN 00BEKT, peATU3YIOIIU I cobom
1eJIeHaPaBICHHBIN aKT 00paboTku uHdopmaIuu. [Tpu
MHOTOIOJIb30BATEILCKOM ~ PEXKUME pabOThl, KOTOPBIA XapaKTepeH s
COBPEMEHHBIX KOMIIBIOTEPOB, BBIMIOJIHEHUWE OJIHOM M TOM XKE€ MPOrpaMMmbl B
pa3lIMuHbIE MOMEHTHl BPEMEHH MOXKET OCYIIECTBISTHCS MO-pasHOMY. ITO
3aBUCHUT OT psifia (aKTOPOB M B TMEPBYIO OYEPENb - OT YMCIA 3a7a4 B CHUCTEME,
MOPSAKA UX BBIMOJHEHUS U MPEAOCTABISIEMbIX UM PECYPCOB CUCTEMBbI. Takum
o0OpasoM, mporpaMMa He MOXKET OJHO3HAYHO OMPENEATh (PYHKIIMOHUPOBAHHE
CHUCTEM U TOPAOK MX B3auMOAEUCTBUS. C 3TOM 1IE€JIbIO U BBOJAUTCS MOHSITUE

po1iecca.
[Iporeccel moapa3AeIsArOTCs Ha /1Ba KJlacca: MPUKIAIHBIE U CUCTEMHBIE.
IIpuknagHod  mpomecc -  BBINOJHEHWE  NPUKIATHOM WM

oOpabaTbIBaroLIell MpOrpaMMbl OINEPAIIMOHHON CHUCTEMBl KOMIBIOTEpA, a TaKKe
(YHKIIMOHMpPOBAaHME TEpMHUHANA, TO €CTh IIOJb30BaTeNsd, paboTaloLIEero Ha
TEpMUHAJIE.

CucTeMHBI Tpomecc - BBINOJIHEHUE TPOTpaMMbl  (aJropuT™Ma),
peanu3yromiel BCIOMOTaTeNbHYI0 (YHKIMIO, CBA3aHHYIO C oOecredeHuem
NPUKIATHBIX TporeccoB. [IpuMepbl CHUCTEMHBIX MPOIECCOB. AKTHBU3ALUS
TEPMHHANA ISl TPHUKIATHOTO TMPOILecca, OpraHu3alus CBSI3U  MEXIY
npoueccaMu H Jip.

[Ipouecc, kak mM000H TUHAMHYECKUNH OOBEKT, MPOTEKAET BO BPEMEHH U
COCTOUT M3 ATANOB MHULMAIN3ALMY, BBHIIIOJHEHUS U 3aBepuieHus. [Ipu stom
IpoIecC MOMKET TOPOXKIATHCS IOJIb30BAaTENIEM, CHCTEMOW WIM JIpYyTUM
npoiieccoM. BBoJ 1 BBIBOJ AaHHBIX, HEOOXOIMUMBIX MPOIECCY, TPOU3BOASATCS
B (popMe cooOI1IeHni.

CooO01enne - 1OCIIEAOBATENFHOCTh JAHHBIX, MMEIOIINX 3aKOHYEHHOE
CMBICIIOBOE 3HaueHue. BBox cooOiieHnit B MpoIecC M BBIBOJA COOOIIECHUN U3
nporiecca MPOU3BOUTCS depe3 Jorudeckue (MporpaMMHO OpPTraHM30BaHHBIC)
TOYKHM, Ha3blBaeMble MOpTaMu. [lopTel mMOApa3NeNsrOTCsT Ha BXOIHBIE H
BbIXOAHBbIE. TakuMm oOpa3oM, Tmpolecc Kak OOBEKT MPeaCTaBIseTCS
COBOKYMHOCTBIO MOPTOB, 4Y€pe3 KOTOpPbIE OH B3aMMOJECHCTBYET C APYIHMMH
pOoLECCaMHU.

B3aumoneiicTBue mpoueccoB CBOOUTCS K OOMEHY COOOIIECHUSIMH,
KOTOpBIE TMEpeNaloTCs M0 KaHajlaM, CO3/IaBaeMbIM cpeicTBamu cetu (puc. 3).
[IpoMexxyToK BpeMEeHH, B TEUYEHHUE KOTOPOrO B3aMMOACWCTBYIOT MPOIIECCHI,
Ha3bIBaeTcss ceaHcoMm (ceccueit). I B KoMmbroTepax, M BBIYHCIHTEIBHBIX
KOMILJIEKCAaX B3aMMOJICHCTBHE MPOIIECCOB 00ECIEUnBAETCs 3a CUET JOCTyNa K



OOIIMM /711 HUX JaHHBIM (0OIIel maMaTv) U OOMEeHa CHUTHAJIAMU MPEPhIBAHHUS.
B UBC eauncrBenHas ¢opma B3aUMOJEHCTBUS TMPOIECCOB - OOMEH
COOOIIEHUAMH.

OTO pasznuuue CBA3aHO C TEPPUTOPHAIBHOM paclpene’eHHOCTbHIO
nporieccoB B UBC, a Ttakke ¢ TeMm, 4To A (DU3HYECKOTO COMPSHKEHUS
KOMIIOHEHTOB CETH HCIIOJIB3YIOTCS KaHalbl CBS3M, KOTOpbIE 00eCHeunBaroT
nepeaayy cooOIEH I, HO HE OT/IEIbHBIX CUTHAJIOB.

1.6.2 MHoroypoBHeBas opraHM3sauus ceTu

AOCTpakTHO C€Thb MOXHO TIPEICTaBUTh KaK COBOKYMHOCTH CHCTEM,
CBSI3aHHBIX MEXIY COO0N HEKOTOPOH Iepearolieit cpeaoii. B kauecTBe cucrteM
BBICTYNAIOT TJIAaBHBIE W TEPMHUHAIBHBIE KOMIBIOTEPBl W Y3JIbl CBS3H.
[lepenaromiasi cpena MOXKET HMETh JHOOYyH0 (PU3MUECKYH0 TMPUPOAY U
MPEACTaBIATh CO0OM COBOKYITHOCTH IPOBOJHBIX, BOJOKOHHO-ONMTHYECKHUX,
paauopeaeiHbIX, TPONOCHEPHBIX U CIYTHUKOBBIX JUHHUI (KaHaloB) CBs3u. B
KaXJIO0M M3 CHUCTEM CETHU CYIIECTBYET HEKOTOpask COBOKYIHOCTH MPOIIECCOB.
[Ipouecchl, pacnpenesieHHbIE MO Pa3HbIM CUCTEMaM, B3aUMOAECHCTBYIOT 4€pe3
TIEpEAIONIYI0 CPeIy IMMyTeM 0OMEHa COOOIICHHUSIMU.

Mpouecc A Mpouecc B

[ ]
— N
— —

I
Mpouecc C

Puc. 3. B3aumopelictBue mporeccoB

Kak yxe oTMeuanoch, COBPEMEHHBIM BBIYMCIUTEIBHBIM CHCTEMaM
CBOMCTBEHEH MPHUHIIUI "OTKPBITHIX CHUCTEM, IOITOMY €CTECTBEHHBIM SIBIISETCS
WCIIOJIB30BaHNE JAHHOTO TOJAXOJa M B KOMIIBIOTEPHBIX ceTAX. B pamkax
CEeTEeBBIX TEXHOJOTHM "OTKPBITOCTH  CHUCTEM HCIIOJb3YeTCS C  IENbIO
obecriedyeHUss  BO3MOXXHOCTH  TOJKIIIOYEHUS K  KOMIIBIOTEPHOW  CEeTH
000pyIOoBaHUs Pa3IUyHbIX (QUpM 0e3 JOMOJIHHUTEIBHON TOpPabOTKH CETEBOIO
MpOrpaMMHOTO M ammapaTHoro ooOecrnedeHus. [Ipy 5TOM OCHOBHBIM H,
MOXKaTy, €IWHCTBEHHBIM YCIIOBUEM SBIISIETCS TO, YTOOBI MOJKIIOYACMbBIC
CHUCTEMBI TaKXe OTBEYAIM TPEOOBAHHSAM MOJEIU B3aUMOJCUCTBHUS OTKPBITHIX
CHCTEM.

CtpemneHue K MaKCHMQJIbHOMY VIOPSIOYCHHIO U  YIPOIIECHUIO
MPOIIECCOB pa3pabOTKH, MOJEPHU3AINMHN M PACIIUPEHUS CETeH ONpeaenusio
HEOOXOJMMOCTh BBEACHHUS CTaHAAPTOB, PETIAMEHTUPYIOMIUX TPHHIUIBI U
MPOIIEAYPHI OpraHU3aIliy B3aUMOJICUCTBUS a00OHEHTOB KOMITBIOTEPHBIX CETEH.

[IepBoii 3agaueii, peICHHON B paMKaxX CTaHAAPTU3ALMUA KOMIBIOTEPHBIX
ceTei, ObUIO OIpejielieHne CTPYKTYpPhl TOCTPOSHUSI CTAaHAAPTOB W MPUHITUIIOB
opraHm3anuu paboT mo ux co3gaHuro. OCHOBOIOJATAIOUIUM PE3YJIbTATOM
paboThl B JAaHHOM HampaBjieHUU sSBWIOCh co3aanue Crangapra /498,



ONPENEISIONIEr0  TaK  Ha3blBaeMyl0  «ba3oByl0  JTaJOHHYIO  MOJEIb
B3aMMOJICUCTBHUS OTKPBITBIX CHCTEM». JTOT CTaHIAPT ObUI MPHUHST 32 OCHOBY
BCEMH OpraHU3alUsIMU, 3aHUMAIOIIUMUCS pa3pabOTKOW CTaHIapTOB B 00yacTu
KOMITBIOTEPHBIX ceTel. JlJaHHBIN CTaHIAPT ONPECIISIET:

* MOHATHS W OCHOBHBIE TEPMHUHBI, HMCIOJIB3YEMBIE NPH TMOCTPOEHUHU
OTKPBITBIX CUCTEM,

* OMNHMCaHUE BO3MOXKHOCTEH M HabOpa KOHKPETHBIX YCIYT, KOTOpHIE
JOJKHA MPEIOCTABIISITh OTKPBITAsk CUCTEMA,

* JIOTMYECKYIO CTPYKTYpPY  OTKpBITBIX  CHCTEM,; IIPOTOKOJIHI,
00€eCTIeunBarOIINE YCIYTH OTKPBITBIX CHCTEM.

1.6.3 Mogenb OSI

B cootBerctBuM co cranmapToM /498 OTKpBITON CHUCTEMOW CUUTAETCS
CHUCTEMa, OTBEYaromas TpeOOBAaHUSAM DSTAJOHHOW MOJEIH B3aUMOJCHCTBUS
OTKpBITBIX ~ CHCTEM, peanu3ylomias CTaHAapTHBIM  HAOOp  ycIyr W
nojaJepkuBaeMasi ~ CTaHAapTHbIMU  mpoTokosiamu.  CoOntoneHne  ATUX
TpeOOBaHMUI 0OecrieunBaET BO3MOXKHOCTh B3aMMOJIEUCTBHS OTKPBITHIX CHCTEM
MEXAy cOo00i, HECMOTpPsS HAa HMX TEXHUYECKUE M JIOTHYECKUE pa3Iuyus B
peanu3aluu, 4To ABJIAETCS JOCTATOYHO CYIIECTBEHHBIM (PAaKTOPOM MOCTPOCHUS
KOMITBIOTEPHBIX ceTel. OTKPBIThIE CUCTEMBI OOBEIUHSIOTCS C MOMOIIBIO CETU
nepefadyd  JaHHBIX B OTKPBITYD KOMIBbIOTepHYI ceTh. Crenyer
NOTYEPKHYTh, UYTO MOJENb B3aUMOJCHCTBUS  OTKPBITHIX CHUCTEM HE
paccMaTpuBaeT CTPYKTYPY UM XapaKTEepPUCTUKH  (PU3UUYECKHX  CPEICTB
COEIMHEHUS, a TOJILKO OTNpEAEIIieT OCHOBHBIE TPEOOBAHUS K HUM.

Jlnst obecrniedeHHs] OTKPBITOCTH, THOKOCTH U J(P(HEKTUBHOCTU CETH
yhOpaBlieHHE TMpollecCaMi OpraHu3yeTcss MO0 MHOTOYpOBHEBOHl cxeme,
npuBegeHHONM Ha puc. 4. B kaxaol U3 CUCTEM NOPSAMOYTOJIbHUKaMU
0003HAaueHbl MPOTPAaMMHBIE U  amnmapaTHbIE MOIYJIH, peaTu3yrolIne
omnpejeaeHHbIe GyHKIIMU 00padOTKH U MIepe/iaun JaHHBIX.

B npouecce noctpoenust 11000 MHOTOYPOBHEBOM CTPYKTYPbl BOSHUKAET
3a/1a4a OIpeesieHs] ONTUMAIBHOrO Yucia ee ypoBHen. Tak mpu pa3zpaboTke
ATAJIOHHOM MOJIETM YMCIO €€ YPOBHEH ONpenessuioch U3  CIEAYIOIIMX
COOOpaKeHUI:

* pa30uBKa Ha YPOBHM JOJDKHA MaKCHMAaJbHO OTpaXkaTh JIOTMUECKYIO
CTPYKTYpPY KOMITbIOTEPHOI1 CeTH;

* MEXYPOBHEBbIE TPAHMIIBI TOJKHBI OBITH OMpPEIEICHBI TAKUM 00pa3zoM,
9TOOBl 00ECIEeYNBAINCh MUHHUMAJIBHOE YHCIO M MPOCTOTAa MEKYPOBHEBBIX
CBsI3EH;

e 0OJbIIOE KOJUYECTBO YPOBHEW, C OJHOH CTOPOHBI, YIPOIIAET
BHECEHHUE W3MEHEHUH B CHCTEMY, a C Jpyrod CTOpPOHBI, YyBEIUYUBACT
KOJIMYECTBO MEXXYPOBHEBBIX MPOTOKOJOB M 3aTPYJIHSET OMHCAHHE MOJENU B
LEJIOM.

Monynu pacnpenesnenbl 1o ypoHsM 1...7. Yposenp 1 sBusercs
HIDKHUM, a YpoBeHb [ - BepXHUM. Moaynb ypoBHA N (¢u3MUECKU



B3aMMOJIEMCTBYET TOJBKO C MOAYJISIMU COCEIHUX ypoBHEN N+1u N-1. Moxayinb
ypoBHs 1 B3auMMOAEHCTBYET C MEpeaolIed Ccpeaond, KOTopas MOXKET
paccmatpuBatbes kKak 00bekT ypoBHs O. [Ipuknamnbeie mpoueccsl MPUHSTO
OTHOCUTH K BEPXHEMY YPOBHIO HME€papXxuH, B JaHHOM CiIy4yae, K ypOBHIO /.
du3nyecKku CBS3b MEXAY MpolEeccaMu 00ecreurnBaeTcs Nnepearoleid cpeiou.
BzaumopeiicTBue  NMPUKIAAHBIX  MOPOLECCOB C  MEPENAIOIIEH  Cpelaou
OpPraHU3YeTCs C UCIOJIB30BAHNUEM ILIECTH ITPOMEKYTOUHBIX YPOBHEN YIIPABICHUS
1...6,koTOpBIEC YIOOHO paccMaTpuBaTh, HAUMHAS C HUKHETO.

Cucrema Cucrema Cucrema VpoBeHb
A B C
7 7 4 [TpuknamgHoi
° .6 —{ —.HOpT P 6 °® P .6 °® [IpencraBnenus
5 5 5 CeaHCOBBIM
4 4 4 TpancnopTHbIN
3 3 3 CereBoit
2 2 2 KananpHbII
1 1 1 du3nyecKui

| Ilepenaromias cpena |

Puc. 4 MuoroyposHeBas opranusanus UBC

VYpoBeHb 1 - pusndeckuii peanusyer yrnpaBieHUE KAHAIOM CBS3H, YTO
CBOJMTCA K TOAKIIIOUEHUI0O W OTKIIIOUCHHUIO KaHaja CBS3W U (POPMUPOBAHUIO
CUTHAJIOB, TPEACTABISIONINX TepeaBaeMble NaHHbIe. M3-3a HamMW4us TOMEX,
BO3/ICHCTBYIONIMX HA KaHajl, B MepeaBaeMble JaHHbIE BHOCATCS MCKaXKEHUS U
CHIDKAETCS IOCTOBEPHOCTB [Iepe/Iadi; BeposTHOCTH ommOkn 10%..10°.

VYpoBeHb 2 - KaHAJBHBIA 00€ecleunBaeT HAJACKHYIO Nepeiady JTaHHbIX
yepe3 (u3MUECKHM KaHai, opraHuzyeMblii Ha ypoBHe 1. BeposiTHOCTb
MCKa)KCHMsl JAHHBIX, rapaHTHpyemas yposHeM 2, ue Hmke 10°..10°% s
oOecriedyeHus: HaJIe)KHOCTU UCTIOJB3YIOTCS CPEACTBA KOHTPOJIA MPUHUMAEMBIX
JTAHHBIX, TO3BOJSIONIME BBISABIATh OWMOKU. [lpu oOOHapyKeHHWH OLIMOKH
MPOM3BOJIUTCSI TMOBTOPHBIN 3aMpOC JAHHBIX. YPOBEHb YIPABJICHUS KaHAJIOM
o0ecreunBaeT nepenavy 4yepe3 HeJOCTaTOUHO HAACKHBIN (PU3MUECKHUI KaHaT
JAHHBIX C IOCTOBEPHOCTHIO, HEOOXOUMOM AJI1 HOPMAJIbHOM paboThl CUCTEMBI;

YpoBerr 3 - cereBoii  oOecreumBaeT TMepenady MaHHBIX dYepes
0a30ByI0 CeTh Iepenaud AaHHBIX. YMPaBICHHE CEThIO, pealn3yeMoe Ha
3TOM YPOBHE, COCTOUT B BBHIOOpE MapiipyTa Mepenadd JaHHBIX MO JTUHUSIM,
CBSI3BIBAIOIIIUM Y3JIbI CETH.

VYpoau 1...3 opranusytoT 0a30BYyI0 CE€Th MEpeAaud JAaHHBIX MEXIY
aOOHEHTaMU CETH.



VYpoBeHp 4 - TPAHCHOPTHBINA  peanu3yeT MNPOLEAYpPbl CONPSLKEHUS
a00HEHTOB ceTH (TJIABHBIX M TEPMHHAJIBHBIX KOMITbIOTEpPOB) ¢ 6azoBoi CII/I.
Ha 3TOM ypoBHE BO3MO>XHO CTaHJIAPTHOE COIPSIKEHHE PA3IMUHBIX CHUCTEM C
CEThIO IE€pelayM JAHHBIX, U TEM CaMbIM OPIaHU3YETCsl TPAHCIIOPTHAs CIyxkOa
JUIs1 OOMEHA JJaHHBIMU MEKY CEThIO0 U CUCTEMAMU CETH.

YpoBeHb 5 - ceaHCOBBIM  OpPraHU3yeT CEAaHChl CBSI3M Ha MEPUOJ
B3aMMOZENCcTBUS mpoueccoB. Ha »ToM ypoBHE 1O 3ampocaM IpOIECCOB
CO3JAIOTCSl HOPTHI [Js NpUeMa U Tepefadyd COOOIEHUH M OpraHu3yHTCS
JIOTMYECKUE KaHAJIbl COEJUHEHNS.

YpoBeHb 6 - mpeacTaB/IeHUs OCYIIECTBISECT TPAHCISALUIO PA3TUYHBIX
S36IKOB, ()OpPMATOB JAHHBIX M KOJOB JJSi B3aUMOJEHUCTBHS Pa3HOTHITHBIX
KOMIIBIOTEPOB, OCHAILCHHBIX CHEHU(PUYHBIMUA ONEPAIIOHHBIMU CUCTEMaMHU U
paloTarolMX B Pa3lWYHBIX KOJaX MEXTy cOOOM M ¢ TepMUHAIAMH Pa3HBIX
tunoB. [lponeaypsl ypoBHS MNpEACTaBICHHUS HHTEPIPETUPYIOT CTaHAAPTHBIE
COOOIIIEHNS] TPUMEHUTEIPHO K KOHKPETHBIM CHCTEMaM, KOMIIbIOTEpaM U
TEPMUHATaM. OTHUM CO3[AaeTCs BO3MOYKHOCTb B3aUMOJEHCTBUS, HAIpUMED,
OJIHOM MPOTPaMMBbI C TEPMHUHAJIAMU PA3HBIX TUIIOB.

PaccmoTpenHas MHOTI'OYpOBHEBasI OpraHu3aus obecrieunBaer
HE3aBUCUMOCTh YIIPABJIEHUS Ha YpOBHE N OT mopsika (PyHKIMOHUPOBAHUS
HIDKHUX M BEPXHHUX YpOBHEH. B "yacTHOCTH, ynpaBieHHe KaHajaoM (YpOBEHb 2)
IOPOUCXOIUT HE3aBUCUMO OT (PU3MUYECKUX AacleKTOB (PyHKIMOHHPOBAHUS
KaHaJOB CBS3M, KOTOpbIE YYMTBIBAIOTCS TOJBKO Ha ypoBHE 1. YmpaBiieHue
CeThIO peanu3yeT creuu(uyHble MPOLECChl Mepeaadyd JaHHBIX MO CETH, HO
TPAHCIIOPTHBI YpPOBEHb B3aUMOJICHCTBYET C CEThIO NEpeJauyd JaHHBIX Kak
EIMHON CHCTEMOU, 00eCTIeYnBAIOIIe TOCTaBKy COOOIICHHI aOOHEHTaM CEeTH.
[IpuknagHOW mpOLECC CO3MAETCS TOJIBKO JUIS BBIIOJHEHUS OIPENEICHHOU
¢yHkuMu 00OpabOTKM JaHHBIX 0e3 ydeTa CTPYKTYypbl CETH, THUIAa KaHaJIOB
CBsI3M, CcHOCOOOB BBIOOpAa MAapHIPYTOB W T. H. OJTUM OOeCIeYHnBaCTCA
OTKPBITOCTb U THOKOCTh CUCTEMBI.

Yucno ypoBHEN U pactpeseneHue GQyHKIUN MEXy HUMU CYIIECTBEHHO
BJIUSAIOT HA CJOXXHOCTh IPOrPAMMHOIO 00€CHeYeHUss KOMIBIOTEPOB,
BXOJSIIMX B C€Th, U Ha 3(PQEeKTUBHOCTHh ceTu. PopmanbHOM Hpouenypsl
BbIOOpa uHKclia YPOBHEH HE cylecTByeT. BbIOOp Npou3BOAUTCS SMIMPUUYECKUM
IyTEM Ha OCHOBE aHaJIM3a Pa3INYHbIX BapUaHTOB OpPraHU3alMM CETEW U OmbITa
pa3pabOTKM © DOKCIUTyaTallil paHee CO3JaHHBIX ceTeld. PaccmorpenHas
cemuypoBHeBas Mojenb (OSI), uMeHyemas apXUTEKTYpOH OTKPBITHIX CHCTEM,
NpUHATA B KAUECTBE CTAaHAApTa U HCIOIb3yeTCs] KaK OCHOBA MpHU pa3padboTke
NBC.

1.6.4 CTpyKTYypa coobOLeHnn

MHoOroypoBHeBass OpraHus3anus yIPaBJICHHUS IPOLIECCAMU B CETH
mopoxaacT HCO6XOI[I/IMOCTB MO,Z[I/I(bI/IHI/IPOBaTB Ha KaXI10M YPOBHE
nepenaBaeMble COOOIICHUS MPUMEHUTEIBHO K (DYHKIMSIM, pealu3yeMbIM Ha
9TOM YpPOBHC. MO,Z[I/I(I)I/IKaHI/IH BBIIIOJIHACTCA IIO CXEMCE, HpCHCTaBHCHHOﬁ Ha



puc. 5. [lannbie, mnepegaBaembie B (opMe cooOIIeHus1, CHab)aroTCs
3arOJIOBKOM W OKOHYAaHMEM, B KOTOPBIX COAEPXKHUTCS WHOOpMaIus,
HeoOxonumas 1y oOpabOTKH COOOIIEHHsT Ha COOTBETCTBYIOIIEM YpPOBHE:
yKa3aTelu THUIMa COOOIIEHHUs, aapec OTMpPaBUTENs, TMOJydaTess, KaHana,
nmopra ¥ T. JA. 3aroJIOBOK M OKOHYAaHHME Ha3bIBAIOTCA OOpamiIeHHuEM
coobmenus (ganubix). CooOinenne, copMUpOBaHHOE HA ypoBHE N+1, mpu
00paboTKe HAa YpOBHE N CHa0KaeTcs JOMOJHUTEIbHONU HHpOpMaIMeil B BUIE
3aronoBka 3, W okoHuaHus K,. DTo ke coobuieHue, mocTymas Ha
HIDKENIeKAINH ypOBeHb, B OUEpPEIHON pa3 CHaOXKaeTCs MOMOJHHUTEIbHON
uHpopmanueir - 3arosoBkoM 3,; U okonHuyanuem K,; . Ilpu mepemaue ot
HU3IIMX  ypOBHEH K  BBICIIUM  COOOIIEHHE  OCBOOOXIAaeTcs  OT
COOTBETCTBYIOIIEro obOpamieHus. Takum o00pa3oM, KaxAbli YpPOBEHb
OTepHUpPyeT C COOCTBEHHBIMHM 3arOJIOBKOM M OKOHYAHHEM, a HaXOMAsMIasics
MEXJAYy HHUMH TOCJEI0BAaTEIbHOCTh CHMBOJIOB pacCMaTpUBAETCS Kak
JTaHHBIE 0oJiee BBICOKOTO YypOBHSA. 3a cyeT JTOro obecreynuBaeTCs
HE3aBHUCHUMOCTh JAaHHBIX, OTHOCAIIUXCS K Pa3HBIM YPOBHSM YIPaBICHUS
nepeaayu cooOIeHusl.
!

3n ‘ [OaHHble ‘ K n+1
4
v
3n 3n+1 ‘ OaHHble ‘ K n+1 Kn
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v
3n-1 3n 3n+1 ‘ OaHHble ‘ K n+1 Kn n-1
[OaHHble ypoBHSA n+1
[aHHble ypoBHSA n

[aHHble ypoBHSA n-1

Puc. 5 CtpykTypa cooOIIeHHIT Ha pa3HBIX YPOBHIX

Cuabxenue coobuieHuil oOpamieHHeM - Mpoleaypa, aHaJOTUYHAs
BJIOKEHHUIO B KOHBEPT, MCHOJB3YEMBIM B IOYTOBOW CBsA3U. Bce naHHbIE,
HEOOXOoJauMbIe I Tepeaauyd COOOIIEHMs, yKa3blBalOTCA Ha KOoHBepre. [Ipum
neperaye ITOro COOOIICHUS] Ha HMXKECTOAIIUNA YPOBEHb OHO BKJIAJBIBAETCS B
HOBBIII KOHBEPT, CHAOKEHHBII COOTBETCTBYIONIMMU JaHHBIMU. [locTynaromiee B
CHCTEMY COOOIICHHE MPOXOAUT OT HWIKHUX ypOBHEH K BepxHuM (puc. 5).
Takum 00pa3oM, KakIblii YpOBEHb YMNpaBJICHUS ONEPUPYET HE C CaAMUMU
COOOIIEHUSIMH, a TOJBKO C "KOHBEpTaMHU', B KOTOPBIX ' yHAKOBAHBI
coobuienus. [loatoMmy coctaB cooOuieHuM, GOPMUPYEMBIX Ha BEPXHUX YPOBHSIX
yOpaBleHUsT Tepefadeld, HUKAaK HE BIMACT Ha (PYHKIMOHUPOBAHWE HIDKHUX
YPOBHEM.

1.6.5 MNMpoTokonbl

['mOxoCTh OpraHM3aluu M MPOCTOTA PEANTHU3ALUU CeTel JOCTHraroTCs 3a
CYeT TOTO, YTO OOMEH COOOMICHUSMHU (IaHHBIMHU) JOMYCKACTCS TOJIBKO MEKIY



NPOLECCAMH OJHOTO YPOBHS. DTO O3HA4yaeT, YTO MPUKIIAJHON MPOLECC MOXKET
B3aMMOJICMCTBOBATh TOJBKO C MPUKIAJHBIM MPOLECCOM, a IPOLECCHI
yIpaBlIeHUs nepenadeil cooOlIeHnsl Ha ypoBHIX 1, 2, ... TOJIBKO C MpoLEeccaMu
OJIHOMMEHHBIX YpOBHEH. OJTa cXeMa B3aUMOJECHCTBUS IIPOLIECCOB, KaK MU
npoueaypa oOpaMiIeHHs COOOLIEHUH, HEOoOXOJUMOE YCJIOBHE JIOTMUYECKOM
HE3aBUCHMOCTH YPOBHEN OpraHU3allM CETH.

PaccmaTtpuBaemas cxema B3aUMOAEHCTBUS IpOIECCOB
n3obpaxena Ha puc. 6. [IpuknanHoii npouecc B cucreme A (ypoBeHb 7)
(dopMupyeT cooOlLIeHHs NPUKIAAHOMY Ipoleccy B cucreme b, coobpasysch
TOJIBKO C JIOTWKOM B3aMMOJICHCTBUS 3THX JABYX NMPHUKIAIHBIX MPOIECCOB, HO HE
c opranmzanueii ceru. dusnyecku cooOuieHus, GopMUpyeMble MPOLECCOM B
cucteMe A, MPOXOJIAT MOCTIeI0BaTeNbHO Yepe3 ypoBHU 6, 5, ..., lmonseprasce
npolielypaM MOCIEeI0BAaTeIbHOTO OOpamileHHUs, MepeaaroTcsl uyepe3 KaHajbl
CBSI3W W 3aTreM uepe3 ypoBHHM 1, 2, ..., 6,Ha KOTOPBIX C COOOIICHHIA
MOCJIeIOBaTeIbHO CHHUMAETCsl oOpamieHHe, NOoCTymaloT K mpoueccy B
HOJIHOCTBIO PACKOHBEPTUPOBAHHBIMHU.

Cuctema A Cuctema b  UHTepdeic
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Puc. 6 CereBbie MpOTOKOIBI U HHTEP(EHCHI

AHQJIOTMYHO MpOLECC YIPAaBICHUS TPAHCIOPTUPOBKOM COOOIIEHHI B
6azoByro cerb CIIJI (ypoBenr 4) ormpariser COOCTBEHHBIC JaHHBIC B
oOpamiieHnu cooOiieHus. Bee naHHble, KOTOpble HAXOAATCS BHE OOpamJiIeHUs,
HE UMEIOT HUKAKOI'0 CMbICHa JUIsl ATOro mpouecca. Takum 00pa3oM, IpoLecchl
OJIHOTO YPOBHS B Pa3HbIX CHUCTEMax OOMEHHMBAIOTCS JaHHBIMU B OCHOBHOM C
IOMOLUIBIO 3ar0JIOBKOB M OKOHYAHUM cO001eHn. CUCTEMHBIHN MTPOLIECC MOXKET
[oCJIaTh COOCTBEHHOE COOOILEHUE JIPYyroMy MPOLECCY TaKOTO K€ YPOBHS B
yCTaHOBJIEHHOM nopsiake. [Ipu aTom Bech TeKCT cooOLIEHUS OYI€T OTHOCUTHCS
K OJHOMMEHHOMY IIpoleccy B aApyroi cucrteme. Takume cooOmeHus
Ha3bIBAIOTCA YIPABISIOUIUMUA U HUCIHOJIB3YIOTCS B OCHOBHOM Ha YPOBHSX
2..5.

Habop ceMaHTHYEeCKHX U CHHTAKCUUECKUX MPABUJI, KOTOPbIE OMPEISISIIOT
NOBEICHUE CHUCTeM WM  YCTPOMCTB (MX  dYacTeid), BBIMOJHSFOIUX
OTIpeNIeICHHbIE JIOTUYECKH CBSA3aHHBIE TPYIIBI GYHKIMN NP Mepesade JaHHbIX



(mpaBmiia B3aWMOJICHCTBHUS TPOIECCOB HAa OCHOBE OOMEHAa COOOIICHHSIMM),
Ha3bIBACTCS MPOTOKOJOM. JIJIs MPOIECCOB KaKIOTO YPOBHS HCIIOIB3YHOTCS
nportokodsl [11, I12...T17.

[IpoTOKOIBI MMEIOT CIEAYIONME OCOOEHHOCTH, OTIUYAIONINE HX OT
uHTEPEHCOB:

. napajuIeIbHOCTh B3aUMOACHCTBYIOMINX TMPOIECCOB;

. B3aMMHasl HEOIPEACICHHOCTh COCTOSHUS MPOIIECCOB, CBsI3aHHAs
C OTCYTCTBHEM Y Ka)KJIOTO M3 HUX TOJTHOW HH(POPMAITUU O COCTOSTHUU JPYTOro
nporecca;

s OTCYTCTBHC OI[HOBHa‘lHOﬁ 3dBUCHUMOCTH MCKIAY COOBITUSIMHA M
I[CﬁCTBPIHMI’I, BBIITIOJTHACMBIMU IIPH UX HACTYIIJICHUH,
b OTCYTCTBHC IIOJIHOM rapanTuun JOCTaBKH COO6H_ICHI/II‘/’I.

[Ipy ommcaHuM MPOTOKOJA TPHUHATO BBIACTATH €r0 JIOTUYECKYI0 U
NPOLIETYPHYIO XapakTepUCTHKU. Jlornyeckas xapakTepuCTHKa MPOTOKOJA 3TO
ero cTpykrypa (dhopmar) u conepxanue (ceMaHTHKa) cooOmieHnid. Jloruueckas
XapaKkTEepUCTUKA 33J1a€TCs MEPEUYHUCICHUEM TUIIOB COOOIICHMH U WX CMBICTA.
[IpaBuna BBIIIOJIHEHUS JNENUCTBHH, IIPEAIMCAHHBIX IIPOTOKOJIOM
B3aUMOJICVCTBUSA, HA3bIBAIOTCS IPOLEAYPHOM XapaKTEPUCTHUKOM IPOTOKOJIA.
[IpouienypHasi XapakTEepUCTUKAa MPOTOKOJIIAa MOXET TMPEACTaBIAThCA B
pa3IMYHOM MaTeMaTU4YecKoM (opme: onepaTOpHbIMU CXEMaMU aJTOPUTMOB,
aBTOMATHBIMH MOJIEIsIMU, ceTsimu [leTpu u ap.

Takum 00pa3zoMm, JOrMKa OpraHu3aliM CeTH B HauOOJbIIEeH CTENeHU
onpezeNnsieTcsl MPOTOKOJaMHU, YCTAaHABIMBAIOMIMMHU Kak THI U CTPYKTYpPY
coOOlIeHNH, Tak W MpPOUEAYpPhl HX OOpabOTKH, pEaKIHUI0 Ha BXOSIINE
COOOIIEHUS! W TEeHEepalMi COOCTBEHHBIX cooOeHud. Yuciao ypoBHeH
YIPaBICHUS M THUIBI UCHOJB3YEMBIX MPOTOKOJIOB ONPEICISIOT apXUTEKTYpPy
CETH.

1.6.6 KommyTaumsa kaHanoB, coOo6LWEeHNN U NaKeToB

NudopmarimoHHbIit oOmeH MEXKY abOHEHTaMHU MOXET
OCYIIECTBIISATHCS TPEeMsl Pa3IMYHbIMU CIOCO0aMU: KOMMYTAallMed KaHaJoB,
COOOIIIEHUI U TAKETOB.

Kommyranuss kaHajoB oOecrieyuBaeT BblJeleHUE (U3UYECKOTO
KaHama Ui OpsSMOM TMepenadyd JaHHBIX Mexay aboneHtamu. Ilporecc
KOMMYyTallMd KaHajla M Mepelayd JaHHBIX MeXJTy aOOHEHTaMU CeTH,
M300paKEHHOM Ha puc. /., IPEACTaBIICH BpeMeHHON quarpamMmMoi. AGoHneHT Al
WHULIMHAPYET YCTAaHOBJIEHUE CBA3U ¢ a0oHeHTOM AZ2. Y3en cBs3U A, pearupys
Ha ajapec aboHeHTa Al, co3maeT coelMHEHHE, B PE3yJbTaTe Yero JIMHUSA
aboHeHta Al KoMMyTUpyeTCsl C JUHHUEH, coeAuHstome y3en 4 ¢ y3iom B.
3aTeM mpoueaypa co3qaHus COeAuHEHUs nmoBTopsieTcs ¢ y3namu B, C u D, B
pe3ynbTaTe yero Mexay abonentamu Al u A2 kommytupyerca kanaiu. Ilo
OKOHYaHUU KOMMYTauuu y3ea D uiam aOboHEHT MOoChIIaeT CUrHajl oOpaTHOM
CBA3M, IMOCJE TMOJy4YeHHUs KOTOporo aboHeHT Al HauymHaAeT mnepenaBaThb
naHHble. Bpemsi mepemaunm JaHHBIX 3aBUCUT OT JJUHBI TE€peaBaeMOro
COOOIIIEHHsI, TIPOITYCKHOW CITOCOOHOCTH KaHajla (CKOPOCTH Tepe/layu JaHHBIX)



Y BPEMEHH paclpOCTpPaHEHUs CUTHaja o KaHaiy. 3HadeHne Ul omnpenenser
BpEMsI TOCTaBKH COOOIICHMUSI.

Kommiyraymws KOMMYTLIHR Kosyraipnn
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Puc. 2.1. Kommymayus xanasos, coobujenud u nakemos
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Puc. 7. KommyTauusi kKaHaJ0B, COO0IIeHUIT U AKETOB.

KommyTanusi coo0menunii mpon3BOIUTCS MyTeM Mepeadyd COOOIICHuS,
COJIEpIKAILEro 3arojoBOK M JaHHbIE, IO MapUIPYyTy, ONpPEAEIIEeMOMY y3JIaMu
cetu. B 3aromnoBke coobuieHust ykaspiBaercs agpec abonenta Al - momyuaresns
coobmenusi. CooOrieHne, TeHepupyeMoe OTHpaBuTeneM - aboHeHToM Al,
OpUHUMAETCS y3JI0M A M XpaHUTCS B MaMsTU y3ia. Y3en A oOpabaThiBaeT
3aroJI0BOK COOOIIEHHSI U OTIpeNesieT MapIIpyT Nepeaadn COOOIICHNUs, BeTyIUi
K y3ny B. V3zen B mpunumaer cooOmieHue, pasmermnas €ro B MaMsTH, a IO
OKOHYaHUU IprueMa 00pabaThIBAET 3aroJIOBOK U BHIBOJUT COOOLIEHUE U3 AMSITH
Ha JINHUIO CBA3M, BEAYILYIO K cieayrouemy y3iy. [Iponecc npuema, 06paboTku
U Tepefayu cooOUIEHMsI MOBTOPSIETCS IOCIENOBATEIbHO BCEMHU Y3JlaMU Ha



Mmapmipyte ot aboreHTa Al mo abonenta A2. 3nauenne U2 ompenensieT Bpems
JOCTaBKU JAHHBIX MPU KOMMYTAILIUX COOOIIEHH.

KoMmyTanus makeToB IMPOU3BOAUTCS IyTEM pa30MBKH COOOIIECHUS Ha
MaKeThl - DJJIEMEHTHl COOOIIEHUs, CHAO)KEHHBIC 3aroJIOBKOM U HMEIOIIHNE
(UKCHPOBAHHYIO MaKCUMaJIbHYIO UIMHY, W MOCIEAYIOIIEH Nepenadn MaKkeToB
0 MapuipyTy, OMpeaeIsieMOMYy y3laMu ceTd. llepenadya maHHBIX TIpH
KOMMYTAIIMH ITAKETOB MTPOUCXOUT TaK K€, KaK U MIPH KOMMYTAIIUN COOOIICHHUH,
HO JIaHHBIE PA3JAEINSAIOTCA Ha TOCIeA0BaTeNbHOCTh makeToB 1, 2,...N, nnuHa
KOTOPBIX OrpaHHWYEHa MpeeabHbIM 3HaUeHneM, Hanpumep 10246wuT.

B cetu xomMmyTalus makeToB - OCHOBHOM croco0 mepenayu JaHHBIX. JTO
00yCJIOBJIEHO TEM, YTO KOMMYTAIMsl MAKETOB MPHUBOAMUT K MaJbIM 3aJepiKKaM
npu nepenade nanueix yepes CIIJI, a Takxe cienyrommuMu 06CTOATEIbCTBAMHU.

Bo-nepBbix, cnoco6 KoMMyTaluM KaHajoB TpeOyeT, uToObl Bce
COCIIMHUTENbHBIE JIMHUU, W3 KOTOphIX (opMmupyeTcs KaHal, WMEIu
OJIMHAKOBYIO MPOIMYCKHYIO CIOCOOHOCTB, YTO KpaiHe y>KeCTo4YaeT TpeOOBaHUS K
ctpyktype CIIJI. KommyTamusi cooOmeHnii ¥ MakeToB MO3BOJISIET TepeaBaTh
JIAaHHBIE T10 JIMHUSM CBSI3U C JIFOOOW MPOMYCKHON CIIOCOOHOCTHIO.

Bo-BTOpBIX, mpeacTaBieHHE [aHHBIX MAKETAaMH CO3/1aeT HAWIyYIIHe
yCIOBHS Ui MYJIBTUIIEKCUPOBAHHWS TOTOKOB JaHHbIX. Ha puc. 1.8
npeacTaBieHa  BPEMEHHAs  JIuarpaMma, WUIIOCTPUPYIOMIAs — MPUHIIMI
MYJIbTUTIIICKCHPOBAHMSI TTOTOKOB JaHHBIX. Ha MepBBIX Tpex OocsSX M300paKeHBI
NIOTOKM JaHHBIX (TAKETOB), TeHEepHpyeMbIX aboHeHTamu al, a2, a3. J[BoiiHas
HyMepalys MakeToB Ha PUCYHKE O3HAYaeT HOMEp a0DOHEHTa U HOMEp IaKeTa B
notoke. Kanan ucnosnb3dyercs sl OOCITyKHBaHUS TpexX aOOHEHTOB IyTeM
pa3ieneHusi BO BpPEMEHH, TO €CTh IOOYEPENHOrOo IMPEAOCTaBICHHUS KaHaja
abonentam. braromaps sTomy 5()()EKTHBHO HCHOJB3YIOTCS JHHUHU CBS3H,
coeuHsOMUE y31bl cBs3M U kommnbioTepsl ¢ CIIJl, u ogHa nuHus cBS3H
obecreunBaeT  pabOTy  MHOTHX  B3aUMOJCHUCTBYIONIUX  aOOHEHTOB.
OKOHOMHYHOCTh ~KOMMYTAllUd TIAKETOB HECKOJIBKO  CHIDKAeTCs  M3-3a
Pa3MHOXKEHHUS 3aTr0JIOBKOB, COMPOBOXKIAIONINX KXl MaKeT, HO 3TH MOTEpH
OKYTarTCs 3a cueT 3(pQexra MyIbTHILIEKCHPOBAHUS CUIBHO MYJThCUPYIOIINX
MOTOKOB JIaHHBIX.

B-Tpethux, wMamas JaIMHa TIAKETOB TO3BOJIACT  BBIACHATH IS
IPOMEXKYTOUYHOTO XPAHECHUS TMEpPeaBaeMbIX JJAaHHBIX MEHBIIYI0 EMKOCTh
aMsITH, 9eM TpeOyeTCs It COOOIIECHUH.

B-ueTBepThIX, HAAEKHOCTh TMEpenaydl JaHHBIX TIO0 JIMHHUSIM CBSI3U
HEeBeNMKa. TUNUYHAs JIMHUSA CBSI3M OOECeurMBaeT TMepefady JAaHHBIX C
BeposTHOCThIO nckakennii 107..10° UYem Gompure ammma mepesaBaeMoro
COOOMICHMs, TeM OOJIbIIIE BEPOSTHOCTH TOTO, YTO OHO OYIET HCKAKEHO
nomexamu. [lakeTpl, MMes HE3HAUUTENbHYIO JUIMHY, B OOJbIIEH CTerneHu
rapaHTUPOBaHbl OT HCKaXKeHH, yeMm coobmeHus. K ToMmy ke wHckaxeHue
UCKJTFOUAETCs MyTEM Mepe3anpoca JaHHbIX (METOJ]I aBTOMATHYECKOTO 3arpoca
npu ommbke ARQ: Automatic ReQuest)IlakeTbl 3HAYUTEIBHO JIydIIe
COTJIACYIOTCSI C MEXaHU3MOM IIepPE3arpoCcoB, YeM COOOIIEHHs, U 00ECIICYHBAIOT



HAWJIydIllee HCIIOJIb30BAaHUE IPOITYCKHOW  CIIOCOOHOCTH JIMHUM  CBSI3H,
paboTaroieii B yCIOBUSIX TTOMEX.

BpiOOp JUIMHBI MAaKeTOB MPOU3BOJIUTCS, HCXOIS W3 pa3Mmepa
COOOIICHUSI, C YYCTOM BIIUSIHUS JUIMHBI MTAKETOB HA BPEMS JOCTABKU JAHHBIX,
NPOMYCKHYIO CIIOCOOHOCTh JIMHUH CBSI3M, E€MKOCTh MaMSATH U 3arpy3Ky
KOMITBIOTEPOB.
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Puc. 8. Bpemennoe o0beinHeHre (MYyIbTUIICKCHPOBAHNE) IOTOKOB TaHHBIX

1.6.7 OenTtarpammbl U BUPTyasribHble KaHasnbl

B cetn ¢ xoMMmyTanuen makeToB HCHOJIB3YIOTCS JIBa CIIOco0a mepeaadu
JaHHBIX MEXy a0OHEHTaMH: IeWTarpaMMHBIN 1 BUPTYaJIbHbIN KaHa.

JeiiTarpaMMHBII cloco0 - mepeaaya JaHHBIX KaK OTIEJIbHBIX, HE
CBSI3aHHBIX MEXJy co0oil makeroB. IIpum 3Tom maketsl, moctymas B CII/,
nepefarTcs €10 KaK HE3aBUCHUMbIE OOBEKTHI, B PE3YJbTAaT€ YEro KasKbli
HAKeT MOXET CJIEe0BaTh JIOOBIM BO3MOKHBIM MapUIpyTOM M COBOKYIIHOCTH
NAKeTOB IOCTyNaeT K IOJydaTearo B JOOOM MOpSAKe, TO €CThb IaKeT,
OTIPABJICHHBIA NEPBBIM, MOXET MPUOBITH B IYHKT HA3HAYEHUS MOCIEIHUM.
ITpu npeiitarpaMMHOM  crocoO€ HE TapaHTUPYETCSl HU  OYEPETHOCTb
NOCTYIUICHHS IIaKETOB IIOJIy4aTelr0, HU HAAEKHOCTb JIOCTABKU IIaKETOB.
Ilepenaua neiitarpaMMHBIM CIIOCOOOM HAllOMHUHAET pPabOTy MOYTHI, KOraa
uHpOpMAIMS TEPechUIaeTCsd KaK COBOKYIMHOCTh TIOYTOBBIX OTIIPABIICHUH,
HaIpuMep, Na4KaMHy IHCEM.

BupryanabHblil KaHaJl - nepenaya JTaHHBIX B BUJIC
NIOCJIEIOBATEIbHOCTEN, CBSI3aHHBIX B LIEMOYKH NakeToB. OCHOBHOE CBOWMCTBO
BUPTYAJIbHOIO KaHajla - COXPAHEHHE MOpPsSAKAa MOCTYIUIEHUS MHAaKEeTOB. OJTO
03HA4aeT, YTO OTCYTCTBME OJHOIO NAKETa B IYHKTE HA3HAYEHUS HMCKIIOYACT
BO3MOXHOCTh IIOCTYIUIEHUSI BCEX IMOCIENyOIMX MnakeToB. OpraHuzanus
BHUPTYAJILHOT'O KaHaJIa MEXY ABYMS IPOLECCAMH PABHOCUIIbHA BBIICICHUIO UM
OYIJIEKCHOTO KaHajla CBsI3M, II0 KOTOpPOMY JaHHBIE NEpefarTcs B HX
€CTECTBEHHON IIOCJIEN0BAaTEIbHOCTA. BUpTyanbHBIM KaHal COXpaHSET BCe
BBIIICONMCAHHBIE IIPEUMYIIECTBA KOMMYTAllUM IIAKETOB B OTHOILICHHUU
CKOpPOCTHU Iepelayd U MYJIbTUIUIEKCUPOBAHMsI, HO 100aBIISI€T K HUM €IlI€ OJIHO



OCHOBHO€ CBOWCTBO pPE€aJlbHOI0  KaHala COXpPAHATh  E€CTECTBEHHYIO
MOCIIEIOBATENIbHOCTh TAaHHBIX. J[eTarpaMMHBIN CITOCOO MO3BOJISET TIEPEIaBaTh
JaHHble 0€3 TpeaBapUTEeIbHBIX MPOLEAYP YCTAaHOBKH COCJIMHEHUH.
BupryanbHblli KaHal OPraHU3yeTCs C IMOMOIINBIO CHEHUAIbHBIX MPOLEIYP
YCTAHOBJICHUSI COCIMHEHUs, aHAJIOTHYHBIX IO IleJau Habopy Homepa
tenedoHa B cucteme TeynedoHHON cBsA3U. IIpu »TOM B cucteme TenedoHHOM
CBSI3U KOMMYTHPYETCS COCIMHEHHE MEXJIy aOOHEHTaMH, KOTOpOE€ IO
OKOHYaHUM Pa3roBopa pacmajgaeTcss Ha COCTAaBHBIE YAacTH, B JaJbHEHIIEM
UCIIOJIb3YeMbIe ISl YCTAHOBJICHHS JPYyrux coeauHeHuid. Takum xe oOpazom
CO3/1A€TCA BUPTYAJIbHBIM KaHaJ, KOTOPBIA IOCIE OPraHU3alid HCHOJIb3YETCA
JUISE  TIepefladud  JaHHBIX MEXKIYy JApYyruMH a0OHEHTaMH - MPOIEeCCaMH,
o0ecreunBalOmMA CBSI3b B JIPYTUX HampaBieHusix. [lo okoHuaHuu ceanca
CBSI3M KaHAJ JIMKBUJIUPYETCS U UCIIOJb3YEMBIE UM PECYPCHI BO3BPAIAlOTCS
JUISL yCTAHOBKY HOBBIX BUPTYAJIbHBIX COCIMHEHUN.

XapakTepucTHKA JeHTarpaMMHOTO crmoco0a Tepenayd JaHHBIX U
croco0a, OCHOBaHHOT'O Ha MCIOJIb30BaHUU BUPTYAJILHOTO KaHaja, MPUBEICHBI
B Tabi. 1.

Tabnuna 1.
XapaKkTepHUCTHKU CIIOCOOOB Nepeaun TaHHBIX (KOMMYTAIUs TAKETOB)
Cnoco6 |(IlepenaBa- (Ilopsimok Cnoco0 Hanex- YupagiieHue
€MBbII nepeayu  |3allMThl CETH OT|HOCTh B y37ax
00BEKT MEPETIOJTHEHNS |IOCTABKU |CBA3U
[IaKeTaMH
Jenra- Otnenbhbie |Caydaiinbiii |BeiOpackiBanne |<1 ITpocroe
I'PaMMHBI | TAKETHI [1aKETOB
Bupryams-|Lenoukn  |Ilocnenosa- |3arper Ha(l CnoxHoe
HBI KaHaJI |[TaKETOB TEJIbHBIN nepenayy

BeposTHOCTh mOTEpH MAaKeTOB MpH JOCTaBKE JeHTarpaMm paBHA
npumepro 10*. Tlockonbky nepejaya NaHHBIX depe3 BHPTYalbHbIH KaHaI
TpeOyeT CleXeHHs 32 HOMEpaMU IaKeTOB B CTPOTOM MOpPSIKE, CIONKHOCThH
JITOPUTMOB YIIPABJICHUA B y3JIaX CBS3H, PEANTU3yEeMbIX KOMMYTAIIMOHHBIMH
KOMIBIOTEpaMH, BO3paCcTaeT MO CPaBHEHHUIO C JeHTarpaMMHBIM CIOCOOOM
nepengaun mnaketoB. Ho B To ke Bpems, QyHKIHS COOpKH COOOIIEHHHA H3
OTJENBbHBIX MAKEeTOB, NepeAaBaeMbix B (opMme aelTarpamM, BO3JaraeTcs Ha
TPAHCIIOPTHBIN YPOBEHDb YIIPABIEHUS ITaBHBIX U TEPMUHAIBHBIX KOMITBIOTEPOB,
B pe3ylpTaTe uYero CJOXKHOCTh TPAHCIOPTUPOBKU TMpHU JEeUTarpaMMHOM
crocobe BO3pacTaeT MO CpaBHEHHUIO ¢ TpaHCHOpTUpoBKOi manHbix B CIIJ mo
BUPTYaJIbHOMY KaHaly.

[lepenaua naHHBIX Yepe3 BUPTYaJbHbI KaHal OOXOAMTCS JOPOXKE, YeM
npu JeirarpaMmMHOM crnocobe. OnHako OOJbIIOE YHCIO IOJIb30BaTENeH
BBIYUCIIUTENBHBIX cereit CUUTAIOT HEOOXOJMMbIM COXPaHUTh
MOCJIE0BAaTEIbHOCTh MAKETOB JJIsl  YNPOIIEHUsS MPUKIATHBIX MPOTrpaMM.
[TosTOMy BUpTyasbHbIE KaHAJIbl paCCMATPUBAIOTCS Kak 3(P(HEKTUBHOE CPEACTBO



npu pacmnpeneraeHHol o00paboTKe AaHHBIX M CIOco0 TMepeaayd JaHHBIX Ha
OCHOBE BUPTYaJIbHOTO KaHaja peanusyercs B 6onpiinHcTBe IBC.

JeiitarpaMmublii  cioco06  mo3BoJisieT  3(PGEKTUBHO  Peau30BaTh
WH(GOPMALIMOHHBIH  OOMEH MEXAY TMOJb30BaTEIsIMU  JJIEKTPOHHYIO -
"moutoByro ciayx0y'. Kpome TOro, mpu 3HAUUTEIIBHOM YHCJE IPOIECCOB
00pabOTKM JTaHHBIX OOMEH JaHHBIMM MOXHO TMPEACTABISITH B BHJIE
OJIHOTIAKETHBIX COOOILEHMH, Mepeaadya KOTOPbIX JeTarpaMMHBIM CIIOCOOOM
CHIDKAET pacxobl Ha Mepe/lady JaHHbIX U OKa3biBaeTcs 23(P(HEKTUBHOMN B psjie
npuMeHenui. [loaTomy  gedtarpaMMmHbIii  cioco®  mepegayum  Takke
ucnonsiyercs B UBC. Peanuzanus neirarpaMMHOro crnoco6a B I0MOJTHEHUE K
BUPTYAJIbHBIM KaHaJIaM JIMIIb HE3HAYUTEIbHO yBeIU4YuBaeT cioxHocTs UBC.
[ToaTOMy BO MHOIrMX CETSX Mepenada JaHHBIX OpPraHU3yeTcs Ha OCHOBE U
BUPTYaJIbHOI'O KaHaja, v IeTarpamMm.

2 MeToabl [ocTyna B ceTAX nepeaaym AaHHbIX

2.1 loctyn aBOHEHTCKMX CUCTEM K MOHOKaHany

D¢ (hexkTUBHOCTb B3aUMOJECHCTBUSI A0OHEHTCKHUX CHCTEM B paMKax JIOKAJIbHOM
KOMIIBIOTEPHOM CETM BO MHOIOM ONPEAEIACTCS HCHOIb3YEMBIM IIPABUIIOM
JOCTyna K OOIel mepenarmie cpeiae B CETSIX C IMMHHOM W KOJBIICBOM
TOIOJIOTHEN WM KOHUEHTPAaTOpy B JPEBOBUIHBIX M 3BE31000pA3HBIX CETSX.
[IpaBuiio, ¢ MOMOIIBIO KOTOPOTO OpPraHU3yeTCs JOCTYN A0OHEHTCKUX CHCTEM K
nepearouield cpee, MoayYuio Ha3BaHUE METoAa JocTymna. B kauecTBe KpuTepus
3 PEeKTUBHOCTH MeTOa JOCTYIIA Yallle BCEr0 paccMaTpuBaeTcs BpeMsl JOCTyMa K
NepeaarIell cpeae, NpeACTaBisiomee co00l MPOMEKYTOK BPEMEHH MEXKITY
MOSIBJICHWEM 3alpoca Ha Mepefady JaHHbIX U COOCTBEHHO HAyajoM Mepeaadu
uHpOpMaLMu. 3HAUE€HHE 3TOro MapaMmeTpa 3aBHCUT OT psaa (PakTopoB, B TOM
YHCIIE OT TOMOJIOTHH CETH, UCIOIb3yEMOI0 METO/IA IOCTYIA, Coco0a YIpaBICHUS
CeThIo U Jip. B crity 6onbiioro pasHooOpasusi JOKalIbHBIX ceTel U TpeOOBaHUM K
HUM HEJIb3s1 Ha3BaTh KAKON-IMOO YHUBEPCAIBHBIA METOA 10CTYMA, 3((hEKTUBHBIHI
BO Bcex ciydasxX. Kaxkaplii M3 W3BECTHBIX METOJIOB JIOCTYyIIA HMEET CBOM
OIpeJIeNIEHHbIE MIPEenMyIecTBa U HenocTaTku. KpaTko paccMoTpuM Hambosee
pacupoCTpaHEHHbIE METOIBI IOCTYIIA.

Kak u [y Bcell cetm B LENOM, YIPAaBIEHHE JOCTYIIOM MOXXET OBbITh Kak
LHEHTPAIM30BAHHBIM, TaK W JCLEHTPAIM30BaHHBbIM. lleHTpanu3oBaHHOE
yOpPAaBJIEHUE JIOCTYIOM  OCYLIECTBISIETCS, Kak MpaBWIO, CHELHUAIbHON
YHOPABIAIOMIEH CTAHIMEHN, ITOAKIIOYAEMON K IMEPENAOIIEeH CPeae TaK K€, KaK U
mobast apyrasi aboHEHTCKas cuctema. [Ipu ereHTpaan3oBaHHOM YHpPaBICHUU
KaXAas CTaHIMs caMa [OPUHAMAET pEIlIeHHE O BO3MOXKHOCTU JOCTyHa K
MEpEAAIOLIEN CPEIE.

B 3aBHCHUMOCTH OT UCIIOIB3YEMOr0 METO/IA JOCTYMNA JOKAJIbHBIE CETH AEIATCS
Ha gaBe Trpymnel. K mepBoi  rpymme  OTHOCATCS CETM C  METOAAMH
JNETEPMUHUAPOBAHHOI'O JIOCTYIIA, KO BTOPOM — € METOJAaMH CIy4alHOIO JOCTYIIA.
Meton AeTepMUHMPOBAHHOIO JOCTYIA IPEAIOJIAracT HAIWYUE ONPEACICHHOIO



aJITOPUTMA, HA OCHOBAaHUH KOTOPOTO a0OHEHTCKUM CHUCTEMaM IpPEIOCTaBISETCS
JOCTYII K IepenarIen cpene. Bo3MOKHOCTb yCTaHOBJIEHHSI TAPAaHTUPOBAHHOTO
BpPEMEHH JOCTYTIA SBISETCS JOCTATOYHO CYIIECTBEHHBIM (DaKTOpOM IMpH pabdboTe
B PeXKUME pealbHOTO BpeMeHH. B 001ieM citydae MeTonbl JeTepMUHHUPOBAHHOTO
JOCTyTa TIO3BOJISIIOT YYHTHIBATH OCOOECHHOCTH TOIOJIOTWUM CETH M XapaKTep
nepeqaBaemMort  mHpopmaiuu, — obecrieunBas ~— HamOojiee  APdexkTUuBHOE
WCTIOJIh30BaHUE TIEPENAIOIICH CPEIbI.

Ko BTOpoOi#l Tpymme OTHOCATCS Memoobl CAY4AlHO20 OOCMynd, TIPA KOTOPBIX
Kaxass aDOHEHTCKasl CHCTEMa MPOU3BOJILHBIM 00pa30M, HE3aBUCHUMO OT APYTHX
CHCTEM, MOXeT oOpariatbcsi K MOHOKaHaiy. [Ipu merozme cimywaitHoro gocTtyma
BO3MOXXHO OJHOBPEMEHHOE OOpalleHHE HECKOJbKHX AOOHEHTCKUX CHCTEM K
o01eil mepearoIel cpene, Mo3TOMY JTaHHBIA METOJ JOCTyIa 4acTO HA3hIBAIOT
MeMOOOM MHONCECMBEHHO20 OOCMYNA.

CpaBHuBast 3TH JABE TPYIIIBI METOJIOB JOCTYIA, MOKHO OTMETHUTD CJIEIYIOILIEE.
Mertopl ciydaitHOro JOCTyIa MpoIlle B pean3allii, Tak Kak He TpeOyroT
nepeayu CreuaibHoMN yrpasistomiei nadopmaru. Ouu 6oiee 3 HEeKTUBHBI
npy 0OMEHe KOPOTKUMH COOOIICHUSIMH U HU3KOH 3arpy3ke MOHOKaHama. B atom
cllydae JOCTYT K TIepeIaroliell Cpe/ie OCYIIECTRISICTCS PAKTUIECKH Oe3
JIOTIOJTHUTENTBHBIX 3a/IepyKeK. MeTo bl IeTepMUHUPOBAHHOTO JI0CTYTa Ooee
NPEINOYTUTENBHBI IPH 0OMEHE ITTMHHBIMH COOOIIEHUSIMH 1 TIOBBIIICHUH
YPOBHSI 3arpy3Ku MOHOKaHana. OHU TIO3BOJISIIOT TaK)Ke, TPU HEOOXOTUMOCTH,
OpraHU30BaTh MPUOPUTETHYIO Mepeiady COOOICHUH.

B nponiecce paboTel ceTn nHDOpMaIus OT Mepearonieii abOHEHTCKON
CHUCTEMBI MTOCTYIAET Ha aJlanTepbl BceX a0OHEHTCKUX CHCTEM, OJTHAKO
BOCIPUHUMAETCS TOJIBKO aJanTepoM TOH aOOHEHTCKOW CUCTEMBI, KOTOPOil OHa
anpecoBaHa. Mcnonb3oBanne aODOHEHTCKUMH CUCTEMaMH O0IIeH mepearonieit
Cpelbl IpeArnoiaraeT pelieHue 3a/1aud OpraHu3aluy Mo0YepeHOTO J0CTyIa
K HEW.

2.2 MeToabl pocTtyna B ceTsAX C LULMUHHOWU Tonorsoren

B MarucTpanbHbIX JIOKaJIbHBIX CETSIX UCIHOJB3YIOTCS METOAbl KaK CIy4ailHOTOo,
TaK U JETEPMUHUPOBAHHOTO AocTymna. [losiBieHre MEeTO10B CiIy4yailHOro qoctyna
cBs3piBaloT ¢ pamuocetbto ALOHA, rae BmepBbie ObUT HCHOJIB30BaH METOJ
CIlydyaltHOrO A0cTyna. AOOHEHTCKHE CUCTEMBI MepeaBaid nHGopMaiuio B 3hup
HE3aBUCUMO JPYT OT Apyra. B ciydae oJHOBpEMEHHOHW Mepenadyr COOOIEHUIA
HECKOJIbLKUMH ~ CTAHIIUSMH ~ TPOUCXOAWJIO  'CTOJKHOBEHHE'  COOOIIECHUH,
NpPUBOJMBIIIEE K UCKaKEeHUI0 nHpopmanuu. Bo n3bexanue npruema ommdoYHON
uHGOpMAIMK KaJIp JAHHBIX JOTOJTHSIICS KOHTPOJIBHONH CYMMOIA.

BepositHocTs  "cTONKHOBEHMA'  COOOIIEHWN 3aBUCUT OT HWHTCHCHUBHOCTH
oOpamieHnst aOOHEHTCKHMX CHCTEM K TIEpPENaloniel cpefe | CYIIECTBEHHO
BO3pacTtaeT mpu ee yBenudeHud. CHIKEHHE KOd(PQUIMEHTa TOJIE3HOTO
UCIOJB30BaHUS MOHOKaHalla MPU BO3PAaCTAHUM KOJIMYECTBA ' CTOJIKHOBEHUH',
KaK CIJIEJICTBUE TMOBBIIIEHUS WHTEHCHUBHOCTH 3alpOCOB HAa JOCTYI, OINpPEIEITUIIO
MOUCK BO3MOXHOCTEM COBEPILIEHCTBOBAHUS METO/[a CIlydyaltHOro foctyna. OqHuM



U3  CcrnocoOOB  CHIKEHHMS ~ KOH(JIMKTOB  SIBJSIETCS — IpeBapUTeNbHOE
NPOCIYIINBAHKE TIEpeNatoIel Cpeabl U Hayalo Mepefayd TOJIBKO MPU HAJTMYUU
cBOOOIHOTO  KaHama. Takol  pexxuM  mepefAayd  IOJyYWsl — Ha3BaHUe
MHOdCecmaeenHoeo docmyna ¢ konmponem necywerl yacmomst (MJAKH). OmHako n
B OTOM Cllyya€ H3-3a KOHEYHOTO BpPEMEHHU PACIpPOCTPAHEHHs] CHUTHAJIOB
HEBO3MOXKHO MOJIHOCTBIO M30€kaTh KOHPIMKTOB. OcTaHOBUMCS O0Jiee MOoAPOOHO
Ha 3ToM Borpoce. Ha puc. 9 npencrasneH npoiiecc CTOIKHOBEHUS TAKETOB.

B HauanwpHBIM MOMeHT BpeMmeHH T1 aboHeHTcKas cuctema B Hauana nepenaBath
uHpopMaiuio. B 3TOT ke MOMEHT BpeMeHHM abOHEHTCKass cucrtema A
OPOCTYIIMBAET TMEPEAloNlyl0 Cpeldy, OIHAKO, H3-32 KOHEYHOTO BpPEMEHHU
pacmpocTpaHeHHs CUTHajIa €l He yJaaeTcsi 0OHapy>KUTh COOOIIEHHUE, TOCHUIAEMOe
aboHeHTCcKol cructemoii B. B criemyrommii MmomeHT Bpemenn (T2) aboHeHTCKas
cucreMa A HauMHAET NepeaaBaTh MHPOPMAIMIO, B PE3yJIbTaTe Yero B MOMEHT
BpeMenu T3 cooOuienus "Onaronoiaydno” crankuBaroTcs. JlanpHelas nepegaya
COOOIIEHUH TEPSET CMBICIL.

A B
4—
T1
—_— <
T2
T3

s

Puc. 9CronkHOBeHME COOOIICHUIT
C menpi0 CBOEBPEMEHHOTO OOHApYKeHHUSI KOH(PJIMKTOB aOOHEHTCKAsh CUCTEMA B
mporecce mepenadyd WHGOPMAIMKA TOCTOSHHO KOHTPOJIUPYET TePEeIarolIyio
cpelny W TpU TIOSBJICHUM ' CTOJIKHOBEHHUS  TpeKpaimaer Imepemady. Tak,
aOOHEHTCKas cucTeMa A TMpeKpaliaeT rnepeaady B MOMEHT BpeMeHu 14, a
aboHeHTcKas cuctemMa B — B MomeHT Bpemenu T15. Hammume KoHQIMKTOB
OTIpEJIENISeTCS IyTEM CpaBHEHUsI TiepeaBaeMoil nHbopMaIu ¢ nHpopMaIyen B
KaHaye nepenadyn. Uepes HEKOTOPBIN MPOMEXYTOK BPEMEHH IOCTIE TPEKPAIICHUS
nepenavyn, KOHMIUKTYoNHe aOOHEHTCKHE CHCTEMbI OCYILECTBIISIOT TTOBTOPHYIO
TIOTIBITKY Tiepenadyn uHpopMarmu. Bpems 3aepKn OnpeensieTcss ¢ MOMOIIBIO
CHEIMANILHBIX ~ aJTOPUTMOB, HAMpAaBICHHBIX HA CHIKCHHE BEPOSITHOCTH
MOBTOPHOTO KOH(umKTa. Hampumep, 3aaepkka MoxkeT (OpMHUPOBATHCS Tak,



YTOOBI €€ CpeJHee 3HAUCHHE YBETMUMBAIOCHh MIPUMEPHO BJIBOE C KaXII0W HOBOM
MOTBITKOM 3aHATh MOHOKaHaJl. [10g00HbIN pexkuM mepegauu modydri Ha3BaHUE
MHOJICECBEHH020 OOCMYNA C KOHMPOLeM Hecywel Hacmomsl U O0OHAPYICEHUeM
cmoaxnogenuti (MJIKH/OC nin CSMA/CD).

Mertonsl  IETEPMUHUPOBAHHOTO JOCTylla MOXKHO pa3eNuTh HAa  METOIbI
pa3aeneHus BpeMEHH U METOJIbI Tiepeauy MMOJTHOMOYHH.

CyIIHOCTh METOJIOB pa3fIeNICHHs] BPEMEHHU 3aKJII0YaeTCs B pas[elicHMd BPEMEHH
paboThl KaHama CBSI3M Ha OTICIbHBIC BPEMEHHBIC HWHTEPBAIbI, KKIBIA U3
KOTOPBIX, COTJIACHO OTNPEAEICHHOMY TpaBWIy, MPEIOCTABISETCS KaKOH-THOO
aOOHEHTCKOW cucTeMe. bBONBIIMHCTBO  METOJOB  pa3/eieHUs  BPEMEHH
npeaycMaTpuBaeT HAIMYKME B CETH AMCIIETYEPa, OCHOBHOM (DYyHKIMEH KOTOPOTO
SIBJIICTCS KOHTPOJIb U TJIAHUPOBAHKWE BpPeMEHU noctymna. [Ipu 3Tom mosisercs
BO3MOKHOCTh YUYHUTHIBATh MPHOPHUTETHI U HEOOXOIUMOE BPEMs B3aUMOJICHCTBHS
a0OHEHTCKHX CHUCTEM.

Haubonee mpocThiM cpean METOJOB pPAa3AEiCHHUS BPEMEHM SIBISIETCS METO[
CHHXPOHHOTO (LMKJIMYECKOr0) pasaeieHus BpeMeHu. B atom cinydae nukia (T)
oOMeHa ¢ aOOHEHTCKMMH CHUCTEMaMH pa30MBaeTCs Ha HECKOJIBKO BPEMEHHBIX
uHTepBaioB (1), KOJIMYECTBO KOTOPBIX COOTBETCTBYET 4HCIy (N) aOOHEHTCKHUX
cucteM. Bo Bpems 1ukia oOMeHa KaxIoi ~aOOHEHTCKOM  CHCTEMe
npeaocTaBisieTcs GUKCUPOBAHHBIA HHTEPBAJ BPEMEHH, B TEUYCHHE KOTOPOTO OHA
MOJXET TmepenaBaTh cooOmeHne. Eciu y aOOHEHTCKON CHCTEMBbI B JIaHHBINA
MOMEHT BPEMEHHU OTCYTCTBYET WH(MOpMAIHS TSl IEPEaadH, TO BBIICICHHBINA i
BPEMEHHON HMHTEPBAI HE UCMOJB3yeTcs. [Ipn HEpaBHOMEPHOM pacmlpeeieHUH
WHTEHCUBHOCTH oOOpalmieHus aOOHEHTCKUX CHUCTEM K Tepenaronie cpenie
3¢ (EeKTUBHOCTh HCIIOJIb30BaHUSI KaHajda CBSI3W OTHOCHUTENIhHO Hu3Kas. OHa
MOKeT OBITh TMOBBIIIEHA 3a CYET pa3leieHUs IUKIa OoOMeHa Ha HeOOJbIINe
UHTEPBAJIbI C MPEACTaBICHHEM a0OHEHTCKOW CHCTEME OJHOTO MM HECKOJIBKHUX
MHTEPBAJIIOB B 3aBUCUMOCTH OT HMHTEHCHUBHOCTH OOpalleHHs aOOHEHTCKON
CUCTEMbI K KaHaJTy CBS3H.

O PexTHBHOCTH UCIIOIB30BaHNS MOHOKAaHAJIA MOYKET OBITh TaK)Ke MOBBIIICHA 32
CUeT peajn3aliy METOJ0B ACHHXPOHHOTO Pa3/ieieHUs] BpeMEHH, OCHOBaHHBIX Ha
NIPOTHO3UPOBAHUHM HWHTEHCUBHOCTH 3alpOCOB JOCTyNa K MOHOKaHAIy CO
CTOpPOHBI a0OHEHTCKUX cucteM. C TIOMOIIBIO CIEUUATBHON TMPOILEAYPHI
HAKaIUIMBAeTCs CTATHCTUKA OOpallleHUi, Ha OCHOBE KOTOPOH MpPOTHO3UPYETCS
WHTCHCUBHOCTh TOTOKOB 3asBOK M PACHpPEICISIOTCS BPEMEHHBIC WHTEPBAJIBI
MEXTy a0OHEHTCKUMHU cucTeMamu. Kak Mmoka3bIBaeT MpPaKTHKA, JAHHBIA METO]
BPEMEHHOro pas3ieneHus dJ(PQGEeKTUBEH JHIIb MpU HEOONBIIOM YHUCIIEe
aOOHEHTCKMX CHUCTeM. B JOKaTBHBIX CETAX C OOJBIIMM YHCIOM aOOHEHTOB
JOCTAaTOYHO IIMPOKO HCIOJB3YeTCS METOJ ACTEPMUHHPOBAHHOIO JOCTYIIA,
MOJTyYMBIIAY HA3BaHWE MHOXKECTBEHHOTO JOCTyMa C Tepeaavyeid MOJHOMOYHA
(MeTox MapKepHOTO JIOCTYTIA).

B o0miem Buae anroputM MapKepHOTO JOCTyIa AOCTaTOYHO MPOCT: B JIOKAJTLHON
CETH TOCJIEAOBATENILHO OT OJHOW aO0OHEHTCKOW CHCTEMBI K APYrod TepenacTcs
CrelnMalbHas yhpapisiomas uHbopMamus — MapKep, NpU  OCTYIUICHUU



KOTOporo aOOHEHTCKasi CHCTeMa TOJydYaeT paspelieHre Ha Iepeaady
unpopmarmu. [locne okoHuaHWs mepenaud aOOHEHTCKash CUCTeMa o0si3aHa
nepeaaTth Mapkep cieayromeld aboHeHTCKoM cucteme. [lpum  oTcyTcTBUM
HEOOXOIMMOCTH B Tiepeladye COOOIICHUS MapKep HEMEIJICHHO MepenacTcs
crenyronieii aboHeHTCKoi cucteMe. [locnenHsiss abOHEHTCKas clcTeMa repeaeT
MapKep MepBoii aDOHEHTCKOM cucrteme, o0pasys, TaKuM 00pa3oM, JIOTUYECKOe
koutblio (puc. 10)mepemnaun Mmapkepa.

JlaHHBII cOCO0 TOCTYyIIAa UMEET PsiJI IIPEUMYIIECTB:

 oOecrieunBaeT JOCTAaTOYHO S(P(PEKTHBHOE HCIOIB30BaHHE PECYpCOB KaHaja
niepeaun JaHHbBIX; MPEJOCTABISET BOSMOKHOCTh PeIM3allH PEKUMa pabOTHI B
PEeKUME PEUTLHOTO BPEMEHH,

a00OHEHTCKUE CUCTEMBI

Jlornueckoe KOJIbIO
repenayu Mapkepa

Puc. 10Opraau3anys JIOrHaecKoro KoJiblia Iepeadr oJTHOMOYHH (Mapkepa)

* JCKJIIOYAET CTOJKHOBECHHUS COOOIIECHHII,

* MO03BOJISIET JOCTATOYHO MPOCTO PEATU30BATh MPUOPUTETHBINA JOCTYII.

K Hemocrarkam weToja cle€AyeT OTHECTH 3aBUCHUMOCTh pPabOThl CETH OT
(bu3MYECKUX XapaKTEPUCTHK TIEpeaaroNiei cpeapl. B yacTHOCTH, mOTeps Mapkepa
WIM €ro pa3ABOCHHUE NPHBOJUT K HEMpaBWIbLHOM pabore cetu. IlosTomy
HEOOXOJIMMO C TOMOIIBIO CHEHHAIBHBIX MPOIEAYp MOCTOSHHO OTCIIEKHUBAThH
MOTEPIO MapKepa WK MOSBJICHUE HECKOJIBKIUX MapKEPOB.

2.3 MeToabl poctyna B KOonbLUeBbIX CEeTAX

B KOJIBIICBBIX JIOKAJIBHBIX CCTAX HCIIOJIB3YIOTCA, KaK IIpaBHuIO, MCTOALI
JETEPMUHUPOBAHHOTO OCTyMa. [I[puMeHeHne MEeTO0B CIly4aiiHOrO JOCTyna He
UMEET CMBICTIa TPU TMOCIEAOBATEIBHON Tiepenaye WHPOpMaIu, KOTOPOM
xapaKTepmy}OTc;[ KOJIBLICBBIC JIOKAJIBHBIC CCTHU, TAK KaK HpI/I 3TOM OTCYTCTByeT
BO3MOXHOCTb HpOCJ‘IYI]_II/IBaHI/IH BCECro KOJIbLla JIs1 BBIABJICHHA BO3MOZKHBIX
CTOJIKHOBEHHI COOOIIIEHUH.

OCHOBHBIMU METOJAMH JOCTYMA B JIOKAJbHBIX CETSAX C KOJBIEBOW CTPYKTYpOM
SABIIAIOTCA. METOJ MHOXECTBCHHOI'O I[OCTyHa C BBCACHHECM Saﬂep)KKI/I, METO
IUKJIUYECKOr0 JOCTyIa (TAKTUPYEMBbIi) U METOJI MAPKEPHOIO JOCTYIIA.
PaCCMOTpHM METOA AO0CTylla C BBCACHHCM 3aJCPIKKH. B JaHHOM CJiydac
I/IH(I)OpMaHI/I}I MCKAY a60HCHTCKHMH CUCTEMaMH TIIEpCaacTCa B BHIAC



OTHOCHUTEIHFHO KOPOTKUX KaJpPOB JaHHBIX (UKCUPOBAHHOU jwHBI. HasBanue
METOZa CBS3aHO C TEM, 4YTO OYEpPETHOW KaJap MaHHBIX U3 AO0OHEHTCKOU
CHUCTEMBbI "BKJIMHHMBAeTCs' B IIOTOK KaJApOB, IOCTYIMAIOIIUX [0 KaHaIy
nepenayud JaHHbIX. B pe3ynbpTaTe dYero mMOCHEAYIOIIME Kaapbl JTaHHBIX
3a/ICpP’)KUBAIOTCS  Ha BpeMs Iepeaadyd OJHOTO Kajapa. BsaumopneicTBue
a0OHEHTCKOM CHCTEMBI C MepenaroIieil Cpeaol OCyIIEeCTBIAETCS C MOMOIIbIO
0JIoOKa JI0CTyma, B COCTaB KOTOPOTO BXOJMSAT. NMPUEMHHUK, JUHUS 3aJCPIKKHU,
MepeKIoYaTelb, NepeaTuuk 1 0ydepHbI perucTp.

OCHOBHBIM TPEUMYIIECTBOM JIOCTYIIa C BBEJACHUEM 3aJICPKKH SIBIISICTCS
MUHHAMAJIBHOE BpEMsl OCTYyIa K MepeNarolieid cpene, mpeaeibHOoe 3HAuYeHUe
KOTOPOTO pPAaBHO BPEMEHHM TMepeAadyd OJHOTO Kaapa. Tak Kak Kaxias
aOOHEHTCKasi CHCTeMa MOJKET 3aJIepKaTh Nepeaady Ha BpeMsl OJTHOTO Kajapa, TO
MaKCHUMAaJIbHOE BpEMSI MEXTy TepeadaMy KaJpoB OJTHOM aOOHEHTCKON CHCTEMOM
OTIpENIETISIETCST TPOM3BENCHUEM 4YHCIIa a0OHEHTCKUX CHCTEM Ha JJIUTEIHHOCTD
nepenayn kajapa. TakuM oOpa3oM, AaHHBIA Croco0 OOBEAUHSET MPEUMYIIECTBA
CIIy4yallHOrO M JCTEPMUHUPOBAHHOTO METOJOB JIOCTYIA, T. K. MPU HHU3ZKOU
Harpyske o0ecrieunBaeT MUHUMAJIBHOE BPEMsI IOCTYIIA U TIepeIauu KaJpoB, a Mpu
BBICOKOH — rapaHTUpOBaHHOE Bpems joctyra. OpHako mpu OOJIBIIIOM YHUCIIE
a0OHEHTCKMX CHCTEM M BBICOKOM MHTEHCUBHOCTH OOpallleHMs] UX Tepeaaroiei
Cpelie CYIIeCTBEHHO YBEIIMUMBACTCS BpeMsl Iiepeiauu KapoB.

K HemocraTkaM pacCMOTPEHHOTO METO/Ja OTHOCHTCS Takke OJIOKHPOBKA
aOOHEHTCKOW CHCTEMBI, KOTOpasi MOKET UMETh MECTO B CITy4ae MCKAKCHUS WIIH
MOTEPH KaJIpa JAHHBIX, NEPETAHHOIO ATOM CUCTEMOM.

MeTon TakTUpyeMoro JIOCTyma NpeArosaraeT pa3OueHHe BPEMEHHOTO ITUKJIA
KOJIBIIA, TO €CTh BPEMEHHU PAcTPOCTPAHEHUs CUTHAJIA 1O KOJIBITY KaHala CBSI3W Ha
MHOKECTBO PaBHBIX BPEMEHHBIX HHTEPBAIIOB — TAKTOB (BPEMEHHBIX CETMEHTOB),
B KaXJIOM M3 KOTOPBIX TIOMEMIAETCS IO OAHOMY Kampy. Takum o0pasom,
OJTHOBPEMEHHO MOXKET TepeaBaThCsl HECKOIBKO KanpoB. KomudecTBo M aimHA
KaJIpOB OIPEACISIOTCA C YIYETOM OCHOBHBIX XapaKTEPUCTUK CeTH. AOOHEHTCKas
CHUCTEMa MOXET TMepeaBaTh HHPOPMAIIUIO B KOJIBIIO TOJBKO MPH MPOXOKICHUH
yepe3 ee 00K JocTyna cBoOOIHOTO Kajapa. CBOOOAHBIC KaJpbl OTIMYAIOTCS OT
3aHATBHIX 3HAYCHHEM CIEIUAIBHOTO KOHTPOJBHOIO OMTa CBOETO 3aroJioBKa.
Enununa ykassiBaeT Ha TO, YTO JJAHHBIN KaJp 3aHST, a HOJIb — CBOOOJICH.
Anpecar, OJy4YuB Kajap JAaHHBIX, Komupyer ero. OcBoOoxaeHue (0OHyIICHHE)
KaJpOB MOXKET OCYIIECTBIATHCA KaK TOdydarejieM, TaKk W OTIPaBUTEIEM
UHPOPMAIIHH.

B nHacrosiimee Bpemst H3BECTHO MHOTO Pa3HOBHIHOCTEH JAHHOTO METOA JIOCTYTIA,
HO BCE OHU MPEANOJaraT pa3dneHrne COOOIIEeHNH Ha TMAKEThl ¢ TMOCIETYIONTIM
dopmupoBanueM Kaapa, 1 3PGEKTUBHBI P 0OMEHE KOPOTKUMH COOOILIEHUSIMU
1 BBICOKOH MHTEHCHUBHOCTHA OOMEHA COOOIIEHUSAMHU.

[Tpu oOMeHe GONBIIMMU COOOIICHUSIMH TTIEPEMEHHON JTUHBI TIPEATIOYTUTEIHHBIM
SBJIIETCS. MapKepHbId JOCTyn. OCHOBHOE OTJIMUME MAapKEpPHOro JIOCTYIa B
KOJIBIICBOM CETH OT MAapKEpHOTO JOCTyna B CETH C IIMHHON TOIOJIOTHEH
3aKJIFOYAeTCs B TOM, YTO KaJphl MapKepa M JaHHBIX IEPENaloTCsS B OHOM



HampaBleHUH © 10 ¢usuueckomy Komblly. Ilepemaua wunpopmanuu B
IIPOU3BOJIBHOM HAINPABICHUHM, KAaK 3TO IPOUCXOAWT B CETAX C IIMHHOU
TOIOJIOTHEN, HUCKIItOYaeTcsl. AOOHEHTCKash CUCTeMa MOXET Hadarh Iepeaady
TOJBKO TIOCJIE TOJNyYeHHs MapKepa OT HpeAbLIylied aOOHEHTCKOM CHCTEMBI.
[TomyuyuB mMapkep, CTaHIMS NIOCBUIAET B KOJIBLO KaJap AaHHBIX. [lepenaya mapkepa
clleiytoIIel a0OHEHTCKOM CUCTEME MOKET OCYIIECTBIISITHCA MOCIE BO3BPALLICHUS
NepelaHHOrO KaJpa JaHHbIX, JIMOO cpa3y ke Iocie ero nepenayd. Bo Bropom
CJIyyae TOBOPSAT O PEXUME paHHETO OCBOOOKAECHUS Mapkepa. IIpu aToM KakabIi
NOCTIEAYIOIIMN KaJp JAHHBIX OKa3bIBAECTCS MOMELICHHBIM MEXAY MNPEeAbLIYIIMM
KaIpOM M MAapKepoM. YJajJeHue TMPUHATBIX KaapoB, Kak IPABUIIO,
OCYILECTBIISIETCS Tepearomieii abOHEHTCKOM cuctemoil. B cetax ¢ mMapkepHbIM
JOCTYIIOM HEOOXOIMMO KOHTPOJIMPOBaTh IOTEPI0 MapKepa U yJaJeHue
MOJYy4EHHBIX MakeToB. bonee moapoOHO 3TOT Bopoc OyAeT paCCMOTPEH HIKE.

2.4 Mopenb IEEE Project 802
Cy1iecTBeHHbIN BKJIQJ] B pa3BUTHE CTAHJIAPTOB MO JIOKATBHBIM KOMITBIOTEPHBIM
ceTsiM BHeC MHCTUTYT MH)KEHEPOB IO AJIEKTPOTEXHUKE U PAIUODIIEKTPOHHKE
(IEEE) CIIIA. B 1980roay B paMKax 3TOr0 MHCTHTYTa ObLI 00pa30BaH KOMHUTET
802, 3amadeil KOTOpOro sBISETCA pa3paboTKa CTaHAAPTOB ISl JIOKAJIbHBIX
KOMIIBIOTEPHBIX ceTei. [ MOoAroToBKM MPOEKTOB OTIENbHBIX CTaHAAPTOB B
pamkax komutera 802 ObuUTH co3maHbl OTAENbHBIE ToakomuteThl 802.1-802.9,
HOMEpa KOTOPbIX H OBUIM TPHCBOEHBI COOTBETCTBYIOIIMM CTaHAAPTAM.
Cranmaptel cepun |EEE-802. ompenenstor TepMHUHONOTHIO, ApXUTEKTYpy H
NPOTOKOJIBl  JIOKAJBbHBIX ~KOMITBIOTEPHBIX CETEM JABYX HIDKHMX YpPOBHEH
OTaNOHHOW MOJENN B3aMMOJEHCTBUS OTKPBITHIX cuCTeM. B pesynprare ObLl
BoimytieH Project 802Ha3BaHHBII B COOTBETCTBHU C TOJOM M MECSIIEM CBOETO
u3nanns (1980rox, pespain).
Xota myOnukauus ctangaptoB |[EEE onepenuna myomukamuio cranaaptoB SO,
00a MpoeKTa BEJIHUCh MPUOIMU3UTENLHO B OAHO BpeMs M NPU MOJTHOM OOMEHe
uH(pOopMalMen, YTO U PUBEIIO K POKACHUIO IBYX COBMECTUMBIX MOJIEIIEH.
Project 802 ycranoBun craHmapthl Uis (DU3MYECKUX KOMIIOHEHTOB CETH —
UHTEPPENCHBIX TIaT U KaOENbHOM CHUCTEMbl, — C KOTOPHIMU HMEIOT JIEJIO
®duznueckuii 1 KananbHbiil ypoBau Moaemu OSI.
Wrak, crannaptel, Ha3biBaeMble 802 cnenudpukanysaMu, pacipoCcTPaHsIIOTCS Ha:
TUIATHI CETEBBIX AN TEPOB;
KOMITOHEHTHI I100aTbHBIX BHIYMCIUTEIBHBIX CETEH;
KOMITIOHEHTHI CETEH, MPHU MOCTPOCHUH KOTOPHIX MCIIONB3YIOT KOAKCHATbHBIN
Ka0eJsb U BUTYIO Napy.
Ha puc. 11 npuBeneHo cOOTBETCTBHE YPOBHEW DTATOHHBIX MOJIENEH I00aTbHON
ceTu u JoKanbHO# cet crannapra |[EEE-802.0cHoBHOE oTnuune 3akirodaercs
B TOM, 4TO (pU3MYECKHil M KaHAIbHBIM YPOBHU pa30oUTHI Ha MOAYPOBHU. B TO ke
BpeMsI BEpXHHME YPOBHM HE CHELUPUIMPYIOTCS. DTO OOBACHSAETCS TEM, YTO
(bu3nyecKuil 1 KaHALHBIA YPOBHHU, COOCTBEHHO, U OIPEIEISIIOT JIOKAIBbHYIO CETh.
duznyeckuii ypoBeHb BKItouaeT noaypoBHu: [IOC — mepenaun pusmaeckux



curHaioB, MCC —wmonynst compspkenust co cpenoit; UMC — wunTepdeiica ¢
MomyieM compspkeHus. [logoOHoe pasneneHue (U3WUECKOTO YpPOBHS Ha
MOJypPOBHHM ~ CIIOCOOCTBYET YHU(HUKAMK mepeaaromie cpeapl. KaHalbHbIN
ypOBEHb pa3OuT Ha /Ba noaypoBHs: YJIK — ynpaBiieHus: IOTHYeCKUM KaHAIoOM
u Y JIC — ynpaBiieHus 10CTyIoM K (hu3udeckoit cpese. B 1o e BpeMst pyHKIUH
YOPaBJIEHUSI JIOTUYECKUM KaHAJIOM OJMHAKOBBI [UISl PA3JIMYHBIX JIOKATbHBIX
ceTed, MOITOMY HX IEeJIecCO00pa3HO paccMaTpuBaTh OTAEIBHO OT (DYyHKIMIA
YIOPABJICHHS JTOCTYIIOM K MEPEAArOUIEN Cpele, YTO M peaju30BaHO B JAaHHOM
CTaHaapre.

YpoBHuu s1anonHoM Moaenu- OS| YpoBHH MozenH JIoKanbHO cetn |IEEE
IIpuxiagaon
IIpencraButenbHbIN
CeaHCOBBII Bepxnue ypoBHU
TpanCOpPTHBIN
CereBoit
KananbHbIit YK
YC
[1OC
OusnyecKkui NMC
MCC

Puc 11 CootBercTBUE MOAETH TII0O0ATHHON 1 JIOKATHHON CETEH.
VJIK - ynipaBnenue jiorudeckum kaHanoM; ¥ JIC - ynpaBiieHue T10CTYIIOM K CPEJIE;
[IOC - mepemaya dusnyeckux curHaioB, WUMC-untepdeiic ¢ momynem
conpsixerns;; MCC- MOyITb COTIPSDKEHUS CO CPEIOi.
802-cnenudukanyy onpeaeNsiroT Croco0bl, B COOTBETCTBUU C KOTOPHIMH TUIATHI
CETEBBIX aaNTEPOB OCYIIECTBISIOT JOCTYN K (DU3NIECKOM Cpeie U MepeatoT Mo
Heil nanHble. Cro/1a OTHOCSTCS COSAMHEHHE, TIOAIEPIKKA U Pa3beMHEHUE
CETEBBIX YCTPOUCTB.

2.4.1 KaTteropuu ctaHgaptoB IEEE 802
CranmapTtel, onpenenennbie Project 802 aensrcs Ha 12 kareropuil, Kaxmas H3
KOTOPBIX UMEET CBOM HOMED.
802.1-O0beIMHEHHBIE CETH.
802.2-YmpapneHne JOruueCcKOi CBA3BIO.
802.3-Cetu ¢ MHOKECTBEHHBIM JJOCTYTIOM, KOHTPOJIEM HECYILEH U OOHApYKEHUEM
xowmmsuid (Ethernet).
802.4—Cetu MIMHHOH TOTMOJIOTHH C MEpeaadeit MapKepa.
802.5—Cetu KOJIBIIEBOH TOIOJIOTUU C TIepeIayeii Mapkepa.
802.6-Cetu macmtaba ropoaa (Metropolitan Area Network, MAN).
802.7-CeTH ¢ TAKTUPYEMBIM JOCTYTIOM.
802.8-KoHcynbTaTuBHBII COBET 10 ONTOBOJIOKOHHOM TexHooruu (Fiber-Optic
Technical Advisory Group). ,
802.9-MHuTerpupoBaHHbIC CeTH C nepeaaveii peun u ganueix (Integrated
Voice/Data Networks).



802.10—be3onacHocTh ceTei

802.11—becnpoBoaHbie ceTu

802.12—CeTu ¢ moctynoM o npuopurery 3amnpoca (Demand Priority Access
LAN, 100baseVG-AnyLan).

Crpykrypa crannaptos IEEE-802npencrabnena Ha puc 12.Crangapt IEEE-
802.1amnsiercs 00IUM JOKYMEHTOM, KOTOPBIM ONPEIENsieT apXUTEKTypy U
MPUKJIAJHBIE TPOLIECCHl CHCTEMHOTO YITPABIEHUS CEThIO, METOJIbI 00 bEAMHEHNUS
ceTell Ha MOypOBHE yIpaBJeHUs JOCTYIOM K nepeAatonie cpeae. Ctannapt
IEEE-802.2onipenensieT mpoTOKOJIbI YIIPaBIEHUS JOTUYECKUM KaHAJIOM, B TOM
guclie cnerupuImpyeT UHTepPENCh C CETEBBIM YPOBHEM U TIOYPOBHEM
YIOPABJIECHUS TOCTYIIOM K nepenaromien cpeae. Kaxapiii 3 oCTanbHbIX
cranaapToB, HauuHasa ¢ IEEE-802.3pnpenensier meton noctymna u cnenuduky
(bU3MYECKOTO YPOBHSI JIJIsl KOHKPETHOTO THIIA JIOKAJTLHOW KOMITBIOTEPHOM CETH.
Tak, cranmapt IEEE-802.3onucsiBaeT XapakTepuCTUKU U IPOLIETYPHI
MHOKECTBEHHOT'0 JOCTYTa C KOHTPOJIEM Niepeiaun M OOHApPYKEHHS
crosnikHoBeHuM. Ctannapt |IEEE-802.4onpenensier mpoTokos MapKepHOTO
noctyna K MoHokaHaiy. [Iporienypbl U XapakTepUCTHKU MapKEPHOIO 1OCTyIa
K KOJILIIEBOW JIOKAJILHOW ceTH ompenensitoTes ctangaprtom IEEE-802.5.
JI1st mocTpoeHus TOKaIbHBIX CeTel, 0XBAThIBAIOLIUX IIONIAb PAIAYCOM J10
25KM U UCTIONB3YIOIINX TEXHUYECKHUE CPEJICTBA KAOEIBHOTO TEIEBUACHUS,
pazpaboran ctangapt |[EEE-802.63ToT cTanmapt npeaycMatpuBaet nepeaady
JAHHBIX, peUYH, N300paKEHUI U TMO3BOJISET CO3/IaBaTh TaK HA3bIBAEMbIE
ropojckue JokaiabHbie ceTH. B monkomutete IEEE-802.11pazpaboTan
CTaHJapT Ha PAANOCETH IS MOOMIIBHBIX KOMIIBIOTEPOB, a B komuteTe |EEE-
802.12ctangapt Ha BRICOKOCKOPOCTHBIE KoMIbioTepHBIE cet IO0OVG-
AnyLAN,

802.100mmuit TOKYMEHT

\ 4

802.2Y mpaBiieHuEe JIOTMUECKUM KaHAJIOM

v

802.3802.4/802.5802.6/802.11/802.12

Puc. 12.Crpykrypa crangapros IEEE 802.X
B 1985rony cranmapt |IEEE-8020b1u1 npunsaT MexayHapoJHON opraHuzaimen
CTaHAAPTOB 32 OCHOBY MEXIYHAPOIHBIX CTAaHAAPTOB (PU3NUECKOTO M KaHAJBHOTO
YPOBHEM.



2.4.2 PacwumpeHusa mogenu OS|

JBa HxHUX ypoBHS Mojenu OS|, duznueckuii 1 KananbHbINA, yCTaHABIMBAIOT,
KaKuM 00pa30M HECKOJBKO KOMITBIOTEPOB MOTYT OJHOBPEMEHHO HCIOJIh30BATh
CETh, YTOOBI TIPHU ATOM HE MEIIATh IPYT JPYTY.

IEEE, nogpo6uo onuceiBas KananbHbIil ypoBeHb, pa3enui €ro Ha J1Ba

IO TYPOBHSL

* Vmpasienue jormdeckum kanaioM (Logical Link Control, LLC) —ycraHoBnienune
Y Pa3pbIB COCTUHEHISI, YIIPABJICHUE TIOTOKOM JIAaHHBIX, YIIOPSAIOYMBAHAE 1
TIOATBEPKICHUE TIPHieMa KaJIpoB,; |

* Vupagnenue goctynom k cpeae (Media Access Control, MAC) —A1paBienue
JIOCTYIIOM K CpeJie epeiayun, ONpeielieHue TPAHuULl KaJpOB, KOHTPOIIb OIIMOOK,
pacro3HaBaHue aIpecoB KaJpOB.

[TomypoBenb YmpaBieHHs JOIMYECKUM KaHAJOM YCTaHABJIMBAET KaHAJ CBSI3U U
OTpE/IeIIsieT UCIONB30BAaHUE JIOTMYECKMX TOYeK UHTepdeiica, Ha3bIBaeMbIX
TOYKaMH JI0CTyma K ycnyram (Service-Access Points, SAP)pyrue KoMIbIOTepHI,
CChUIAICh HAa TOYKH JOCTyIa K YCIyram, MOTYT IepenaBaTh WH(OPMAIUIO C
MOAYPOBHS YTIPaBJICHUS JJOTUYECKUM KaHAJIOM Ha BepxHue ypoBau OSI. Otn
CTaHJIapThI oTpeseseHsl B kareropuu 802.2.

[logypoBeHs YnpaBieHUs NOCTYNIOM K Cpele — HWKHUM U3 ABYX NOJYPOBHEM.
On obecnieunBaeT COBMECTHBIN JOCTYII IUIAT CETEBOTO afantepa K Guzndeckomy
ypoBHto. [logypoBeHbp YmpaBieHUs: JOCTYIIOM K Cpele HaMpsMYyHO CBS3aH C
IUTATOM CETEeBOro ajantepa W OTBEYaeT 3a 0e30IIMO0YHYIO0 Tepenady JaHHbIX
MEXY IByMSI KOMITBIOTEpaAMU CETH.

Kareropuu 802.3, 802.4, 802.b 1. 1. onpenenstoT cTaHAapThl KaK JJIs 3TOr0
NOAYPOBHS, TaK U JUIsl IepBOro ypoBHs Moaenn OS| — duszuyeckoro.

2.5 CeTn WUMHHOW TONONOrNK

2.5.1 Cetb Ethernet n cranpapt IEEE-802.2
B mHacrosimee Bpemsi cpedu MarumcTpasbHBIX JIOKAJbHBIX CeTell Haumbosee
IIMPOKOE pacHpocTpaHeHue moiyumna ceth Ethernet. YcenemHsiii  omsit
9KCIUTyaTanuu cetu Ethernetmossosmn B3sTh €€ 3a OCHOBY TpH pa3pabOTKe
cranaapta |IEEE-802.3111 MarucTpaibHbIX CeTeil ¢ MHOKECTBEHHBIM JIOCTYIIOM,
KOHTPOJIEM Tepe/laul U OOHAPYKEHUEM CTOIKHOBEHUI.
Kak wu3BecTHO, KaHalbHBI YPOBEHb JIOKAIbHBIX CETe pa3leleH Ha JBa
MOJTypOBHSI: YIPABJICHUS JIOTUYECKUM KAaHAJIOM M YIOPABJICHUS JOCTYIOM K
nepearonien cpese, NepBblii U3 HUX OINpPENIETeH B COOTBETCTBUU CO CTaHIAPTOM
IEEE 802.2a Bropoii - IEEE 802.3.
B kauecTBe MpOTOKOIBLHOIO 0JIOKA JAaHHBIX MOIYPOBHS YIPaBJICHUS JOCTYIIOM K
nepenaroied cpefe MCIOob3yeTcsl KaJap MOAYPOBHS, C MOMOIIBIO KOTOPOTO
ocyIiecTBisieTcs: oOMeH wuHpopMarmern Mexay cranmusmu cetd. Ha puc. 13
npeacTaBlieHa CTpyKTypa Onoka nanHbix cranpapra |EEE  802.3. Kamp
HAYMHAETCs IIpeaMOyIIoii, OTBeUaroIeH 3a MOOUTOBYIO CHHXPOHHU3ALIMIO TIepeadn
U MpueMa JaHHBIX ceTeBbIM anantepoM. C 3TOH 1Lenpio B mpeamOyiie ceMb pa3
nostopsiercss OaiT 10101010.Hawamo moctyrmienust MHGOPMAIMK CBSI3aHO C



MOSIBICHMEM HAYaJbHOTO OTPAHWYMTENSI KaJpa, KOTOPBIA TPEACTaBiIsIeT COOOit
crenyrolryto nocnenosarenbHocTh OMT: 1010101 1pmmuaronyrocs ot mpeamOyIibI
3HAYEHUEM TIOCIIETHETO pa3psia.

B none anpeca nmomyyarens pazmepoM 2 wim 6 GalT yka3pIBaeTCs aipec CTaHIUH,
KOTOpOHM HarpaBisieTcsl JaHHbIM Kaap. llepBwiii OUT ajgpeca ompenesnser THIM
aJipecaliuy. HyJII0 COOTBETCTBYET PEXKUM UHANBUAYAIBHOMN aIpecalliy, a €IMHULIC
— rpynnoBoi aapecauuu. [lone anpeca oTnpaBUTENst COAEPKUT aApPEC CTAHLINY,
KOTOpPOM NPHUHAICKUT NaHHbIN Kanp. [lone axpeca oTnpaBuTENs] UMEET UIMHY,
PaBHYIO JUIMHE MOJIS apeca MoydaTesis, Ipyu 3TOM NEpBbIN ero OUT BCerja paBeH
HYJIIO.

biiok naHHBIX MOMKET UMETh PA3IMYHYIO JJIMHY, TO3TOMY [UJIsi OMNpEIEICHUS
MEeCTa €r0 OKOHYaHHUs HEOoOXOIWMO YKa3bIBaTh JJIMHY OJIOKa MaHHBIX. UTO U
OCYIIECTBIISIETCS C TOMOIIBIO COACPKUMOTO TOJS JJIMHBI OJOKa JaHHBIX,
pasMep KOTOPOTO PaBeH JABYM OaiiTam.

[lepeunciieHHbIE BBINIE MOJII MOKHO paccMaTpUBaTh B KauyeCTBE 3aroJioBKa
KaJipa, HEMOCPEJACTBEHHO 3a KOTOPHIM CIIEyeT Iojie OJioKa JaHHBIX H,
BO3MOKHO, 3alojiHuTeNb. B kadecTBe OJloka JaHHBIX  BBICTYIAET
npoToKoIbHBIN 010K cranAapTa IEEE 802.2 mocrynaromnuii ¢ 601ee BRICOKOTO
MOAYPOBHSI — YNPABJICHHS JOTHUYECKUM KaHAJIOM.

Yucno Oanit | Bug 3HaueHue noasd

6 10101010 [Ipeambyna

1 10101011 HauanbHblil OrpaHu4UTENb

2w 6 Anpec nosryyarens

2w 6 Anpec oTnpaBUTENs

2 JlmHa O510Ka TaHHBIX

0-1318 JlaHHbBIC

0-312 3aroHUTE b

4 KonTpospHas nocinenoBaTesbHOCTb

Puc. 13. Crpykrypa kanpa crannapra |[EEE 802.3

Cranmaprom onpeaensercss MakcuMaibHas (15186ut) u muanmanbsHas (5126wuT)
mmMHa Kanapa. OrpaHMveHre Ha MHHUMAIBHYIO JUTMHY Kajapa CBSI3aHO C
MEXaHU3MOM OOHapyxeHus KOH(GIMKTOB. [Ipy mepemadye CIUIIKOM KOPOTKUX
COOOIIEHHUI CTaHIMA MOXET YCIETh 3aBEpIIUTh Iepenauy Kajpa JaHHBIX [0
OOHapyKeHUsI KOJUTM3UHU. B 3TOM cityyae OyIeT cunuTaThCs, 4To Kajp nepenan 0e3
CTOJIKHOBEHHMSI M He OyJIeT cJeliaHa IMOMbITKAa €ro IMOBTOPHOW Tepeaay.
MakcuMaJlbHOE  YCTAHOBJICHHOE CTaHIAPTOM YHMCIIO TMOMBITOK TOBTOPHOM
nepenaun paBHO 16, mocie dYero wHUNMHUpyeTcs ommobOka mepemaun. Cremyer
HOMYEPKHYTH, YTO JIO 3aBEPIICHHS 3THX MOMBITOK 3alpelieHa nepeaada Jo0bIX
JPYTHX KaJIPOB.

Bpewmsi, B TeueHHE KOTOPOTO CTAHIIUS MOXKET OOHAPYKUTh HAJTMUYKE Kajapa Ipyrou
CTaHIMH, Ha3bIBACTCS OKHOM KOH(IMKTOB. J[JTUTEIBHOCTh OKHA KOH(Q)IMKTOB
OIPEIEISIeTCS] CYMMAapHBIM BPEMEHEM PACIIPOCTPAHEHUS] CHTHATIOB MEXITY JIBYMSI
KpaHUMU cTaHIUsIMA. CYHUTAeTCs, YTO MO MCTEYCHUU BPEMEHH, PABHOTO OKHY
KOH(DJIMKTOB, CTAHIIMS 3aXBaTWIIA MEPEAAOIIYIO CPEIY, MOCKOJIBKY 3a 3TO BpeMs



BCE OCTAJIbHBIC CTAHIIMU JIOJDKHBI OOHAPYKUTh HAJTUYME TEPEaadd CO CTOPOHBI
naHHOW craHIimu. CTaHAapTOM OIpenessieTcss MaKCUMAIbHOE 3HAYCHHE OKHA
KOH(DJIMKTOB, KOTOPOE MCIOJIL3YETCs JIsl pacyeTa mapaMeTpOB CETH, B TOM YHUCIIE
MUHHMAJILHOM JIJTMHBI KaJIpa ¥ MAaKCUMaJIbHOU JUTUHBI CETH.
MakcumanpHas JIJTiHA KaJpa CBsi3aHa C BEPOSITHOCTHIO TOSBJICHUS OIIMOKU B
KaJipe Mpu ero nepeaade. B KoHIle kaapa HaXOIUTCS T0JIe JTTMHOW YeThIpe OaiiTa,
B KOTOPOM COZIEP>KUTCS KOHTPOJIbHAS TIOCIIEA0BATEIbHOCTD Kaipa, BEIYKCIsIeMast
C TIOMOIIIBIO CTAaHJAAPTHOTO 00Pa3yIOIIETo MOJUHOMa 32-0i CTETICHHU.
Kaap cranmapra |IEEE 802.3 otmnuaercs ot ucxomuoro kazapa Ethernet I
HA3HAYCHWEM TIOJIS JJIMHBI OJI0OKa JaHHBIX, KOTOPOE B MEPBOHAYAILHON BEPCHH
OTIPEICIISAIO HE JUTHHY, a TUT Kaapa. B o0mem Buie mporierypa MHOKECTBEHHOTO
JOCTyNa K TIepefaroIiell cpeae ObUla TpHUBEIEHA paHee, MPU PACCMOTPEHUU
OCHOBHBIX METOJIOB JIOCTYTIA.
B kauectBe ¢uznyeckoit cpeanl cranaaptom |[EEE 802.3onpenenens! nsa tuma
KOaKCHAIBHOTO KabOensi, BUTas Mmapa MPOBOJHUKOB M ONTOBOJOKOHHBINA KaOelb.
COOTBETCTBEHHO Pa3IMYalOT YeThIpe TUMA CHelUUKAIIMK MIepEaroIIe cpebl, a
nmenHo. 10BASES, 10BASE2, 10BASE-# 10BASE-F.

2.5.2 Cetn ¢ mapkepHbIM MeToAoM poctyna (ctaHpapT |IEEE

802.4)

Cranmaptr |EEE802.4 onpenenser mnoaypoBeHb yHOpaBICHUS JTOCTYIOM K
nepearonield cpejie KaHaAIBHOTO YPOBHSA U (M3UUYECKUN YPOBEHDb JOKAJIbHBIX
KOMITBIOTEPHBIX CE€TEH WMIMHHOW TOMOJOTruu. JlOCTynm OCYIIECTBISETCS C
MOMOIIBIO KajJpa Mapkepa ompeneneHHoro ¢opmara. llepemada mapkepa
MIPOUCXOUT OT OJHOU CTAHIIMH K JPYTOH B OPSIKE YOBIBAHUS UX JIOTUIECKHUX
aapecoB. CTaHIMS ¢ HAUMEHBIIMM aJpPECOM IHUKIMYECKH TIepeaacT Kaap
MapKepa CTaHIIMU C HAaUOOJIBIIIUM aJIPECOM, TEM CaMbIM 3aMBbIKasl JJOTUYECKOE
KOJBIIO mepenayn mapkepa. CtaHmus, KOTopas MOJIydaeT MapKep OT ApYrou
CTaHIIMW, OTHOCUTEIHLHO HEe Ha3biBaeTcs mpeeMHUKOM. (COOTBETCTBEHHO,
CTaHIIMS OT KOTOPOM MOCTymHaeT MapKep, Ha3bIBACTCS MPEAINICCTBEHHUKOM.
Tax, mst craniuu Ct2 (puc. 14) npeaiiecTBEHHUKOM siBiiseTcst ctanmus Ct3,
a npeemMmHukoM — ctanius Crl.

Jlornueckoe KOJIBIIO

Cranumn (4 repeaayy Mapkepa
Crs

==

~

IIpeemHuuk



Puc. 14.0Opranu3anys JOrHYeCKOro KOJbla B IIMHE C MAPKEPHBIM JOCTYIIOM
[TocnenoBaTenbHOCTh PACHOJIOKEHUS CTAaHLUN B JIOTMYECKOM KOJIbLE HE
00s3aTeNIbHO JOJKHA COOTBETCTBOBATH MOCIIEI0BATEIBHOCTH UX (PU3NUECKOTO
pa3MeleHys Ha muHe. bosee Toro, HEKOTOpPbIE CTAHLUKU MOTYT OBITH BOOOIIE
HE BKJIIOYEHBl B JIOTMYECKOE KOJbI0. OCHOBHOE pa3iuyue MEXIy HHUMHU
3aKJI0YaeTCsl B TOM, YTO CTaHLUs, HE BXOJAllas B JIOTMYECKOE KOJbLO, HE
HoJIy4aeT KaJp Mapkepa, U, COOTBETCTBEHHO, OHAa HE MOXKET IepeaaBaTh
KaJapbl JaHHbIX. Takas cTaHUMSA CUMTAETCS IACCUBHOM M MOXET TOJIBKO
IIPUHUMATh aJpecOBaHHBIE en KaJpbl JaHHBIX. [IpoTokosmom
(GYHKUMOHUPOBAHUS CETH MPEAyCMOTpPEHAa BO3MOXHOCTH  BKJIIOYEHUS
NACCUBHBIX CTAHIMI B JIOTUYECKOE KOJIBIO, ITOCJIE YEr0 OHU IMOJYYarOT MPABO
nepeaaBarb KaJApbl JIaHHBIX. YIIPaBJIIEHUE CEThIO, B TOM UHCIE U
pexoHpurypanms JIOTUYECKOTO KOJIbLIa, OCYILECTBIISIETCS
JEUEHTPAIU30BaHHBIM CIOcOO0OM. B Kaxapli MOMEHT BpeMeHU (QYHKIIHHU
ynpasieHus Oepet Ha ce0s cTaHIus, BilaJeolas MmapkepoM. B Tom uncie oHa
OCYIIIECTBIISIET:

. reHepanuio (peKoH(PUTYpaIHo) JOTHIECKOT0 KOJIbIIA;

. KOHTPOJIb 32 Mepeaadeit Mmapkepa;

. U3MEHEHHUE NMapaMeTPOB YIPABISIONINX AITOPUTMOB,

. npueM U o0paboTKy 3aMpoCOB HA MOJAKIIOYEHNE MACCUBHBIX CTAHIIUM

K JIOTHYECKOMY KOJIBITY.

JIJis Tiepenayu JTaHHBIX W YIPaBJICHHS CETHIO ONpPEaeieHBbI KaJIphl JaHHBIX,
yOpaBJICHUsT W TpepbiBaHus. Kaapbl ITaHHBIX W yOPABICHHUS HMEIOT
OJIMHAKOBYIO CTPYKTYpy (puc. 15) m pasmugaroTcss MexiIy coOoil TOJIBKO
COJICP’)KUMBIM TIOJISI YIIPABJICHHS KaIpoM, a TaK)Ke MOJIEM JaHHBIX.

Uwucno Gaiit | Bun 3HayeHue MnoJs

1 10101010 ITpeambya

1 10101011 HavanpHbIl orpaHIuUTEh
1 VKzzz27 722 VYnpasienue

2w 6 Anpec nosryyarens

2w 6 AJpec oTnpaBUTENs

2 JlnnHa OJIOKA JaHHBIX
0-1318 JlanHbBIC

0-312 3anoJHUTEIh

4 KonTtponbHas nocienoBareibHOCTh
1 KoHeuHbI OrpaHYUTEND

Puc. 15.Ctpyxkrypa kaagpa cranaapta |IEEE 802.4,

rae: YK - ykazatens kanpa; Z - Out THMNa Kajapa,

KaxnoMmy kaapy mpeamiecTByeT MpeaMOyna, BKIIOYAIOMIas OT OJHOTO 10
HECKOJIbKUX CMMBOJIOB 3aIlOJIHUTENICH B 3aBUCUMOCTU OT CKOPOCTH Iepeaaydn
U TPUMEHSIEMOIr0 METO/Ja MOJIYJSIUM CUTHAoB. 3a mpeaMOyioi ciemxyer



HAaYaJbHBIA OTPAHUYUTENh KaJpa JJIUHOW B oAuH O0aiT. Cleayronui 3a HUM
O0aliT CONEpPXKUT YOPABIAOIIYI0 HWHHOPMAIIMIO, C TOMOIIBI KOTOPOU
ompejeNsseTcs TUI Kajpa. 3a MoJjieM YIPaBJICHUs KaJIpoM CIEAYIOT JIBYyX- WU
mecTuOaTHRIE TIONST aIpecoB MOJydaTeslss U OTHpaBUTENs HHGOPMAIIUHU.
[Tocnemyroree 3a HUM MMOJIe JAHHBIX COJIEPIKUT MHQPOPMAIIHIO, MOCTYIAOITYIO
C TOXYpOBHS YIIPABJICHHUS JIOTMUYECKUM KaHAJIOM, JM00 (opMUpYyEMYIO
aucrerdepoM. MakcumanbHoe ero 3HaueHue 1318 Oaiit. Ilox 3HayeHue
KOHTPOJLHOW TOCJIeIOBAaTEIbHOCTH KajJpa OTBEACHBI CICAYIOIIUE YEThIpe
Oaiita. Kaap 3aBepiiaercss 0iHOOANTOBBIM TOJIEM KOHEYHOTO OTPAaHUYUTES.
JIBa Mutammux pa3psija moJisl ynpaBieHUsT KaApoM yKa3bIBAIOT Ha THUI Kajpa:
Kpome Toro, cymecTtByeT ceMb THIOB YOPABISIIONIUX KaJpOB, KOTOPHIC
KoaupyroTcs (cM. Tabi. 2) ¢ NOMOIIBIO YETHIPEX CTapIIuX pas3psAaoB IO
YIPABJICHHS KATPOM.

Tabmnuma 2

Kosp1 ueTsipex cTapimx paspsaoB NMOJIS KyMPaBICHUE KaIpOM»
Ne|KonupoBanue nons Tun xkagpa

100000000 3asiBKa Mapkepa

2 100000001 3arpoc npeeMHMKa 1
300000010 3arpoc npeeMHuKa 2

4 00000011 Kro cnemyronmii?
500000100 Pazpemenue conepruuecTa

6 |00001000 Kanp mapkepa
7100001100 VcTaHOBUTH PEEMHUKA

Kanp "3asBka mapkepa" ucrnosb3yercs [Jisi BOCCTAHOBJICHHUSI MapKepa B cllydae
€ro MoTepH, COAEPKUT ToJIe JaHHBIX, paBHOe 0, 2, 4unu 6 UHTEpBaIaM OTBETA,
o0s13atenibHO KpaTHBIM Oaiity. Kaaper "3ampoc mpeemnmka 1" u "3ampoc
npeeMHUKa 2" HUCIONb3YIOTCS JUIsl BKIIOYEHUS HOBOM CTAHIIMHM B JIOTHYECKOE
konbeiio. Kamp "Krto cnenyrommii?" ucnosbp3dyercs aisg obxoda oOdepeaHOu
CTaHIIMU B CJIy4ae, €CJIM OHA HE TIepPeIaeT aHHbIe WU MapKep, T.€. MOJUYUT. 3a
KaJIpOM JIOJDKHO CJIEAOBaTh TPU OKHA OTBETA, B KOTOPBIE TMOMEIIAIOT CBOH
anapeca OMDKaWIMe CTAHIUH, S>KENAIONMe MOMKIIOYATHCS K JIOTHYECKOMY
konbiy. Kanp "Paspemienwe comnepHuuecTBa' MPEAOCTABISIET CTaHIUU
BO3MOXXHOCTh TOJKITIOYUTHCS K JIOTHYECKOMY KOJbIy. C 3TOW IENbI0 TOCIe
JTAHHOTO KaJpa pa3MeIIaeTcs 4eThIpe OKHA OTBETA.

Cpenu ympapisitOIIUX KaapoB ocoboe mecTo 3aHuMaeT ' Kaap mapkepa”, ¢
MOMOIIIBIO KOTOPOTO pEryjaupyercs IOcTyn K mepepatouieit cpeae. Kaap
mapkepa (puc. 16) mmeer ykopoueHHBIH (Qopmar, B HEM OTCYTCTBYET IOJIC
naHubiX. [locnennum B Tabn. 2 HAXOAWTCS KaJp ' YCTaHOBUTh IPEEeMHHKA',
KOTOPBI ~ COBMECTHO C  KaapoMm "3ampoc  TpeeMHUKA'  yIpaBiser
NOJKIIOYEHUEM CTaHIMI K JOTHYECKOMY KOJIbILY.

[TpeamOyna| HO |0000100( A npec momy4atensi| Anpec ornpaButessi| KITK KO
Puc. 16.CtpykTrypa Kaapa mapkepa,




rae: HO - HavanpHblid orpannuutens; KIIK - koHTposbHasT nocien0BaTenbHOCTh
kazapa; YK - ykazatens kanpa; Z - out tuna kaapa; KO - KOHEeUHbI orpaHIYUTENb.
Crapuie paspsabl TOJsl yrpaBieHus: Kajapa 'JlaHHble MOAYpOBHS YIpPaBJICHUS
JIOTUYECKUM 3BEHOM'' TaK)Ke HECYT OMPEIEIEHHYIO CMBICIIOBYIO HATPY3KY.
KoHeuHblii  orpaHuuuTeNlb, KpOME  YKa3aHWs  KOHLA  KaJpa, HECeT
JIOTIOJIHUTENIbHYIO CMBICIIOBYIO Harpy3ky. Egununer B 3, 6 u 7 paspsgax
YKa3bIBAIOT, YTO Kajp SBISIETCd NPOMEXYTOUHBIM M Iepenada uHGOpMauu
Oyzer npojobkeHa. HyneBoe 3HaueHue 3TUX pa3psIoB yKa3bIBaeT HA MOCIEAHUN
nepenaBaeMblil kaap. Enununa B 8 pa3psiie KOHEYHOTO OTPaHUYUTENS YKA3bIBAET
Ha HAJIMYWE OIMMOKY B TaHHOM Kajpe, a 0 —Ha ee OTCyTCTBHE.

CaMbIM KOpPOTKMM Cpeau KaapoB siBIsieTcs kaap 'llpepbiBaHue”, cocTOSIIMN
TOJBKO W3 HAYaJIbHOTO W KOHEYHOIO OrpaHnyutTencd. JlaHHbI Kaap BBIIACTCS
CTaHIIMEW, KOTOpas JKeJlaeT TMpepBarh nepenady kazapa. [IpepriBanue
OCYIIIECTBIISIETCS TTOCIIE TIEpeAaul O4ePETHOTO OaifTa TEKYIero Kapa.
PaccmoTpum cityuaid, korga detsipe craHiumu (Ctl — Ct4) 0IHOBpPEMEHHO
HaXoJATCS B COCTOSIHUM ' 3asiBKa Mapkepa'. JlomycTum, 4YTO STH CTaHIUU
pa3IMYarOTCs MO MEPBBIM YETHIPEM OUTAM CBOETO ajipeca, 3HaUeHUE KOTOPBIX
MpUBEJICHO B Ta0I. 3

Tabnuna 3

3HaueHMsI YEThIPEX CTapIIUX pa3psiioB aapeca

Crannus | Pa3psabl aapeca

| 2 3 4
Crl 0 0 1 1
Cr2 1 0 0 1
C13 1 0 1 0
Cr4d 1 0 1 1

B cooTBeTcTBHU C IEpBBIMH ABYMS pa3psiiaMu afpeca JUIMHA MOJIs TaHHBIX Kajapa
"3asBka Mapkepa" ctanuuu Ctl paBHa O TakTOB U MHUHHMMAaJIbHA CPEIU KaJpOB
ocranmbHbIx crannmil. s crarnumit Cr2, Ct3 u Cr4 nepsoie aBa paspsiga (10)
azpeca OJMHAKOBBI, COOTBETCTBEHHO M JUUIMHA IOJI JAaHHBIX UX KaJpOB ' 3asiBKa
Mapkepa' B JaHHOM CJIy4yae paBHa MEXTy COOOM U COCTaBIsIeT 4 TakTa.

Wuunmanu3zaiys Mapkepa HaunHaetcs (puc. 17)c¢ mepenadn CTaHIUAME KaJpoB
"3asBka Mapkepa'. 3aBepllvB Mepenady Kajapa, Kakaas W3 CTaHIMK IocIe
OJIHOTO OKHA OTBETa MPOCIYIIMBAET nepenaronyto cpeay. Tak, cranuus Ctl B
MOMEHT BpemeHu T1 3akaHuuBaeT mepenayy Kajapa, a B MOMEHT BpeMeHH T2
HAUMHAET MPOCITYLIMBaTh MOHOKaHall. B 3TOT MomeHT BpemeHu ctanuuu Crt2,
Cr3 u Cr4 npopomkaroT mepenady kaapoB "3asBka mapkepa'. IlpucyrcrBue
CUTHAJIOB B Iiepearomieid cpene roBoput cranumu Ctl o ToM, 4TO Kakas-To OHa
WIM HECKOJBbKO CTaHLUI C OOJBIIMM HOMEPOM IMBITAIOTCS 3asBUTH Mapkep. B
HAIlIEM CITyyae TaKuX CTaHUu# Tpu. B pesynprate sToro cranuus Ctl nepexoaut
B cocTosiHue " [lexxypHoe”. OTHOBPEMEHHO, 3aKOHYMB IepeIavy Kajpa, CTaHLHH
C12, C13 1 C1r4 B MOMEHT BpeMeHH T4 mpoCIyluBarOT MOHOKaHaJl, OTCYTCTBHUE
CUTHAJIOB B HEM CO37ae€T Yy KaXJOM W3 CTaHIMK BIEYATICHHWE, YTO OHAa



€IMHCTBEHHAs 3asBIsieT Mapkep. [ uekimoueHus: Hog00HON CUTyalluy CTAaHLIAN
C12, C13 1 C14 noBTOPSIOT Nepeaady KaapoB "3asBka Mapkepa”, JUIMHA KOTOPBIX
OIIpEIENAETCS] HA OCHOBAaHUM CIIEAYIOIUX JBYX pa3psoB ajpeca

[IpocnymmBanue KaHata
craumuei Cr4

l ;

"3asBka mapkepa” Ct3 [IpocinymmBanue kaHana
l crannuent Ct3

4 "3asska mapkepa’ Cr4

[IpocnymmvBanue kaHana

3asBka mapkepa” C12 l crannuert Ct2

v

"3asska mapkepa’ Crl

CocrosiHue KaHaIa

_ »
»

Puc. 17.HavanpHbIi 3Tan MHUIIMATKA3AIMA MapKepa

Ecnu nocnie BBIOOpKH ABYX MOCJIENHUX OUT aapeca HAOIIOJAETCs OTCYTCTBHE
nepeaayu, To JaHHask CTAHILMS BbIMTpaJia MPOLEeCC MHULUATUM3AIMY MapKepa.
TakuMm 00pazoM, MapKep OKa3bIBAETCS Y CTAHLIUU C MAKCUMAJIbHBIM aJIpecoM, B
Haniem ciydae 3To ctanuus Cr4.

[Ipu orcyrcTBUM Jormueckoro kousbia cradmus Ct4 HaumHaeT (HOpPMHUPOBATH
€ro, WCMONB3Yys JJIsi STOr0 TPOIEAypy KOHTPOJIMPYEMOTO COIMEPHUYECTBA
CTaHIMM, Ha3biBaeMyl "OKHO oTBeTa'. C 3TOM 1eNbl0 OHa MepedacT Kaip
"Paspenienue coneparyecTa”, 3a KOTOPBIM CIEAYET YeThIpe OKHA oTBeTa (pHC.
18). Cranmuu (Ctl, C12, C13), Xemaronye NOAKITIOUUTECS K JIOTHICCKOMY
KOJIBbITY, BBIOMPAIOT B COOTBETCTBUU CO 3HAYEHUSIMHU TEPBHIX ABYX Ppa3psioB
CBOETO ajJipeca OJIHO M3 OKOH OTBETA M, MPU CBOOOJHOM MPEIABIAYIIIEM OKHE
OTBETa, HAUMHAIOT Tepeavy Kajapa 'Y CcTaHOBUTH IIpeeMHuKa". B mose agpeca
nojydaTessi 3TOr0 KajJipa YKa3blBaeTCs aJpec CTaHIMH, IMOCJIaBLIEH Kaap
"Pa3pelnienue comepHUYECTBA", a B IMOJIE€ JaHHBIX CTAHIMS MOMEIIAET CBOMU
cooctBeHHblt azpec. C mnomompio 3ToM  uHGOpPMALMM  CTaHIUA,
WHULIMUPYIOIIAS JIOTHYECKOE KOJIBIIO, OMNPEAENSIET CBOEro IMpPEeeMHHUKA.
OOHapyXuB CTOJIKHOBEHHE KaapoB, cTaHuus CT4 MOBTOPHO BBIIAET KaJlp
"Paszpemenue comepuudecTtBa”’, mnpenoctaBisas craHuusmM Ct2 u  Ct3
paspemuTh MeXAy co00i KOH(GIMKTHYIO CHUTyanui. B 3ToM ciydae
WCITOJIB3YIOTCS CJICTYIONTUE IBA paspsa aapeca, 3HAYCHUE KOTOPBIX OObIIe y
crauiuu Ct3. Ha ocHoBanmm storo crtanmus Ct3 6e3 momex mepefaeT Kaip
"YcTaHOBUTh MpeeMHUKA', MOJAKIIOYasch Bcehen 3a craHuuedt Ctd K

[TpocnymBanue KaHana
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Joruyeckomy Kogbly. [Ipomecc moBTOpsieTCs [0 TOJAKIKOYEHUS BCEX
JKEJIAIOIINX CTAHI[HM.

. OxHa oTBeTa
4 "Pazpenicnue ) 1 2 3 A
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Ycranosuts npeemunka C13

v

Ycranouthb npeemunka Ct2

Ycranosuts npeemunka Ctl

CocrosiHue KaHana

Puc. 18.HauanbHblit 3Tan GopMUpOBaHUS JTOTHYECKOTO KOJIbLIA

[Tocne 3aBepuieHuss mpoueaypsl (GOPMHUPOBAHUS JIOTUYECKOTO KOJbLA,
CTaHIMS C MAaKCUMaJIbHBIM aJIpeCOM IMEPEXOoJUT B cocTtosinue "Vcnonb3zoBaHue
Mapkepa' U HauyMHAeT mepeAadyy KaapoB NaHHBIX. [lo okoHYaHUM Tepenaydu
nepenaeTr KaJap Mapkepa CleIyruenl CTaHIUH.

B npoiiecce paGoThl KOMIBIOTEPHON CETH MOKET AMHAMUYECKU MEHSTHCS €€
JIOTUYECKOE KOJIBIIO, TO €CTh CTaHUMHM MOTYT KaK OTKIIOYaTbCAd, TaK H
MOJKITFOYATHCS K HEU.

B  kadecTtBe  JMONONHUTENBHBIX  ((haKyJIbTAaTUBHBIX)  BO3MOXKHOCTEH
obOecreunBaeTCsl MEXaHNU3M MPUOPUTETHOTO JOCTYIAa K Tepenaroieii cpeme.
OmnpeneneHo dYeTwipe Kiacca oOchmyxkuBaHus ¢ Homepamu 6, 4, 2, Ou
NPUOPUTETOM B TOPSAAKE yOBIBaHUS HOMepa Kiacca. OmnpenensomuMu
SIBJISIFOTCS CIETYIOIINE BETUYUHBI:

e THT — Bpemsa yuaepkaHus MapKepa, ONPEIESAIONIEe MaKCUMAaJbHOE
BpeMs, KOTOPOE CTAHUMS MOXKET YJEp>KMBAThb MapKep NpHU Mepeaade
KaJpoB Kjacca 6. IToT kiacc obecneuynBaeT abCOMIOTHBIA TPUOPUTET,
MO3BOJISIA TepelaBaTh KaApbl [JAHHBIX C MUHHUMAJbHO BO3MOXHOUN
3aJ€pPKKOM, MO3TOMY OH TMOJYy4YWJ Ha3BaHHUE KJIAacca CHHXPOHHBIX
JAHHBIX;

e TRTn — 3aganHOoe M Kjlacca N BpeMms BpalleHHs Mapkepa, Iie
n=0,2,4. OnpenenseT MaKCUMaJbHOE BpeMs, 3a KOTOpPOE JOJKEH
OBITH MOJIyd€H MapKep IS Iepeaaun JaHHbBIX Ki1acca N;

e TTRT — peanbHOe BpeMms BpallleHUsT MapKepa, OINpelessieMoe IO
CHEIMAIbBHOMY TalMepy, OTCIECKHUBAIOIIEMY HHTEPBAIT MEXIY ABYMS
MpUXOAaMU MapKepa.




HopmanbHoe  GyHKIIMOHMpPOBAHHE  MPOTOKOJIOB  KAaHAIBHOTO  YPOBHSA
obecrieunBaeTCsl  OMPEACIEHHBIM  IMEPEYHEM  YCIYT, MPEAOCTaBISIEMBIX
buszndeckum ypoBHeM. llepedeHb M (QYHKUMOHAIBHOE HA3HAYEHUE OTUX
yCAyr BO MHOTOM MOJOOHBI MEPEYHIO M HA3HAYEHUIO YCIYT (PU3UUYECKOIO
ypoBHs crangapra |EEE 802.3. Ogno wu3 oTiauuuili 3akiroyaeTcs B
HCIIO0JIb30BaHUM /5-0M-HOTO Kabens BMecTo S0-oMHOro kabens. IIporokon
IEEE 802.4nonyckaer UCmoib30BaHUE TPEX METOA0B MOAYJISIIIUN CUTHAJIOB:

1. dazonenpepbiBHAsT MOAYJALMS CABUITOM 4YacTOThbl, MpPU KOTOPOH
U3MEHEHHE YacTOThl CHUTHAJa OCYLIECTBIISIETCS HENPEPHIBHO IMpHU
MEPEX0JIe C OAHOM YaCTOTHI HA IPYTYIO;

2. (a3zokorepeHTHas MOMYJAIMS CIBUTOM YacTOTBl, B OTOM cCllydae
Nepexo/i ¢ OJHOW 4YacTOThl CHUTHAJA HA JAPYTYI0 OCYIIECTBISIETCS MPHU
MePEeCEUCHNH HYJIEBOTO YPOBHSI CUTHAJIOM HECYIIECH;

3. MHOTOypOBHEBasi JByOMHapHas aMIUIMTyAHO-(pa3oBas MOIYJSIIHA,
SIBJISICTCS PA3HOBUIHOCTHIO aMIUIMTYTHO-(Pa30BO MOAYISIUU ¢ OoJiee
4YeM JIByMsl YPOBHSAMU aMIUTUTY/I.

B 3aBUCUMOCTH OT UCIIOJIB3YEMBIX CETEBBIX CPEJICTB MOXKET ObITh pean30BaHa
pas3MyHasl TOMOJOTUS CETU: JMHEWHas, 3Be37000pa3Hasl Wiu APEBOBUIHAS.
Haubonee u3BecTHO# cpenu cereit gaHHoro tumna spisercs cetb ARCNET
¢upmbl  Datapoint ¢ sIBHO BBIpOKEHHOW 3BE3000pa3HON TOIOJIOTHEH.
OcHoBHOM o00nacTeio nmpumeHeHus cetedt crtangapra |[EEE 802.4 snsercs
chepa MPOU3BOJCTBEHHBIX CETEH, MPEABIBISAIONIAS JKECTKHE TPeOOBaHUS K
cereBoMmy Tpaduky. XOTs Ha JAaHHBI MOMEHT 9TO YK€ OT)KUBIIHKA CTaHAApT,
MPAKTHYECKN HUTJE HE TPUMEHSIEMBIN 1 HE UCIIOJTh3YEMBIH.

2.6 KonbueBble ceTn
2.6.1 Cet ¢ mMapkepHbiM MeToaoM poctyna (ctaHaapt IEEE
802.5)

Haubonee pacrpocTpaHeHHON Cpeu KOJIBLEBBIX JOKAIbHBIX CETEH C MapKEPHBIM
METO/IOM JIocTyma sBisieTcs ceTh 1oken Ring.®dupma IBM mpoBena 0onbiiyro
paboty mo crammaptuzanuu cet Token Ring,B pesyiabrate 4yero oHa Oblia
npuHATa CcHavajga B KadectBe craHjgapra |EEE  802.5, a 3arem wu
mexayHapogHoro crangapra ISO/DIS  8802/5. B Hactosiiee  Bpewms
UCIIOJIB3YIOTCS CETH CO CKOpOCThio 16 MOuT/c 1 6onee. Hapsimy ¢ Oostee BBICOKOM
CKOPOCTBIO TIEpeay B STHX CETSIX HUCHOJb3YIOTCs Kaapel amunHoit 18000 6aitr,
YTO B YETHIPE pasa O0JIbIIe CTAHJAPTHON JUTUHBI.
Cerp Token RingsiBisieTcst KOJIBIIEBOW 1O CITOCOOY OpraHU3aIMU IePEIaroIIeit
cCpenpl, HO HM B KOEH Mepe MO CBOCH TOMOJOTHH, KOTOpas MOXKET OBITh
JIOCTATOYHO CIIOKHOW M OOJIbIlIe HAIIOMUHAET 3BE3/I000Pa3HYI0 CTPYKTYPY, YeM
KOJIbIIEBYI0. BHelIHe ee ObIBacT TPyJHO OTJIMYUTH OT TaKHMX ceTel, kak Ethernet,
Arcnetu um nonoOHbIX. JIBa MoMeHTa omnpeaessitor otianune ot |IEEE 802.4 —
3TO mepeavya KaapoB TOJHKO B OHOM HAIIPABJIEHUU M MOJHBIN UK BpaIICHUS
Kaapa AaHHbIX. CpaBHUBAas MapKepHBI METOJ JOCTyNa B CETAX C IIMHHOW U
KOJIBLIEBOM TOMOJIOTHEN, HEOOXOAMMO OTMETUTh JIBa OCHOBHBIX OTiIMYMs. Bo-



MIEPBBIX, B KOJIBIIEBBIX CETAX KaIphl JAaHHBIX, KaK U KaJp MapKepa, MepeatoTcs B
OJTHOM HArpaBJICHUU IO KOJbIy HE3aBUCUMO OT MECTOPACIIOJIOXKCHHS CTAHIIUH.
Bo-Bropeix, nporokon IEEE 802.5npenycmarpuBaet moJIHBINA UK BpaIllCHUS
KaJpa JaHHBIX, TO €CTh KaJp JOJDKEH BO3BPAIATHCS €ro OTnpaButento. [Ipu stom
TIOJTydaTelh JOTIONHACT Kaap uH(opMalmend o pe3yibraTe ero mpuema. Toibko
MIOCJIE ATOTO0 MapKep ' OCBOOOXKAACTCS U MEPEIASTCs AAJIBIIE 110 KOJbITY.
CraHmapToM OIpeeieHo TPY THIIA KaJIpOB, TO:

* KaJp JaHHBIX;

* KaJp Mapkepa;

* Kajp IpepbIBAHUA.

[To mpuHIMIy mocTpoeHus kaap maaHHbIx (puc. 19 ) crammapra IEEE 802.5
aHaJioruueH Kanpy naHHbix cranmapta |EEE 802.4.Pazmmume 3akmiouaercs B
OTCYTCTBUHM TIpeamMOyJibl W HaJW4YUU TIOJIeH. «yMpaBlIEHHE JOCTYIIOM K
nepenatoriei cpene» (V1) u «cocrosaue kaapa» (CK).

baiiTer | 1 1 1|2(6)[2(6) n 4 |1]1
HO YA YK AIT| AO | napnpie | KIIK |KO |CK
PPP TM RRR

Puc. 19CrpykTrypa xangpa crangapra |[EEE 802.5,
rae: HO - HayanbHbIl OrpaHUYUTEND;

Y1 - ynpaBieHue JOCTYIIOM;

P - 6ut npuoputeTa Kajapa,

T - Out mapkepa,

M - 6UT MOHUTODA;

R - Out pe3epBupoBaHUs MPUOPHUTETA;

VYK - ykazarens kazapa; All - agpec nonyyarens;

AO - aapec oTnipaBUTENS,

KIIK — KOHTpOJIbHAs MOCIEN0BATEIbHOCTD KAAPA,;

KO - koneunslit orpannuutens, CK - cocTosiHue Kaapa.
HavanpHbili oOrpaHwvuTeNph CHYXHUT JUIS yKa3aHWS Hadana Kaapa u
npenacTaBiseT coboii cnenyromyto komounamnuo 6ut JKOJKOOO,rae Ju K
— cumMBoJIbl "He pAaHHble". s mpeacTaBieHHsT NaHHBIX HUCHOJIb3yeTCH
MaHUYECTEpPCKOE KOJIMPOBAHUE, XapaKTEePHOH OCOOEHHOCTHIO KOTOPOTO
ABJSETCA TO, YTO B CEpPEIUMHE BPEMEHHOTO HHTEpBaia KaXKIOro paspsaa
OCYIIECTBJISIETCS M3MEHEHUE YPOBHS CHUTHajla Ha MPOTUBOIOJIOKHOE.
OTCcyTCTBHE 3TOTO U3MEHEHUSI TOBOPUT O TOM, UYTO CUMBOJI HE TPUHAIICKUT
MaHYECTEepCKOMY KOJAY M HE MOXET BCTPETUTbCSA HHU B Kakou
MOCJIeIOBATEIbHOCTH JIaHHBIX. B HayajdbHBIM M KOHEYHBIH OTPAHUUYUTEID
CIIEI[MAJIbHO BBOJSTCS CUMBOJIbI, HE COOTBETCTBYIOLIME MaHYECTEPCKOMY
KOJUPOBAHUIO, KOTOpbIE TMOATOMY U Has3bIBaloTcs '"He pganHbie”. Ilpu
nepenaue paspsaa J unu K monsipHOCTs curHama He MEHSIETCS B TEUEHHUE
BCcel ero anurtenbHocTH. [lonapHas nepenada curHanos J.u K ucnosb3yercs
JUTSl yCTpaHEeHUs! JJTUTEIbHOM Niepeiayl CUTHAJIOB OJJHOM MOJISIPHOCTH.



B certm wucnonp3yercs NPHOPUTETHBIM METON JOCTYMA, IJIsl OpraHU3aliu
KOTOpPOTO BBEJICHO IMoJie yrpasiieHus1 moctynoM (cMm. puc. 19). Tpu ourta (PPP)
3TOTO TIOJISl OMNPENEISIIOT TEeKYIIM MPUOPUTET Kaapa W MOTYT MPHHUMATH
3HaueHuss or 111 nmo 000, mpuuem 3HadeHwe 111 cOOTBETCTBYeT BBICIIEMY,
3HaueHue 000 —Hu3IIeMy IPUOPUTETY .

but T Ha3pIBaeTcss OMTOM MapKepa ¥ MO3BOJISIECT OTIUYUTH KaJp MapKepa oT Kajapa
NMaHHBIX. 3HadeHue Outa T, paBHOE HYINIO, YKa3bIBaeT Ha Kaap Mapkepa, a ero
eIMHUYHOE 3HAY€HNEe— Ha KaJIp JTaHHBIX.

butr M HaspiBaeTCsi OWTOM MOHHUTOpAa W CIYXXHUT IS TPEIOTBPAIICHUS
MOCTOSTHHOM IHMPKYJISIIMMA KaJpa JaHHBIX WM Mapkepa mo Koumbily. [lpm
dbopmupoBannu kaapa 6uty M npucBamBaercst 3Hauenue 0. Korma xaap npoxomut
gepe3 YIpaBisionyo (MOHHTOPHYIO) IOJCHCTEMY, HyJIeBOe 3HaueHWe Owra M
mensiercss Ha 1. TIpy MOBTOPHOM MPOXOXKACHWUM Kajapa WM KaJapa Mapkepa C
HYJICBBIM ITPHOPUTETOM Y€PE3 MOHUTOPHYIO MOJICUCTEMY, O YEM CBHUJIETEITLCTBYET
T=1,3T0T Kaap ynansercs U3 KoJbLa.

butbl  pesepBupoBanus npuoputera (RRR) wucnonesyrorcs ¢ menbio
NpEeABAPUTENBHOTO 3apoca CTaHIUEeH TpeOyeMOro MpHOpUTETA.

[Mone ykazarens kaapa onpenenseT T Kajpa JaHHbIX, & TAKXKe ero (pyHKITUH.
Cremyromue aBa TMOJSI MMEIOT OJMHAKOBYIO CTPYKTYPY M HCIIONB3YIOTCS IS
3a7laHus aJIPECOB TOJIydaTelsl M OTIPABUTENS, KOTOPhIE MOTYT COCTOSITh U3 JBYX
WM mectd OalT Kaxaplid. CraHmapToM TperycMOTpeHa HepapXudecKas
OpraHu3alus aapecos, GOpMAThl KOTOPHIX' IIPeACTaBIeHs! Ha puc. 20.

[Mepsorii paspsn (/') mepBoro ©OaiiTa angpeca COACPKUT TMPHU3HAK CIIOCO0a
anpecaruu: uHIUBUAYanbHbIH (U/IT = 0) wmm rpymmosoii (U/I" = 1). B nepBom
Cllydae aJpecyercs OJWH JIOTUYeCKUHA OOBEKT WM CTaHIUS, BO BTOPOM —
HECKOJILKO JIOTHYECKUX OOBEKTOB WM craHimii. CaM ke ajgpec COCTOUT U3
HOMEpA KOJIbLIA M aJpeca CTaHIMM BHYTPH €ro. B ciayyae MHOIOKOJBLIEBOU
TOIMOJIOTHM 3TO TO3BOJSIET CYIIECTBEHHO YIPOCTUTH MPOIECC aapecaiuu
00bekTOB Apyrux Koien. B 48 - paspsimubiii aapec (puic. 20) H0OMONHUTEIHHO
BBOIUTCs paspsa ykaszarens (Y/JI) cmocoba HasHavyeHust aapecos. 3HaueHue Y/JI
= 0 onpexaensieT yHHBEpCalbHBINA CHOCO0 HaszHaueHus aapecos. IIpu Y/JI = 1
Ha3HAUCHHE aJPECOB OCYIIECTBISETCS JIOKATBHBIM OOpa3oM B paMKaxX KaKIou
TIOZICETH.

W/T" | Homep kosblia | Azipec cTaHIUH
Yucrno 6ut 1 7 8

a) TBYXOaMTHBIN ajpec

W/T"| Y/JI | Homep Kosblia |  Azpec cTaHIUH
Yucmobur | 1 | 1 14 32

0) mrecTHOANTHBIN anpec

Puc. 20Crtpykrypa moss agpeca noaydaress

[lone maHHBIX MOXET HUMETh JIIOOYI0 MIMHY, KpaTHYI0 OalTy C yd4eToMm
OTpaHUYEHUS Ha BpeMs BpalleHus Mapkepa. Popmar mosst JaHHBIX 3aBUCUT OT




Tuna kagpa. /s xkagpoB ympaBieHHS JOTMYECKUM KaHAJIOM CTPYKTypa 3TOTO
noJs onpexaensiercs cranaaptom |[EEE 802.2.
[lone  KOHTPOJBHON  MOCHENOBATENLHOCTH  KaJpa COJEPKHUT  OCTaToK,
MOJIyYeHHBI B pe3yJbTaTe JIEeJIEHUs COJAEPKMMOro Kajpa Ha oOpasyrolui
MOJIMHOM.
KoneuHnblii orpannuutens umeet cienywoiryo crpykrypy: JK1IK1IE, rxe: |
— pa3psi NpU3HaKa MPOMEXYTOYHOTO Kaapa; E — pa3psia npusHaka ommOKu.
3Hauenue paspsaa |, paBHOe eAMHUIE, YKA3bIBAET, YTO KAJP SBISIETCS MEPBBIM
WIM TPOMEXKYTOUYHBIM B TIOCJEA0BATEILHOCTH KaapoB. HyneBoe 3HaueHue
paspsja YKa3blBaeT, YTO JAHHBIM KaJp E€IWHCTBEHHBIM WM MOCJICIHUNA B
MOCJIEI0OBATeILHOCTH KanpoB. Paspsa E wucnomp3yercs s wHAMKAIUU
OIITHOKH.
[Tone cocrosiaus kaapa (CK) umeer Bux ACIrACHT, rae A — OWT Ono3HaBaHUS
anpeca; C — wHAMKANWUS KOMHUPOBAHUS Kajzpa, I — pPE3epBHBIC pa3psbl.
3HaueHue paspsia A yCTaHABIMBAETCS B €JUHUILY CTaHIIMEH, OMO3HABIIECH B
KaJpe CBOM COOCTBEHHBIN ajpec.
OYHKIIMOHUPOBAHUE CETU 00ECIIEYMBAETCS C TOMOIIBIO YIPABJISIOMIUX KaJAPOB
U paccMaTpuBaeTCs KaK BBIMIOJHEHUE psAJa B3aUMOCBS3aHHBIX ITPOIIECCOB.
VYnpaneHnue paboToi CETH OCYIIECTBIAETCS LUEHTPAIM30BAHHBIM CIIOCOOOM C
MOMOIIIBIO TaK HA3bIBAEMOT'O AKMUBHO20 MOHUMOPA, SIBISIOUIETOCS TJIABHBIM
MEHEIKEpOM CBSA3U B KoJiblle. ClieyeT 3aMeTUTh, YTO aKTUBHBIM MOHUTOPOM
MOKET OBITh JT100ast, HO B KaXK/IbIii KOHKPETHBI MOMEHT TOJBKO OJ[HA CTAHIIHS.
AKTUBHBI MOHUTOpP OTBEUAeT 3a Mepeaady ympasistomeid wHhopMarun u
JTAHHBIX BCEMHU CTAHIMSAMH KOJIbIIa. B TOM umciie OH OTBEYaeT 3a MOMIEPKKY
[JIABHOTO TAaKTOBOTO TEHEPATOpa, OCYIIECTBISIET TPeOyeMyr 3alepiKKy
nepeaadn, CICIUT 3a MMOTEPSHHBIMU KajapaMu u MapkepoM. OTHAKO aKTUBHBIN
MOHUTODP He OepeT Ha ceOst aOCONOTHO BCe (DYHKIIMU YMPABICHUS KOJIBIIOM,
YaCTh WX BBIMOJTHSAETCA APYTMMH CTAHIHUSIMHU CETH, KOTOPHIE B 3TOM CIlIydae
HA3bIBAIOTCS NACCUBHBIMU MOHUMOPAMU.
Hapsny c¢ mpouieccom mepenayd JaHHBIX B CETH MPEAYCMOTPEH Psif
ynpapisitomux mponeccoB. C MOMOIIBIO 3THUX MPOIECCOB 00ECIeUnBaETCs
KOHTpOJIb U YIpaBiieHue (QyHKIHOHUpOBaHUEM ceTu. Ciojja OTHOCATCS TaKue
MPOLECCH, KAK OYUCTKA KOJIbLIA; OMPEACTICHINE COCEIHUX CTAHLIMMI; MOJIKIIIOUEHUE
HOBBIX CTaHIMI; COPEBHOBaHHE 3a TNPaBO ObITb AKTUBHBIM MOHHUTOPOM;
yIpaBiIeHUE KaJApaMy U MAPKEPOM; CUTHAITU3AITNS O HEMCTIPABHOCTSIX.
B  kadectBe  NMONOMHUTENBHBIX  ((aKyJIbTaTUBHBIX)  BO3MOXKHOCTEH
obecrieunBaeTCs MEXaHU3M MPUOPUTETHOTO JOCTyNa K Tepefaromeid cpee.
Omnpeneneno dyeThipe kiacca oOcimyxuBaHus ¢ Homepamu 6, 4, 2, Owu
MIPUOPUTETOM B TOPsIKE yOBIBaHUS HOMEpa Kiacca. Bo3MOXHOCTh mepenaun
KaJIPOB JIAHHBIX OTMPEEISETCS C TTOMOIIBIO CISTYIOIINX BETNYHH:

e THT — Bpems ynepxanus Mapkepa;

* TRTn —3aganHoe mis Kj1acca N BpeMs BpallleHus: MapKepa,

* TRT —peanbHOE BpeMsi BpallleHUs MapKepa.



[TonknrodyeHre CTaHUMU K MEPENAIOIIEN Cpele OCYIIECTBISETCS C MOMOILBIO
Kabesl CONpANCeHus co cpedoli U CNELMAIBbHOTO 0J10Ka NOOKMIOUeHUs K cpeoe.
Kabenp conpspkeHuss co cpenoll IpeiacTaBisseT coOOH JBE BHUTHIX IHaphbl
IPOBOJHUKOB, OJHA W3 KOTOPBIX CIYXMUT JUIsl Tepefadd, a BTopas — Ui
npueMa JaHHbIX. KaTeropus ucrnosnb3yeMoro kadenst MOXeT ObITh pa3InyHoOM,
4YTO B OCHOBHOM BiMSA€T Ha ero ajauHy. Co CTOpPOHBI 0J0Ka MOAKIIOUEHHUS
UCIOJIb3YEeTCSI HOPMalIbHO 3aMKHYTBIH pa3beM JaHHeIX [IBM. Ilpu
pPacCOelMHEHUH 3TOr0 pa3beMa KOHTAKThl €r0 OTBETHOW YacTH 3aMbIKAIOT
COOTBETCTBYIOIIIME JMHUM MaructpaibHoro kanama (puc. 2la), a B cimyuae
NOAKJIIOUEHHSI KaOelIsl CONPSKEHHSI MarucTpajibHbIi KaHAI KOMMYTUPYETCS Ha
NPUHAMAIOIIYI0 U MIEPeNalolyro mapsl mpoBoaHUKoB (puc 216). Co cTopoHbI
CETEeBOro ajamnTepa MOXKET HCIOJb30BaThCs IITEKEepHBIH pazbeM Tuma DB9
win TenedoHHbI pazbem RJI45.

CraHius
[Tapa I ITapa
HpIEeMa P> nepemadu
N LA,
:| 4‘
N/ Y
MarucTpanbHebIii MaructpansHblit
Kkaberm, i
a) peXKHMM PETPAHCIISIIAN
Cranmus
[Tapa 1 ITapa
npplieMa > nepenauu
NS L E AN
V| _|
L .
N -1\
MarucTpaibHbId MarucTpaibHbIi
kabern afermm

0) peXHUM CBSI3U CO CTaHIIUEH

Puc. 21.Pexumbl paboThI 010Ka TTOIKITFOUEHUS

Kak mnpaBuno, akTHBHbIE W TACCHUBHBIE MHOTOCTAHIIMOHHBIE YCTPOMCTBA
pa3MeIIalTcs B OJHON WM HECKOJIBKHX CTOMKAaX KaOeJNbHBIX COCAUMHEHUM, K



KOTOPBIM U MOJAKJIIOYAIOTCS CETeBbIE CTAHIIMU. B 3TOM cilydae TOmoyiorus cetu
npuoOpeTaeT IBHO BRIPAXKEHHBIN 3BE37000pa3HbIN XapakTep.

2.6.2 CeTn ¢ meToaOM TaKTupyemoro pgoctyna (ctaHpapT
ISO/DIS 8802/7)

B ocHOBY cTrangapTa Ha CETH C METOAOM TAKTHUPYEMOTO AOCTyNa K KOJbILY
IOJIOKEHBI  MPOTOKOJIBI  JocTyma JokaidbHoW cerm Cambridge Ring.
dusnyeckas cpeaa JaHHOW CETH MPECTaBIsIeT cCOO0M KOaKCHAIbHBIN KaOeb
¢ Ha0OpOM aKTUBHBIX MOBTOpPUTENEH, 00eCIIeUnBaIOIINX CKOPOCTh Mepenadn
no 10 Mowut/c. AGoHEeHTCKHEe cucTeMbl (KOMIBIOTEPHI) K TIEpPEIaroIIei cpeie
IOJIKJTFOYAFOTCS C TIOMOIIBI0 0JI0Ka TOJIKIIIOUeHUS (BHJIKM CBSI3HOCTH), KaOes-
CONPSKEHUS, IOBTOPUTEIISI U CTAHITHH.
Bunka cBsS3HOCTH TIpencTaBisieT COOOM yCTPOWCTBO, 3aMBIKAIOIIEE KOJBIO
Py MEXaHWYECKOM OTKJIIOYCHUH CTaHnuu. [loBTopUTeNns — YCTpPOMCTBO,
OCYILIECTBIISIONIEE KOAUPOBAHUE, IEKOJAMPOBAHUE, PETCHEpAIUI0, MPUEM U
nepeaady CUrHajIOB U3 KOJIblia Win cTaniuu. Ciaeayer 3aMeTUTh, YTO B paMKax
craggapra |ISO/DIS 8802/7 nmonx craHuueld MMOHHMAETCA YCTPOMCTBO,
peanusyroniee (pyHKIMU TOAYPOBHS ympaBiieHHs nocTynoMm k cpene. Croaa
OTHOCATCS (YHKIIMU YINpaBJICHUS TNepeAadyeil Mo KoJiblly, OOHapyXeHue
omMOOK U uH(MOpMaLMs 0 HUX, NAapalIeNIbHO-TIOCIEA0BATEIbHbIE U 0OpaTHbBIE
npeoOpaszoBanus. [lo cyTH, craHuus npeacraBisieT coOON CeTeBOM ajanTtep.
CraHIus B COBOKYITHOCTH C TIOBTOPUTENIEM 00pa3yeT y3ei.
Jlnst obGecriedeHrss HOPMaIBHOM Pa0OTHl CETH B €€ COCTaB JIOJDKHBI BXOJIHTH.
MOHUTOp, PETUCTPUPYIOIIAs CTaHIUS, PETPAHCIATOPHI W  BTOPUYHBIC
VUCTOYHUKHU MMUTAHUS.
Monumop  mpencrtaBisieT  co0OM  CHEUMATU3UPOBAHHYIO  CTaHILUIO,
BBITIOJTHSIONYIO (PYHKITUW WHUITMATU3AIUN U YIIPABICHUS KOJIBIIOM.
Pezucmpupyiowa CMaHyus IIPENCTABIISAET coboi YCTPOMCTBO,
OCYIIECTBIISIIOIIEE YYET COCTOSIHUSI CETH, B TOM YHUCJE PETUCTPUPYIOIEe
OIIMOKU U UHGOPMHUPYIOIIEE O HUX.
ABTOHOMHBIM MOBTOPUTENb, BBIMOJHAIONIUN TOJBKO (DYHKIMU pEreHeparuu
CUTHAJIOB,  Ha3bIBaeTcsi  pempancisimopom.  OCHOBHOE  Ha3HAY€HHUE
peTpaHciIsITOpa — yBEIUYEHUE MPOTSHKEHHOCTH CETH.
[luTaHue MOBTOpPUTEIEH OCYIIECTBIAECTCS C TMOMOIIBIO  CHEHHAIBHOIO
BTOPUYHOTO WMCTOYHHMKA THUTaHUA ¢ HampsbkeHuem 28B. Jlma sToit menu
BBOJIUTCS JIOTIOJTHUTEIbHAS MTapa MPOBOAHUKOB. C 1ENbI0 CHIKEHUS BIUSHUS
pa3IMYHBIX TTOMEX Ha Tepefady mHopManuu MPOBOAHUKHA PACIIPEACISIIOTCS
ciaeayrmuM o0Opa3oM: MepBas Tapa COIEPKHUT TPOBOJ TOJOKUTEIHHOTO
MOCTOSTHHOTO THUTAaHWUS W OAWH WH(POPMAITMOHHBIM TpoBoaA. Bropas mapa
IIPOBOJIOB COCTOWT W3 MPOBOJAA OTPHUIATEIHHOTO YPOBHSI MUTAHUS U BTOPOTO
UH(OPMALIMOHHOTO MPOBOJIA.
JInss  OAHOBPEMEHHOTO  TOJAKJIIOYEHHUS  HECKOJbKUX  KOMIIBIOTEPOB
UCIIONB3YIOTCS Pa3IUYHbIC Y3JIbl — MYJIbTHUILIEKCOPHI.



C y4YeroM CKa3aHHOTO BHIIIE MOXET OBITh TPEACTABICHA CIIEAYIONIAs
KoH(purypamus cetu (puc. 22).

[Ipyu paccMOTpeHWH OCHOBHBIX BPEMEHHBIX COOTHOIICHUW CJEayeT
YUUTHIBaTh, 4TO Kakbie 100 MeTpoB kabemnst BHOCAT 3aJACPKKY JITUTEIHHOCTHIO
450 uc. Ilpu ckopoctu nepemaun 10 MOut/c MOXKHO MPEACTaABUTH CETMEHT
amuHo 100 meTtpoB B BuIe mnaMsiTH eMmKocThio 4,5 Outa. B kaxmom
KOHKpDETHOM  cllydyae JJudHa  Kabemss W,  CIeJOoBaTelbHO,  BpeMs
UPKYJIUPOBAHUS JAaHHBIX IO KOJbIY Oyaer pazmuuyHo. s oOecnedeHwms
IIEJIOTO YUCiIa OUT B KOJIbIle HOMUHAIBbHAA yacToTa 10 M1 MOXET HEeCKOJIbKO
U3MEHATHCS. J{7is1 obecneueHust 1esoro 4ucia TakToB PUKCUPOBAHHOM JJTHHBI
U MUHUMAJIBHOTO 4YHCJIAa (IBYX) MEKKAJIPOBBIX IPOOCIIOB HCIOJIB3YIOTCS
JOTIOJTHATENbHBIE  OWTHI-3amoNHUTENW. JlMHA CcerMeHTa BBIOMpAeTCs W3
spauennii 40, 56, 72umm 88 OnToBBIX no3unuii. KoimyecTtBo OUT-3aII0IHUTEIEH
JOJDKHO BBIOMpaThcs B mpeaenax oT 2 g0 255, Oonbliiee 4UCIO MPOOETOB
paccMaTpUBaeTCsl KaK pa3phiB JIOTHYECKOTO KOJIbIA. B 3aBUCHMOCTH OT BpeMeHHU
BpAIIICHHUs JAHHBIX IO KOJBIYy W BBIOPAHHOW UIMHBI CETMEHTA B CETH MOXKET
HUPKYJIUPOBaTh OT 1 10 255kanpoB PUKCUPOBAHHOMN CTPYKTYPHI.

MonwuTop AOGOHEHTCKHUE
Perucrpupyromas

CTaHII A

) R
s BHAKA CBRIHOCTH

/ MyssTHRACKCOp

Bropuunoe
IIATaHHE

Pucynok 22 Cets ¢ TaKTI/IpyeIMbIM JOCTYIIOM

Ha puc. 23 npencrasiena cTpykTypa Kajpa ¢ BXOASAIINM B €r0 COCTaB MaKETOM.
[lepBeIii OUT KaXKAOTO Kajpa BCET/Ia pPaBEH €IMHUIIEC U OMpeeNsieT Hayaao Kaapa.
Crnenyromuii pa3psii onpeAensieT, 3aHsIT WK CBOOOAEH TEKyIIUid cerMeHT. but
MOHHUTOPA, KaK U B JPYIHX KOJIBLEBBIX CETAX, UCMOJB3YETCS ISl UCKIIOUYCHHUS
3alMKJIMBaHusl KaipoB. OJHAKO B OTJIMYME OT JAPYIMX CETe eIMHUIlA B 3TOM
paspsiie yCTaHaBIMBAECTCA NepeAarolleid CTaHlMEeH, a MOHUTOP YCTaHaBJIUBAET
HYJIEBO€ 3HAYEHHWE JAaHHOTO pas3psja. Eciu MOHUTOp OOHAapy>KMBaeT 3HAYCHHUE
OWTa MOHHTOpaA PaBHOE HYNO, a OUT "3aHAT/ MycTOH" B 3TOT MOMEHT paBeH
enuHAIle (CErMEHT 3aHAT), TO OH NPEIIoNaraeT 3alMKIMBaHHE Kajapa. B stom
Cllyyae MOHUTOp OOHYJIAET KaJp JAaHHBIX, YCTAHABIUBAs HYJEBOE 3HaUeHHE OuTa
"3ansT/mycroit”.

[Taker BKJIIOYAET ajpeca MmoJiydaresst U oTipaBuTessi cooduieHus. [Tone naHHbIx
MaKeTa COJAEPXKUT JaHHBbIE MOIYPOBHS YIPABIECHUS JIOTUYECKUM 3BEHOM HIIU
CykeOHyr0 MH()OPMAIMIO TTOMXYPOBHS YIIPABJICHUS JOCTYIIOM K TEpeIaroIiei
cpeae. Tun naHHbIX ompexaensieTcs AByMs OuTamu "Tuma okrera”’. Pazmep moms



JTAHHBIX 3aBUCUT OT BEJIMYMHBI BHIOPAHHOTO KaJpa U MOXKET COCTaBIATh 2, 4, 6
wm 8 Oait. butbkl oTBeta wucHoNB3yOTCA AT WHGOPMAIUM  CTAHIUH-
OTIIPaBUTENII O pe3yJbTaTe IpUeMa IIOCIAaHHOTO WM Kajpa JIaHHBIX.
[lepBoHauanbHO 3HAYCHHWE STHX Pa3psJIOB PaBHO eAWHUIAM. Eciam momydarenb
OTCYTCTBYET, TO KaJIp BO3BpAIIIaeTCs OTIPABUTEITIO C CIMHUIIAMH B 3TUX pa3psiaax.

Cermenr (kap) Paznenurens
|

bursr| 1 1 1 1 1 1

1 | 3amsar/ | bur monutopa | [IAKET | bur 0 0
ITyCTOU YETHOCTH

/HAKET \

Anpec AIpeC | AHHBIE | ™ | Orper

TMOJIYy4aTeiid | OTIIPABUTCIIA OKTECTa

8 8 2 2

buter

Puc.23 Ctpykrypa kanpa cranmapra |[EEE 802.7

B cBoro ouepenr momydaTenb MOXKET YCTAHOBHUTH CIEAYIONINME 3HAYEHUS ITHUX
pas3psIoB:

00 nonyuamens 3auam unu 8pemMeHHO He 20MO8 K NOTYYEHUI0 naKema,

01 nonyuamens npunsn nakem OaHHbIX;

10 nonyuamenv noomeepoun nocmynieHue Kaopa OAHHBIX, HO HE MOJNCEm
NPUHAMb NAKem, NOCKOIILKY He MOJCem UOeHMUDUYUpo8ams Omnpasumens, Ui
o "3amackuposan " om oanHoeo nakema.

but yetHOCTH UCTONB3yeTCS sl OOHAPYKEHUS OIIKUOOK MpHU nepeaade Kaapa
nanHbix. HeOonbmioit pasmep Kajapa AaHHBIX B COYETAHUM C JIOCTaTOYHO
BBICOKOM  HAJEXKHOCTHIO TEpeJarolleil cpeipl MO3BOJSET  3aMEHUTH
KOHTPOJILHYIO TTOCJIEI0BATEIIBHOCTD.

[lepenaya maHHBIX Kajapa ¢ OJHUM OMTOM YETHOCTH MPOUCXOIUT CIETYIOITUM
obpazom. CraHnusi, TOTOBas TepeAaBaTh IaHHBIE, CICIUT 3a TOSBICHUEM
Hayajga ouepeaHoro cermeHTta. [Ipm oOHapy»XeHHM TyCTOTO CETMEHTa
CTaHIIUS OTMEUAET €r0 KaK 3aHATHIA. B KOHIIE mepenaBaeMoro makera B moJie
"oTBeT" ycTaHaBiaMBarlOTCA ABe eauHuubl. llocme nepemaum  makera
3aIlyCKAeTCsl CYETYMK TakToB. [laker Bo3BpamiaeTcs TpPU COBHAJCHUU
3HAYEHUsl CYETYMKA TAKTOB C YHKCIOM CErMEHTOB Kojbla. [Ipu mosiBneHuun
"cBoero" Kajapa CTaHIIMS yCTaHABIMBACT OUT "3aHAT/IyCTOM" B HOJIb, OTMEYas
ero Kak cBOOOJHBIA. BUThl OTBeTa KOMUPYIOTCS CTaHUMEW ISl aHaiu3a
pe3yibTata nepedayd naketa. Eciau makeT 1o KaKMM-TO TNpUYMHAM HE
INPUHSAT, TO M0 UCTEYEHUH OJIHOTO KPYTrOBOIO IIMKJIA MPOU3BOJAUTCS MTOBTOPHAs
noneiTka ero mnepenayd. C 1elbl0 TPEAOTBPAIICHUS UPKYIUPOBAHUS
Oecmone3Hon uH(popMauu MOCIIETYIOIIHE MOTBITKA nepeaadu
3aJIEp>)KUBAIOTCS HA 00Jiee UINTEIbHBIC NHTEPBAIBI BPEMEHH.



OuepenHoil Kaap JaHHBIX CTAHIMS MOXET IMepelaBaThb TOJBKO TOCIe
BO3BpAIICHUS NPEABIIYIIEro Kaapa. ITO ycaoBre 00ecneunBaeT paBHbIE MpaBa
J0cTyna AJis BceX CTaHuui cetd. OueBUIHO, YTO IS ONTUMAIbHON 3arpy3Ku
CeTH HEO0O0XO0JMMO, YTOOBI YUCJIO CTAHIIMUA OBLIO PaBHO WJIM OOJIbIIE YHCIIA
CEerMEHTOB KOJIbLIa. B NPOTHBHOM cCily4ae KOJMYECTBO CEIMEHTOB, PaBHOE
pasHuIle MEXAYy OOIIMM YHCIOM CEerMEHTOB U CTaHUUH, He Oyzaer
UCTIOJIb30BAThCS.

OCHOBHBIM MPEUMYIIECTBOM CETH SBJISETCS Majoe BpeMs OTBETa, KOTOpOe
JOCTUTAETCs, OJJHAKO, 32 CUET OYEHb HU3KOU 3((HEKTUBHOCTH HCIOJIb30BAHUS
KaHalla Tepefaud JaHHBIX. B OonbmumHcTBe ciydaeB a0 60% o6mieit
IPOITYCKHOM CIIOCOOHOCTH KaHaja 3aTpauyuBacTCs Ha Mepefady CIyKEOHBIX U
ynpasisiomux out. [loatomy Hanbonee xapakTepHONW 00JACThIO MPUMEHEHUS
NoJOOHBIX CeTel CHeAyeT CYUTaTh CHCTEMBbl ONEPATUBHOTO KOHTPOJIS U
yIPaBIEHUS TEXHOJOTUYECKUMHU MPOIIECCaMHU.

2.7 BbICOKOCKOPOCTHbIE NTOKalibHble CeTH

2.7.1 Fast Ethernet
CeromHss BCce 4Ualle W 4Yalle BO3HUKAIOT TOBBIIIICHHBIE TPEOOBaHUSI K
MPOITYCKHON CIIOCOOHOCTH KaHAJIOB MEXKIy KIMEHTAMU CETH U CepBepaMu. ITO
MIPOUCXOJIUT TI0 PA3HBIM MPUIHUHAM:
* TOBBIIICHUE MPOU3BOIUTEITLHOCTH KIUEHTCKAX KOMITBIOTEPOB,;
* YBEJIMYCHHE YKCIIa MOJIb30BaTeNel B CETH,
* TMOSIBJICHUE MPUITIOKEHUH, pabOTAONUX C MYJIbTUMEIUHHON UH(pOpMAIEeH,
KOTOpasi XpaHUTcs B (paiiyiax 04eHb OOJBIINX Pa3MEPOB,;
* VYBEIMYCHHE YHCJIA CEPBUCOB, pabOTAIOMUX B pEATbHOM MacmTade
BPEMECHH.
CnenmoBarenbHO, HMEETCS  IMOTPEOHOCTh B SKOHOMHUYHOM  pEIICHUH,
MPEAOCTABIISAIONIEM  HY)XHYIO  TMPONYCKHYK  CIIOCOOHOCTH  BO  BCeX
MepeyncaeHHbIX ciydasx. CHUTyalusi yCJIOXKHSETCS elle W TeM, YTO HY>KHBI
pa3IMYHbIC TEXHOJIOTUYECKUE PEIICHUs - JUIsl OpraHu3allid MarucTpalie ceTH
Y TIOJIKJTIOUEHUS] CEPBEPOB OJIHU, a JJIA MOJIKIIOUYEHUS HACTOIBHBIX KIMEHTOB -
TpyTHE.
B mae 1995 roma komurer |EEE mpunsn cnenumdukamuio Fast Ethernet
kauectBe craHmapta 802.3U, KOTOphI HE SBISETCS CaMOCTOSTEIHHBIM
CTAaHAAPTOM, a TPEACTABISIET CO0OM JIOMOJHEHHE K CYIIECTBYIOIIEMY
cragmapty 802.3B Buue miaB ¢ 21 mo 30. Ornmmumst Fast Ethernedr Ethernet
COCPEIOTOUYEHBI Ha (PHU3NYECKOM yPOBHE.
Bonee cnoxHas cTpykTypa Qusmdeckoro ypoBHs TexHosiormm Fast Ethernet
BbI3BaHA TEM, YTO B HEH MCIOJIb3YeTCS TPU BapuaHTa KaOEIbHBIX CHCTEM -
ONTOBOJIOKHO, 2-X MapHas BUTas Mapa KaTeropuu S U 4-X mapHas BUTas Iapa
KaTeropuu 3, MpuyeM IO CPaBHEHHUIO C BapuaHTaMu (U3UYECKON pean3aliiu
Ethernet § ux HacuuThIBaeTCA MIECTH), 37CCh OTIMYMS KaKIOrO0 BapHaHTa OT



IPYTUX TIyOXXe - MEHSIOTCS Y KOJMYECTBO MPOBOJHUKOB, W METOJIBI
KOJUPOBAHMUS.

Jns Texnonoruu Fast Etherngtaspaboranbl pa3uyHbIe BAPHAHTHI PeaTH3aliH
bu3nYecKkoro ypoBHS, OTJIMYAIOLIMECSs HE TOJIBKO THUIIOM Kabens u
SJIEKTPUYECKUMH TMapaMeTpaMyd UMIyJabcoB, kak B 10 Mo/c Ethernet,no u
Croco0OM KOJIMPOBAHUSI CUTHAJIOB M KOJUYECTBOM HCIOJIB3YEMBIX B KaOeie
npoBoaHKHKOB. Iloatomy ¢u3uueckuii yposenb Fast Ethernetimeer Goiee
CIIOKHYIO CTPYKTYpy, 4eMm kiaccuueckuid Ethernet, u cocroutr u3 tpex
MOJTYPOBHEM:

» Yposens cornacoBanus (reconciliation sublayer);

» He3zasucumslii ot cpenbl uaTepdeiic (Media Independent Interface, Mll);

» YcrpotictBo pusndeckoro yposHs (Physical layer device, PHY).
YcrpoiicTBo pusuueckoro yposHs (PHY) oGecnieunBaeT kogupoBaHUE TaHHBIX,
nocrynatommx oT MAC-mogypoBHsS ans  meperayd  MX 1O KaOelnro
OTIPENIETICHHOTO THITA, CHHXPOHU3AIUIO MEepeIaBacMbIX 10 KaOenro JaHHBIX, a
TaK)Ke MPUEM U JIEKOJUPOBaHUE JTaHHBIX B y3JIe-TIPUEMHHKE.

Nutepdeiic MIl momnepkuBaeT HE3aBUCUMBIN OT HCIOIB3yeMOW (hHU3UYECKON
cpeanl crnoco6 obmena gaHHbiIMH Mexay MAC-moaypoBHEM M MOJIYypPOBHEM
PHY. Dtor wunrtepdeiic anamornueH mno HazHaueHuto wuHTepdeiicy AUI
kinaccudeckoro Ethernet.

[logypoBeHb coriacoBaHHMs HYXEH Uil TOTO, YTOOBI COTJIacoBaTh paboTy
noxypoBHsi MAC c untepgeticom MII.

CymecTByer naBa BapuaHta peanuzauuu uHtepdeca MIl: BHyTpeHHMI H
BHEUIHUM.

VY rtexnomornn Fast Ethernetcrtr HeckonbKO KITIOYEBBIX CBOWCTB, KOTOPHIS
OTpEACNAIOT 00JacCTH U cuTyauuu ee 3¢p¢deKTuBHOro npumenenus. K stum
CBOMCTBAM OTHOCATCS:
* bomnbimas creneHs NMPeeMCTBEHHOCTH TIO0 OTHOIIECHUIO K KIACCUYECKOMY
10-Merabutnomy Ethernet;
» Bricokas ckopocTh nepenaun nanusix - 100 Mo/c;
 Bo3MoxHOCTh paboTaTh Ha BCEX OCHOBHBIX THUIAX COBPEMEHHOMN
kabenpHOM mpoBoaku - UTP Category 5, UTP Category 3, STP Type 1,
MHOTOMOJIOBOM OTITOBOJIOKHE.
Hamnumne muormx obmmx wepT y texHonormii Fast Ethernetr Ethernetmaer
npocTyro o0myo pekomenaanuio - Fast Ethernetaenyer nmpumensats B Tex
OpraHu3alMsIX U B TE€X YaCTAX CeTel, rIe M0 3TOro mupoko npumensics 10-
MerabuthHeiii  Ethernet, Ho ceropmsiHue YCIOBHS WM JKe OJMKaHMIINe
NEPCHEKTUBbl TPEOYIOT B ATUX 4YaCTAX ceTed Oosiee BBICOKOW MPOIYCKHOU
cnocoOHocTH. Ilpm 3TOM coxpaHsieTcs BeChb ONBIT O0CITYKHBAIOLIETO
NEePCOHANA, TMPHUBBIKIIETO K OCOOEHHOCTSIM M TUIMYHBIM HEUCIPABHOCTSIM
cereit Ethernet.



Fast Ethernetkpome moJIOXKHUTEIBHBIX CBOWCTB, YHACJICIOBAT M HEJOCTATKU
texnonmorun Ethernet - Gompmme 3amepkkum JocTyma K o cpene  mpH
kodpdunmente wucnonb3oBaHuss cpenasl  Beime  30-40%, sBnsoniuecs
CleaCcTBUEM TnpuMeHeHus anroputMma jgoctryna CSMA/CD, neOoubine
pacCTOSHUSL MEXAYy y3JaMU JaXe NPH MCIOJb30BAaHUM OITOBOJIOKHA -
CIEACTBUE MeETOJa OOHApPYKEHUS KOJUIU3UH, OTCYTCTBHE OIpeecHUs
PE3EpBHBIX CBS3€M B CTaHAApPTe U OTCYTCTBHE IOJICPKKH MPUOPUTETHOTO
TpaduKa NPUI0KEHUN peaTbHOTO BpEMEHH.
OcHOBHBIMHM JBYMsI (pakTOopaMu, CACPKHUBAIOIIMMHU MPUMEHEHHE TEXHOJOTHUU
Fast Etherneta marucrpaisx, sBISIOTCS:
* IUPOKOE WCIOJIH30BAHWE B HACTOAINIEE BpeMs Il JTOW eI
texHoaoruu FDDI,
e orcyrcTBUe y TexHonormu Fast Ethernetpeacts momnepxku Tpaduka
pealbHOTO BPEMEHH.
[TosTOoMy, eciau 3TU (paKTOpbl HE OTHOCSITCS K Ballledl CeTH, TO €€ MarucTpalib
MOJKHO YCIIEIIHO CTPOMTHh M Ha KOMMYyTHpyeMoil Texnosormu Fast Ethernet,
0COOCHHO Ha €€ TMOJIHOIYIUIEKCHOW Bepcuu. IlpaBnma, B mociegHeM ciyyae
HACTOSITEIPHO PEKOMEHAYETCS MCIIOJIh30BAaTh KOMMYTATOPhI OJHOTO U TOTO K€
MIPOU3BOAUTEIIS.

2.7.2 Cetb FDDI

Csoe nazBanue cetu FDDI monyuwnu ot 3arnaBHbix OykB Fiber distributed
data interface. On Obur paspaboran B 1985 r. xommrerom X3T9.5
AMEpHKaHCKOTO MHCTUTYTa HAMOHATBHBIX cTanaaptoB (ANSI) kak cranmapT Ha
OITOBOJIOKOHHBIA HMHTEp(EC paclpeneieHHbIX AaHHBIX. XOTS 3TOT CTaHIApPT
opurmmanpHo HazpiBaeTcs cranmaprom ANSI X3T9.5, 3a HuM 3akpenmioch
Ha3Banue FDDI. C uenpto moBbieHus: 3QPEeKTUBHOCTU Tepeaayn HU(pPOBBIX,
3BYKOBBIX UM BHJICO-TIOTOKOB JaHHBIX peasbHOro BpemMeHun B 198G. Obin
paspaboran crangapt FDDI-Il. B nmocneactBum cranmapr FDDI 6b11 ipuHAT B
KauecTBe MeKayHapoaHoro ctangapta 1ISO 9314.
Texnosnorus FDDI Bo mHOrom ocHoBbIiBaeTcss Ha TexHosioruu Token Ring,
pa3BUBas U COBEPILIEHCTBYS €€ OCHOBHbIE HjeH. Pa3paOoTUMKK TEXHOJIOTUU
FDDI craBunu niepen coOoi B KauecTBe HanboJIee MPUOPUTETHBIX CIEAYIOIINE
(128

[ToBBICHTH OMTOBYIO CKOPOCTH Mepeaaun aanubix 10 100M6/c;

[ToBBICUTH OTKa30yCTOMYMBOCTh CETH 3a CYET CTAHIAPTHBIX MPOLEIYp
BOCCTAHOBJICHHS €€ MOCJe OTKA30B Pa3JIMYHOrO pojia - TMOBPEKICHUs Kabes,
HEKOPPEKTHOM paboThl y37a, KOHIIEHTPATOpa, BO3HUKHOBEHHUS BBICOKOTO
YpPOBHS IOMEX Ha JTUHUH U T.II.,

MakcumanbHO 3 deKTUBHO UCIIO0JIb30BATh MOTEHIUAIBHYIO
NPOMYCKHYIO CHOCOOHOCTh CETH KakK JJisi AaCHHXPOHHOTO, TakK M IS
CUHXPOHHOTO Tpa(UKOB.

Cerp FDDI crpoutcss Ha OCHOBE ABYX ONTOBOJIOKOHHBIX KOJ€L], KOTOPbIE
00pa3yloT OCHOBHOM M PpE3EpBHBIM MMyTH MEpeAaud JAaHHBIX MEXIY Y3JaMu



cet. Hcmonb3oBaHue ABYX KOJIELl - 3TO OCHOBHOM CHOCOO MOBBILICHUS
oTkazoycrounBocty B cetu FDDI, wu y31mbl, KOTOpblE XOTAT UM
BOCIIOJI30BAThCSA, JOJDKHBI OBITH TOJKIIOUYEHBI K 000uMM Kousbllam. B
HOPMAJIbHOM peXruMe paboThl CETH JaHHBIE MPOXOIAT Yepe3 BCE Y3Jbl U BCE
y4acTKu Kabeins mepBuyHoro (Primary)kosbiia, HO3TOMY 3TOT PEXHM Ha3BaH
pexxkumMoM Thru - "CkBO3HBIM" WM "TpaH3uTHBIM'. BTOpHYHOE KOJIBIIO
(Secondaryp 3Tom pexxume He UCIOJIb3YETCS.
B cnywae kakoro-nubo Buaa OTKasza, KOrJa 4YacTh NEPBUYHOTO KOJbIA HE
MOJXET TepenaBarh JaHHbIe (Hampumep, OOpbIB Kabens WM OTKa3 y3ja),
NEPBUYHOE KOJBIIO0 O0BEIUHIETCS CO BTOPUYHBIM (pHCYHOK 24), 00pa3ysi BHOBb
€IUHOE KOJbLO. OJTOT pexkuM paldoThl ceTu HaszpiBaeTcs Wrap, To ecThb
"cBepTbiBaHHE' WM cBOpauuMBaHue" kosien. Omnepaunus  CBEpPThIBAHUSA
IPOM3BOJIUTCS CHJIAMHU KOHIICHTPATOpOB n/mim cereBbix amantepoB FDDI. s
YIOPOIIEHUS 3TOW MpOIeaAypbl HaHHbIE MO TEPBUYHOMY KOJbI[y Bcerja
MEPEIAOTCS MPOTUB YaCOBOM CTPEJIKHA, 4 IO BTOPUYHOMY - IO YacCOBOM.
[ToaToMy mpu o00pazoBaHHM OOIIETr0 KOJbLIa W3 JBYX KOJEI[ MNepelaTyuKu
CTaHIMU MO-TIPEKHEMY OCTAIOTCS MOAKIIOYEHHBIMU K MPUEMHUKAM COCEIHHMX
CTaHIMH, YTO MO3BOJIAECT MPaBUJIBLHO IEpeaaBaTh U MPUHUMATH WH(OOPMAIUIO
COCETHUMH CTAHIIMSIMHU.
Cetrp FDDI MoeT MOJHOCTBIO BOCCTaHABIMBATh CBOI pabOTOCIIOCOOHOCTH B
Clly4yae €JMHUYHBIX OTKA30B €€ AIeMEHTOB. [Ipy MHOKECTBEHHBIX OTKAa3aX CEThb
pacmajiaeTcsi Ha HeCKOJIbKO HECBSI3aHHBIX CETEH.
Kombua B cersix FDDI paccmaTtpuBarotcst kak oOmiasi pasnensiemas cpeia
nepesavyy TaHHBIX, TO3TOMY JUIsl Hee OIpeieieH CIelUalbHbId METO TOCTYIA.
DTOT MeToI OYeHb ONM30K K METOMy JocTyma cereir Token Ringu taxke
Ha3bIBACTCSl METOJOM MapKepHOTO KoJblla - token ring dyimHa kaapa npu ToM
HaMHOTO Oosbiie u coctaBisaeT 447006ailr.
®uznueckuil ypoeHb FDDI pa3ngenen Ha aBa mogypoBHS: HE3aBHUCHUMBIA OT
cpeasl noaypoBens PHY (Physical) u 3aBucsimuii ot cpeast noayposeas PMD
(Physical Media Dependent). Paboty Bcex ypoBHEH KOHTPOJUPYET MPOTOKOII
ynpasieHus crannuein SMT (Station Management).

C¥pris Koavya
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Yposeno PMD oGecneunBaer HEOOXOAMMBIE CPEICTBA AJS MEPEAavu JaHHBIX
OT OJHOW CTaHIMM K JPYrol IO ONTOBOJOKHY. B ero cnenudukanun
OTIPENIETISIOTCS

« TpebGoBaHMS K MOUIHOCTH ONTHUYECKUX CUTHAJIOB U K MHOTOMOJOBOMY
ONTOBOJIOKOHHOMY Ka0Oeito 62.5/125vkwm;

- TpeboBanus k ontuyeckuM 00XOAHBIM mepekirodarensim (optical bypass
switchesy onTudeckum npuemornepeaaTynKam;

. ITapamerpsl ontuyeckux pazbemoB MIC (Media Interface Connector);

« JHmuua Bomuel B 1300 HaHOMETpOB, Ha KOTOpOoW paboTarT
IpUEMOTIePEIaTINKY,

- IlpencraBneHre CUTHAJIOB B ONTHYECKUX BOJIOKHAX B COOTBETCTBUU C
metonom NRZI.

Crnenudukauus TP-PMD onpenensier BO3MOXHOCTh MepeAaun TaHHBIX MEXITY
CTaHIMSIMH 10 BUTOM Mmape B COOTBETCTBUU ¢ MeTomoM MLT-3.

Yposeno PHY BpmonHser komupoBaHWE W JIEKOJUPOBAHWE JIAHHBIX,
nupkyaupyronmx  mMexay MAC-ypouem u  ypoBHem PMD, a Ttakke
o0OecrieuynBaeT  TaKTHpOBaHWE HWH(DOpPMAIMOHHBIX  CUTHAIOB. B ero
crienu@UKauu onpeaestoTCs:

.« KOAHMpOBaHME MH(OPMALIMK B COOTBETCTBUU cO cxemoi 4B/5B;

« TpaBuJia TAKTUPOBAHUS CUTHAJIOB;

« TpeOoBaHMs K CTAOUIILHOCTU TaKTOBOM YacToThl 125MI 11;

+ mpaBuiia mpeoOpazoBaHus HMHGOPMALMK W3 MapauiedbHOH (opMmbl B
MOCIIEI0BATEIbHYIO.

Vposeno MAC OTBETCTBEHEH 3a yMNpaBleHHE IOCTYIIOM K CETH, a TakXke 3a
npueM u 00paboOTKy KaapoB MJaHHbIX. B HeM ompeneneHsl Cleayromue
napameTphl:

- IIporokon nepenaun TOKEHa,;

- IlpaBuna 3axBaTa U peTpaHCIALNUN TOKEHA;

- @®opMupOBaHUE KaJIpa,

. IlpaBuna renepanuu u pacrno3HaBaHUs aJPECOB;

« IlpaBuna BeruMCIEHUS U TPOBEPKHU 32pa3psiIHON KOHTPOJIBbHON CYMMBI.
Yposenv SMT BbinonHsAET Bce QYHKIMU MO YIPABICHUIO 1 MOHUTOPUHTY BCEX
octanbHbIX ypoBHedl FDDI. B ynpaBiaeHud KOJIBIIOM NPUHUMAET Y4acTue
kaxapiid y3en cetu FDDI. Tloatomy Bce y35ibl OOMEHMBAIOTCS CHICIIUAIbHBIMU
kagpamu SMT st ynpasnenus ceteio. B cnenudpukammmun SMT onpeneneno
CclenyrolIee:

« AsropuTMBbl 0OHApYX)EHHUS OUIMOOK M BOCCTAHOBJICHHUS IIOCIIE COOEB;

« IlpaBuna MmoHHTOpUHTA PAOOTHI KOJIBIIA U CTAHIIHIA;

+  YnpaBiieHUE KOJIbIIOM,;

« Ilpouenyps! HHUTIMATU3AINHA KOJIBIIA.

OtkazoycroitunBocts cereit FDDI oOecrieunBaeTcst 3a CYeT yNpaBiICHUS
ypoBHeM SMT napyrumu ypoBHsSMHU: ¢ momolnbio ypoBHa PHY ycrpansitorcs
OTKa3bl CETU MO (PU3NYECKUM MPUYUHAM, HAIPUMEP K3-3a OOphIBa Kabes, a ¢
nomoibio ypoBHss MAC - joruueckue OTKa3bl CETH, HalpuMep MoTeps



HY)KHOTO BHYTPEHHETO TYyTH TEpenadyd MapKepa U KaJapoB JaHHBIX MEXKIY
MOpTaMH KOHIICHTPATOPA.
B Ttabmune 4 mnpencraBieHbl pe3ysbTaThl cpaBHeHUs TexHoiorun FDDI ¢

texnojorusimu Etherner Token Ring.
Cpasuenune FDDI u Token Ring

XapakrepucTu
Ka

burtoBas
CKOpPOCTh

Tononorng

Metoa noctyna

Cpena nepenaumn
JTAHHBIX

MakcuMmanbHas
mrHa cetu (0e3
MOCTOB)

MakcumanbpHOE
paccTosiHue
MEXY y3JIaMU

MakcumanbHOE
KOJIMYECTBO
y3JI0B

TakTupoBanue u
BOCCTAHOBJICHUE
MIOCJIE OTKAa30B

FDDI

100Mob/c

JIBOMHOE  KOJIBIIO
JI€PEBBEB

Jonga or BpemeHu
o6opoTa Mapkepa

MHoOroMoa0B0O€
ONTOBOJOKHO,
HE3KpPaHUPOBAHHA
sl BUTAs mapa

200k™m (100 km Ha
KOJIBIIO)

2 kv (-11 dB

noTeph mexay 2500m

y3J1aMH)

500 (200(¢
COCITUHCHUI)

Pacnipenenennas
peanu3anus

TAKTUPOBAHUA u He OIIpEACIICHBI

BOCCTAaHOBJICHUA
IMOCJIE OTKa30B

Ether net

[[Tuna/3Be3na

CSMA/CD

ToncTeili, TOHKUH
KOaKcHal,
1apa,ornTOBOJIOKHO

Taomuna 4
Token Ring

16 Mo/c
3Be31a/KOoIbLIo

[IpnopureTHas
cucrema
pe3epBUPOBAHUSA

OKpaHMpOBaHHAs M

HEIKpaHUPOBAHHAS
BUTAs napa,
OIITOBOJIOKHO
1000m

100Mm

260 TUTS
DKPaHUPOBAHHOMN
BUTOM Taphwl, /2 175
HE3KPaHUPOBAHHOU
BUTOH

napsbl

AKTUBHBIN
MOHHTOP

Bce cranmmu B cetm FDDI gensitcs Ha HECKOJBKO THUIOB MO CIEAYIOIIAM

IIPU3HAKAM:

KOHCYHBIC CTAHIIMH HMJIM KOHIICHTPATOPHI,

110 BapHAHTY MPUCOCIUHEHHUS K IICPBUYHOMY M BTOPUYHOMY KOJIbIIAM;
no kosmuectBy MAC-y310B u, coorBetrcTBeHHO, MAC-anpecoB y ogHOM

CTaHIIHUH.



OauHOYHOE M IBOMHOE NPUCOEeIMHEHUE K CeTH

Ecnu cranmms mpucoeuHeHa TOJIBKO K IEPBUYHOMY KOJIBITY, TO TAKOW BapHaHT
Ha3bIBACTCS OJMHOYHBIM MpHcoeauHeHreM - Single Attachment, SAEcou xe
CTaHIIMS TIPUCOSAMHEHA U K TIEPBUYHOMY, U KO BTOPUYHOMY KOJIbIIaM, TO TaKOU
BapHaHT HA3bIBACTCs IBOMHBIM mpucoeauHenreM - Dual Attachment, DA.
O4eBHUIHO, YTO CTAHIIMS MOXET HUCIOJIb30BaTh CBOMCTBA OTKA30yCTONYMBOCTH,
obecnieunBaembie HanmuuveM JByx kojierr FDDI, Ttonpko mpu ee aBOHHOM
IO TKJIFOUECHUU.

B 3aBucumocTH ot TOrO, SIBJISETCS JIU CTAHIMS KOHIICHTPATOPOM WJIM KOHEYHOM
CTaHIMEH, TPUHATHI CIEAyIONIe 0003HAYCHUS B 3aBUCUMOCTH OT THIA MX
MTOIKJTFOYCHHS

SAS (Single Attachment Station) xoHeuHas CTaHIMS C OJUHOYHBIM
MTOJIKJIIOYEHHUEM,

DAS (Dual Attachment Station) -koHeuHas CTaHIUS C JBOMHBIM
MTOJIKJIIOYEHHUEM,

SAC (Single Attachment Concentrator) koHIEHTpAaTOp € OJUHOYHBIM
IO IKJTIOYEHHUEM,

DAC (Dual Attachment Concentrator) «oHIEHTpaTOp C JABOWHBIM
IO IKJIFOUEHHUEM.

Ocob6ennoctbio TexHosorun FDDI gBnsiercs coueTaHue HECKOJIBKHUX OYEHBb
Ba)KHBIX JUJIS JIOKAJbHBIX CETEll CBOMCTB.

«  BBICOKAs CTETICHb OTKa30yCTOWYUBOCTH,

« CIOCOOHOCTHh TOKPHIBATH 3HAUUTEIHHBIE TEPPUTOPUH, BIUIOTH 10
TEPPUTOPHI KPYITHBIX TOPOIOB,;

+  BBICOKasi CKOPOCTh OOMEHA JJaHHBIMU,

+  BO3MOXXHOCTb MOJJICPKKHA CHHXPOHHOTO MYJIbTUMEIUINHOTO TpaduKa,

+ THOKHMII MEXaHM3M paclpeaeseHus] MPOIYCKHOM CMOCOOHOCTH KOJbLA
MEXy CTAaHIIUSIMH;

«  BO3MOXKHOCTh pa0OThI npu K03 UITMEHTe 3arpy3Ku KoJiblla, OJU3KOM K
CIINHUIIE;

«  BO3MOXHOCTh JierKoW TpaHcisiiuu Tpaduka FDDI B Ttpadukm Takux
nomyJsipHbIX TpoTokooB kak, Ethernet u Token Ring, 3a cuer
COBMECTUMOCTH (pOpMaTOB aJIPECOB CTAHIIUNA M HUCIOJb30BAHUS OOIIETO
noaypoBhs LLC.

3a YHHKaJIbHOE COYETAHUE CBOMCTB MPUXOAUTCS IUIATUTH - TexHosorus FDDI
SIBJIIETCS OJHOW W3 CaMbIX JOPOrMX TexHosiorui. IloaToMy ee OCHOBHbIE
00JITaCTH TPUMEHEHUs - OTO MAruCTpaId KaMITyCOB M 3JIaHWW, a TakKke
MOJKTIOYEHUE KOPIMOPATUBHBIX CEPBEpPOB. B  3THX ciydasx 3aTpaThl
OKa3bIBAIOTCS OOOCHOBAaHHBIMH - MArucTpaib CETH JIOJDKHA  OBITH
0TKa30yCTOMYMBOI U OBICTPOM, TO K€ OTHOCHUTCS K CEpBEPY, IOCTPOCHHOMY Ha
0aze JOpOroil MyJbTUIPOLECCOPHON MIATGOPMBI U OOCITYKUBAIOIIEMY COTHH
MOJIb30BAaTEJICH.

B FDDI mupokxo ucnoib3yroTcss KOHIIEHTPATOPhI, KOTOPhIE, KaK U CTaHIIHH,
MOT'YT OBITh C OJJHUM WJIM C JIByMsl IOPTaMHU BBOJIa-BbIBOJIA ISl TIOAKIIOUCHUS



K MaructpajbHOMy KaHaidy. [[BOoiiHbIE KOHIIEHTPATOPHI MCIOJB3YIOTCS Ha
MarucTpajbHOM YYacTKE CETH, a OAMHApHbIE KOHIEHTPATOPHI MOAIEPKUBAIOT
JIPEBOBHIIHYIO CTPYKTypy ceTu. [loakmrodeHrne aOOHEHTCKHX CHCTEM K
KOHI[EHTPATOpaM MOXKET OCYIIECTBIATHCS KaK C TOMOIIBIO ONTOBOJOKOHHBIX
KaHaJIOB, TaK U C MOMOIIBI0 BUTHIX IMap MPOBOJHHUKOB. B mepBom ciydae B
KayecTBE MPOMEKYTOUYHOTO 3BEHA BBICTYMAIOT OJMHApHBIE CTaHIUMU. Bo
BTOPOM CJIy4ae HCIIONB3yeTCsS CIENHUaTbHBIN amantep, MOJAOOHBIA afganTepy
ceru crannapta IEEE 802.5IIpencraBurenbHblii HAOOp YCTPONCTB pa3IuyHBIX
TUTIOB  TIO3BOJISIET TMOJJIEPKUBATh CETEBbIE CTPYKTYPHl C JOCTATOYHO
pa3HOOOpa3HON  TOMOJIOTHEH, OT TPOCTOM KOJBIEBOM O  CIIOXKHOM
JTPEBOBHUHO-KOJIBLEBOM.
CraHmapToM OIpeJeNeHbl J[Ba peXUMa MepeJaud JaHHBIX: CHHXPOHHBIA U
ACUHXPOHHBIA. B CHHXpOHHOM peXHME CTaHLUS MPH KaXIOM MOCTYIUICHHU
MapKepa MOXET IMepeAaBaTh JaHHbIE B TEUYEHUE OIPEICICHHOTO BpPEMEHU
HE3aBUCUMO OT BpPEMEHU TMOSIBIECHUS Mapkepa. OTOT pPeXUM OOBIYHO
UCTIONB3YETCS ISl MPHIOKEHUH, YyBCTBUTEIBHBIX K BPEMEHHBIM 3aJepiKKaM,
HarpuMep B CUCTEMaXx OTIEPATUBHOTO YIPABIICHUS U JIp.
B acuHXpOoHHOM peXHME TUTEIBHOCTh Mepenaun WHGOpPMAlMU CBs3aHa C
NPUXOAOM MapKepa M HE MOXET MPOJODKATECS TIO3THEE OMpPEeIeIICHHOTO
MOMEHTa BpeMeHH. Ecii 10 yka3aHHOTO MOMEHTa BpEMEHH MapKep He TOSBUIICS,
TO TIepeiadya ACHHXPOHHBIX JTJAHHBIX BOOOIIE HE MPOU3BOIUTCS. [|ONOTHUTENBHO, B
ACHHXPOHHOM DEXHME YCTaHABJIMBACTCS HECKOIBKO (0 cemu) ypOBHEH
NPUOPUTETA, KAKIOMY M3 KOTOPHIX YCTAHABIMBACTCS CBOE TPAHUYHOE BpEMS
nepeaayn nHPOpMaIuu.

2.7.3 100VG-Any LAN
B kaudectBe anprepHatuBbl TexHonoruun Fast Ethernetpupmer AT&T u HP
BBIIBUHYJIM NPOEKT HOBOIl TexHosoruu - 100Base-VGB stom nmpoekte ObL10
NPEJIOKEHO YCOBEPIICHCTBOBAaTh METOJ JOCTYNa C Y4Ye€TOM MOTPEOHOCTH
MYJIbTUMEANMHBIX TMPWIOKECHHUHA, TPH OSTOM COXPAaHUTh COBMECTUMOCTH
dbopmara makera ¢ popmaroM makera cereir 802.3.1IpoekT ObUT pacmMpeH 3a
CYeT MOJJCPKKM B OJHOW CETH KaapoB He Toyibko (opmarta Ethernet,no u
dopmara Token Ring.B pesynbraTe HOBas TEXHOJOTHS IMOJy4YnsIa Ha3BaHUE
100VG-AnyLAN, To ecth TexHosorus misa aoo0six cereir (Any LAN - 1ro0bie
CeTH), UMesl B BHUJY, YTO B JIOKQJIBHBIX ceTsx TexHosoruun Ethernetu Token
Ring ucronb3yrotes B mogasiistonieM Koimmdectse y3iaoB. Texnomorus 100VG-
AnyLAN mnonyuuna cratyc ctanaapra IEEE 802.12.
B texnomornun 100VG-AnyLAN onpenenensl HOBbIH MeTo Aoctyma Demand
Priority m mHoBas cxema kBapretHoro koauwpoBanus Quartet Coding,
UCTIONB3YIomIast u30bITOUHBIH Ko SB/6B.
Meton moctyma Demand Priority ocHoBan Ha Tmepenade KOHIIGHTPATOPY
byHKIMI apOuTpa, pemaroero mpodieMy AOCTyna K pa3aenseMoil cpee.
Meton Demand PrioritytoBeiiaer K03 GUIMEHT UCIIOIB30BAHMS MPOIMYCKHON
CIIOCOOHOCTH CETHU 3a CYET BBEACHHUS MPOCTOr0, JETEPMHUHUPOBAHHOTO METOJa



pazzesieHus 001l cpe/ibl, UCIIOIB3YIOIIETO JIBa YPOBHS MPUOPUTETOB: HU3KUIA
- 17151 OOBIYHBIX MPUJIOKEHUIA U BBICOKUH - IJI1 MYJIbTUMETHITHBIX.

Cetrp 100VG-AnyLAN mpencrapiser coO0i JOKAIbHYIO KOMITBIOTEPHYIO CETh
npeBoBuaHON Tomojioruu (puc. 25). B kauecTBe MPOMEXKYTOYHBIX Y3JI0B CETH
UCIIOJIB3YFOTCS  KOHIIGHTPATOphl  (IIOBTOPHUTENM), & OKOHCUHBIMHU Y3JIaMHU
(a0OHEHTCKUMH CHCTEMaMH) SIBJISIFOTCS paO0Ovre CTAHIIUU U CEPBEPHI.

JI1st moaaepskaHusi MHOTOYPOBHEBOM CTPYKTYPhI KOHIIEHTPATOPhI OCHAIIAIOTCS
MOpTaMU JABYX BUJIOB!

Ilopmoel HucxoOoawux ceésA3eil, WCIOJIb3yeMble Ui MOJKIIOYEHUS YCTPOMCTB
HIDKENeXKAmuX ypoBHeW. K 3TUM moprtaMm MOryT MOAKIIOYATHCS Kak
OKOHEYHBIE Y3JIbl, TaK U KOHIIEHTPATOPHI.

Ilopm 6ocxoo0saweil ceéA3u, TNpPENHA3HAYCHHBIA JJIsI TMOAKIIOUYEHUS K
KOHIIEHTpaTopy 00Jiee BHICOKOTO YPOBHS

B 3aBucHMMOCTH OT MECTOpPACHOJIOKEHHUSI KOHIEHTPATOpP MOXKET ObITh
KOPHEBBIM WJIM KOHLIEHTPATOPOM YPOBHSI, HA KOTOPOM OH PacCIOJI0XKEH.

Kak u nns GONbLIIMHCTBA COBPEMEHHBIX JIOKAJIBHBIX KOMIIBIOTEPHBIX CETEH,
cnenudukanusamMu  crangaproB  cetd  |I00VG-AnyLAN  onpenensroTcs
KaHaJIbHBIA W (U3UUYECKUM YPOBHM OTAJIOHHOW MOJIENIM B3aWMMOJCHCTBUS
OTKPHITBIX cucTeM. Ha ypoBHe ympaBiieHHMs JIOTUYECKHM KaHaJIOM
ucnonszyetcs: cragaapt |[EEE 802.2.1TogypoBeHp ynpaBiieHUs IOCTYIIOM K
nepenawlieil cpeae v (GU3MYECKUN YpOBEHb OMPEACNSIOTCS C TMOMOUIBIO
crenuansHo paspadoranHoro crangapra |[EEE 802.12. Kaxnpiii u3 31X
YPOBHEN pa3OUT Ha JBA MMOyPOBHS.

Puc. 25 Crpykrypa cetn 100 VG-Any LAN

dusnyeckuii  ypOBEHb BKIIIOYAET IOAYPOBEHb IMepenauyr  (PU3UUECKUX
CHUTHAJIOB. DTOT MOAYyPOBEHb SBISICTCS HE3aBHCHMBIM OT (PU3UUYCSCKOM Cpebl
u yacto HaszpiBaercs — PMI (Physical Medium IndependentB cBoro
o4epe/ib, MOTYPOBEHb MOAYIIS CONMPSHKEHUS CO CPEOH BO MHOIOM 3aBHUCHUT OT
Xapakrtepa (u3HUYeCKON cpeabl U uMeeT BTopoe HazBanue — PMD (Physical
Medium Dependent).



Kaxxzp1ii KOHIIEHTPAaTOp MOXKET ObITh CKOH(MUTYPUPOBAH HA TOMIEPKKY JTHOO
kagpoB 802.3 Ethernetiunto xagpos 802.5 Token RingBce koHIeHTpaTOpHI,
pacIoJIOKEHHBIC B OJJTHOM M TOM Y€ JIOTUYECKOM CEerMEHTe (HEe pa3lielIeHHOM
MOCTaMH, KOMMYTaTOpaMH WJIM  MapIIPyTHU3aTOPaMH), JTOJDKHBI  OBITh
CKOH(QUTYPHPOBAHBI HA TOJACPKKY KaJApOB OJHOTO TuMa. [ coequHEHHs
cereii 100VG-AnyLAN, ucnonb3yronmux passeie popmatsl kaapo 802.3,
HY)K€H MOCT, KOMMYTaTOp WM MaplIpyTH3aTOp. AHAJIOTMYHOE YCTPOWCTBO
TpeOyercss U B ToM ciydae, korga cetb 100VG-AnyLAN pomkHa OBITH
coenuHena ¢ cetbrio FDDI mwiin ATM.

VY3en npeacTaBiasieT co00il KOMIBIOTEP MM KOMMYHUKAIIMOHHOE YCTPOMCTBO
texHonorun 100VG-AnyLAN. KonueHTpatopbl, MOAKIIOUYAaEMble KaK Y3IbI,
HA3BIBAIOTCSl KOHIIEHTpaTopamMu 210 U 3-TO ypoBHEH. Bcero paspemmaercs
00pa3oBBIBATH JI0 TPEX YPOBHEHN MEpaPXUH KOHIIEHTPATOPOB.

BapuanTtel kabenbHOM CUCTEMBI MOTYT HCIIOIB30BAThCS JIFOOBIE, HO HIDKE OyAeT
paccmotpen BapuaHT 4-UTP, koTopsiii OblT pa3paboTaH MEPBBIM U MOIYUHI
HauOoJIbIIIee PacIIPOCTPAHCHHUE.

Pe3ynbTaThl cpaBHEHUS 3TON TeXHOJO0THUU ¢ TexHojorusmu 10Base-Tu
100Base-TnpuoasTcs B Tabnuiie S.

Tabmuma 5
XapakTepucTHKA 10Base-T | 100VG-AnyLAN 100Base-T
Tomosorus
ﬁz‘;f;“;afe‘f;“ 2500m 8000 412m
Kackamuposanue Ia; 3yposus | Jla; 5 ypoBneii KOHHegzaaTO a
KOHIIEHTPATOPOB 9P O YP MaKCI/Illz/IyMp
KabeabHnas cucrema
UTP Cat 3,4 106« 100m 100m
UTP Cat 5 1501 200m 100m
STP Type 1 106x 100m 100m
OnTOBOJIOKHO 2000m 2000m 412m
IIpou3BOAUTEIBLHOCTH
[Tpu mymuae cetn 100m | 80% (reop.) | 95% (peasbHas) 80% (reop.)
Upu e et 2590 8006 freop.) | 80% peansias) Homepiimaem
TexHosorus
Kanper IEEE 802.3 Jla Jla Jla
Kanpsr 802.5 Her Ha Her
MeTton nocTymna CSMA/CD Demand Priority CSMA/CD +

OyPOBEHB



CcorjiaCoBaHUs
(Reconciliation
sublayer)

Ctek npoTokos0B TexHojgoruu 100VG-AnyL AN
Crpykrypa cteka npotokosioB TexHonoruu 100VG-AnyLAN cornacyercs ¢
apxutekTypHbiMu Mozeasimu OSI/ISOu IEEE, B koTOpBIX KaHAJIBHBIN YPOBEHb
paszienieH Ha MOlypOBHH.
Texnonorus 100VG-AnyLAN noaaepxuBaeT cleayromye TATbl (U3MIeCKOM
Cpenpbl:

 4-nmapHyI0 HEIKPAHUPOBAHHYIO BUTYIO TAPY;

« 2-MapHYI0 HEIKPAHUPOBAHHYIO BUTYIO TApPY;

+  2-apHYIO SKPAaHUPOBAHHYIO BUTYIO MApPY;

+  OJHOMOJIOBBIN MJIM MHOTOMOJIOBBIM OMTOBOJIOKOHHBIN KaOEIb.

2.7.4 TvrabuTHble ceTn

OCHOBHBIMU SIBJISIIOTCS JiBa IpoekTa - TexHosorus Gigabit Ethernetr Gigabit
VG, npennoxennsie cooTBeTcTBeHHO Gigabit Ethernet Allianca komuterom
IEEE 802.12.
Texnonorus ATM o61agaeT MHOTMMU MIPUBJIEKATEILHBIMUA CBOMCTBAMH -
MacCIITabOUPyeMOi CKOPOCTBIO MTEepeIauu JaHHbIX, Joxoasimei 10 10176/c,
OTJIMYHOW MOJAEPKKOU MYJIbTUMEANINHOTO TpaduKa U BO3MOKHOCTbIO pabOThI
KaK B JIOKQJIBHBIX, TaK U B TTI00aBHBIX ceTax. OQHAKO CTOUMOCTh TEXHOJIOTUN
ATM u ee CIIOKHOCTb HE BCEr/ia OlpaBianbl. BOoT 171 TaKMX NpUMEHEHHU, B
KOTOPBIX HyKHa B TIEPBYIO OUEPEIbh BBICOKAS CKOPOCTh 0OMEHa, a 0e3 Ipyrux
BO3MOXHOCTEM, npennaraeMbix ATM, MOXHO POXKUTh, U IPEHAZHAYEHBI
aKTUBHO pa3pabaTbIiBaeMbIe ceroHs ruradbutHeie BapuanTel Ethernetr VG. B
Gigabit Ethernet Alliancexoast napsiny ¢ npyrumu kommnannu Bay Networks,
Cisco Systemsa 3Com.
O0e TpyIIbl HAMEPEHBI IIMPOKO MCIIOJIb30BaTh TOCTHKECHUS TexHoJoruu Fibre
Channelyxe paboTaromieii ¢ ruraOuTHBIMU CKOPOCTSIMH. Bo BCsikOM citydae,
Fibre Channeto ceoum Metonom koauposanus 8B/10Bpurypupyer kak oaus
U3 BapUAHTOB (PU3NYECKOTO YPOBHS JJIs1 ONITOBOJIOKOHHOTO Ka0eJisl.
Pa3pabateiBaeMble NpeI0KEeHNs OCTaBISIOT METO/ IOCTYIa B HEU3MEHHOM
Buae. CSMA/CD s rexnonoruu Gigabit Etherneir Demand Priorityuis
Gigabit VG.
B c¢Bsi3u ¢ orpannveHusIMH, HakaaapiBaeMbiMu MeToioM CSMA/CD Ha mymny
kabes, Bepcus Gigabit Ethernetiis paznensiemoii cpenst Oyaer gonyckarsb
JUITMHY CBsi3ed 10 25 MEeTpoB Ha BUTOM nape. B CBsA3M ¢ TakuMU cepbe3HBIMU
OTpaHUYCHUSMU OOJIee TOMYIISIPHBI OYTyT, OYEBUIHO, TTOJTHOYTUICKCHBIC
Bepcuu rurabutHoro Ethernet'apaboratomniye ToIbKO ¢ KOMMYTaTOpaMu
JOMYCKAIOUIUE PACCTOSHUE MEXKY y3JI0M U KomMmyTatopoMm B S00MeTpoB s
MHOTOMO/IOBOTO KabeJsis U 10 2 KM JIsl OJTHOMOJIOBOTO KaOeJsl.
Jliis rexnosoruu Gigabit VGrpennaraercs peanuzoBath ckopocth 5S00MO0/c
it BuTOM mapel U 1 1°6/c myis onroBosokHa. [IpeaenbHble pacCTOSHUS MEXITY



y3JaMU OKHUJIAI0TCS Clieayromiue: Ay Butor napsl - 100m, S500m st
MHOTOMOJOBOTO U 2 KM JIJIsl OJTHOMOJIOBOTO OTITOBOJIOKHA.

2.8 CeTn c 6ecnpoBOAHbLIM AOCTYINOM.
TexHonorus OECIPOBOJHBIX CETEH pa3BUBAETCS JIOBOJIBHO OBICTPO. DTH CETU
ynoOHBl B TMEpBYIO oOdYepenb JUisl TMOJABWXKHBIX cpeacTB. Hawubonee
nepcreKTuBHBIM npenctaBisgercs npoekt |IEEE 802.11, kotopeiit  goimkeH
UrpaTh JJIs paguoceTel TaKyIo K€ HHTETpUPYOIyro poib kak 802.311s cereit
Ethernetu 802.5111 Token Ring.B nporokone 802.11ucmnonb3yercs TOT ke
aIrOPUTM JOCTYyINa WU TOJABJICHHsS CTOJKHOBeHUM, uTo 1 B 802.3,HO 371€ch
BMECTO COCTMHUTEILHOTO Ka0esi UCTIOJIb3YIOTCSI PaIMOBOTHBI.
[Ipn OTHOCHTENBHO MabIX PACCTOSHUSAX MPOOJIIEM OOBIYHO HE BO3HUKAET W
paboTy OecnpoBOJHOM CETH JEUCTBUTEIBHO MOHO AaNIpPOKCUMHUPOBATH
anmroputmoM CSMA. Ho B cirydae, korma pacCTOSIHHE MEXKIy MepeaaTunkoM 1
MPUEMHUKOM CPAaBHUMO C PaJAyCOM HAJEXKHOW CBSI3U, OTIUYHE OT
TPAJULIMOHHBIX CETEM CTAHOBUTCA 3HAUYUTEIbHBIM. Benp mida paguocerent
Ba)KHa MHTep(depeHuss Ha BXOJE MPUEMHHKA, a HE Ha BBIXOJE MepeaaTyrka
(xkax B8 CSMA). Takum 00pa3oM, B pagroCceTsaX, IPEkKIAe YeM HayaTh Mepeaaqy
JNAHHBIX HAJ0 3HATh, MMEETCSA JM PaJu0 aKTUBHOCTh B 30HE MPUEMHHKA-
ajpecara. B KOpOTKOBOJIHOBBIX CETSIX BO3MOKHA OJHOBPEMEHHAs Tepeaya aJis
HECKOJIBKHX aJ[pecaToB, €CIIM OHU HAXOJATCS B Pa3HBIX 30HAX MpUEMa.
becnpoBoanas cpena
CrnoBocoueTanue «OecrpoBOIHAS CPea» MOXKET BBECTH B 3a0ITyKI€HNUE,
MOCKOJIPKY O3HAYaeT MOJTHOE OTCYTCTBHE MPOBOJIOB B ceTh. B OoybInHCTBE
CllydaeB 3TO He coBceM Tak. OOBIYHO OECTIPOBOIHBIE KOMIIOHEHTHI
B3aMMOJICUCTBYIOT C CEThIO, B KOTOPOI B Ka4€CTBE CPEIbl IIepeaaun
UCIIOJIB3yeTCsI Kabenb. Takas CeTh CO CMEMaHHBIMU KOMITIOHEHTaAMHU
HA3bIBACTCS THOPUTHOM.
Bo3moxHOCTH
Nnest 6ecipoBOAHOM cpeibl BECbMa MpUBIIEKATeNIbHA, TAK KAK €€ KOMIIOHEHTHI:
* 00ecneynBaloT BpeMEHHOE MOAKII0YEHUE K KaOeIbHOM ceTH;
* OMOTaloT OPraHU30BaTh PE3EPBHOE KOMMPOBAHUE B KAOETbHYIO CETh;
* TrapaHTUPYIOT OIpPEAEIICHHbIH YPOBEHb MOOMIBHOCTHY;
* MO3BOJISIIOT CHSITh OTPAHUYEHUS] HA MAKCUMAJIbHYIO MTPOTSHKEHHOCTD CETH,
HaKJIaJ[bIBAEMbI€ MEIHBIMU WJIM J1a5K€ ONTOBOJIOKOHHBIMU KaOEISIMH.
IIpumenenue
TpynHocTh MOHTaXa Kabemnst — (akTop, KOTOPBIN TaeT OECTIPOBOIHOM cpeie
HEOCTIOPUMOE TIPEUMYIIIECTBO. becripoBoHas cpema MOKET OKa3aThCs
0COOEHHO MOJIE3HON B CICAYIONMINX CUTYaIHSIX:
* B IIOMEIIEHUSIX C OOJIBIIIMM CKOIUICHHEM Hapoja (HarmpuMmep, B IPUEMHOM);
* JUIS JTFOJICH, Y KOTOPBIX HET MOCTOSIHHOTO pabodero Mecta (Harmpumep, Jis
Bpaueil Ui MezcecTep);
* B M30JIMPOBAHHBIX OMEIICHUSX U 3/IaHUSIX;
* B [IOMEUIEHUSX, IJI€ TNIAHUPOBKA YACTO MEHSIETCH;



* B CTpOCHUSIX (HAmpuMep, MaMsTHUKaX UCTOPUU I apXUTEKTYPBI), T/Ie
IPOKJIAABIBATh KaOeb 3aMpemieHo.

Tunbl 6ecIpOBOAHBIX ceTei

B 3aBHCHMOCTH OT UCIIOIB3YEMOI TEXHOJIOTMU OECIIPOBOAHBIE CETH MOKHO
pa3AeNnuTh HA TPU THUMA!

* JIOKAJIbHBIE BBIUYNCIIUTEIbHBIE CETH;

* pacCIIMpPEHHbIC JOKAJIbHBIC BHIYUCIUTEIbHBIE CETH;

* MOOWJIbHBIC CeTH (IIEPEHOCHBIC KOMITBIOTEPHI).

OCHOBHBIE pa3IMUUsI MEXKIY STUMHU TUIIAMH CETEN — MapaMeTpbl IepeaadH.
JlokanbHbIE U PACIIMPEHHBIE JIOKAJIbHBIE BEIYUCIUTEIBHBIE CETH UCIIOIb3YIOT
NepeIaTYnKU U MPUEMHHUKH, IPUHAJIEKAIME TOW OpraHu3aluu, B KOTOPO
(GYHKIIMOHUPYET CeTh. /|71 mepeHOCHBIX KOMIIBIOTEPOB CPENIOi epeaaun
CIIy>KaT OOIIEAOCTYIHbIE CETH, HApuMep TelaePOHHAs CeTh, Ui MIHTepHET.
JlokaJbHbIEe BBIYMCIUTEIbHbIE CETH

Tunuunas 6ecipoBOHAS CETh BBHITVIAIUT U (PYHKIIMOHUPYET MPAKTUUECKH TaK
ke, Kak KaOesbHasl, 3a UCKIIIOUEHUEM CpeJibl iepeiauu. becrpoBoIHOM ceTeBOi
azganTep C TPAHCUBEPOM YCTAaHOBJIEH B KaXJOM KOMIIbIOTEPE, U MOJIb30BATENIH
paboTaroT TaK, OyATO UX KOMIIBIOTEPHI COEIUMHEHBI KaOeIeM.

Touku nocTyna

TpaHcuBep, Ha3pIBa€MbIil HHOT'Ia TOYKOH JocTyma (access point),
obecrieurnBaeT 0OMEH CUTHAJIAMU MEXKy KOMIIbIOTEpaMu ¢ O€CTIPOBOAHBIM
NOJKIIOYEHUEM U KaOEIbHOU CETHIO.

B 6ecnpoBoanbix JIBC ncnonb3ytoTcs HeOOIbIINE HACTEHHBIE TPAHCUBEPHI.
OHM yCTaHABIMBAIOT PAIMOKOHTAKT C IEPEHOCHBIMU ycTporicTBamMu. Hamnuue
9TUX TPAHCHBEPOB U HE MO3BOJIAET HA3BaTh TAKYIO CETh CTPOTO OECIPOBOJIHOM.

- -
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Puc. 26. IlepeHOCHOI KOMIIBIOTED, MOJKIIOYEHHBIN K TOYKE JIO0CTyMa
Cnoco0Ob1 nepegauu

BCCHpOBO,Z[HBIC JIOKAJIbHBIC CE€THU MCIIOJB3YIOT YCTBIPE criocoba nepeaadun
JAHHBIX.

* uH(ppaKpacHOE U3ITyUYEHUE;



* J1a3ep;

* paamoniepenavyy B y3KOM Juara3oHe (0HOYaCTOTHAs Iepeaaya);

* paguoriepenady B pacCesTHHOM CIIEKTpeE.

Hugppakpacnoe uznyuenue

Bce nndpakpacubie 6ecripoBOIHBIC CETH UCIIONB3YIOT JUIS ITePEIau JaHHbBIX
uHppaKpacHbIE Tydd. ITOT CIIOCOO MO3BOJISIET MEPEAaBaTh CUTHAIIBI C OOJBIION
CKOPOCTBIO, TOCKOJIBKY WH(PpaKpaCHBIN CBET UMEET MIUPOKUN JHAIa30H
gacTtoT. MH(DpakpacHbIe ceTr crmocoOHBI HOPMaIbHO (HYHKITMOHUPOBATH HA
ckopoctu 6ostiee 10 MowuT/c.

CymiecTByeT 4eThIpe TUTa HH(PAKPACHBIX CETEH.

e CeTH NpsIMOW BUJIUMOCTH.

B takux cersix mepemgada BO3MOKHA JIUIIIb B CITydae MPSMON BUTUMOCTH MEXTY
NePEeTATINKOM U TPUEMHUKOM.

» Certu Ha paccesHHOM HH(pPaKpaCHOM H3ITyUYEHUHU.

[Tpu 3TO¥ TEXHOIOTHUY CUTHAJIBI, OTPAXKASICh OT CTEH U TIOTOJIKA, B KOHIIE
KOHIIOB JIOCTUTAIOT MpueMHUKa. DPPexTuBHAs 0071aCTh ASHCTBHSI OrpaHUYCHA
npumMepHo 30M, ¥ CKOPOCTh NIepeiauu HeBeIMKa (M3-32 HEPaBHOMEPHOCTH
CHUTHAaJIA).

» Certu Ha OTpaXKEHHOM MH(pPAKPACHOM HU3ITyUEHUH.

B aTux ceTsx onTHYeCKHe TPAaHCHBEPHI, PACTIONIOKEHHBIC PSIIOM C
KOMIIBIOTEPOM, TIEpeIal0T CUTHAJIBI B ONPEACIEHHOE MECTO, OTKY/]a OHU
MEPECHUTAIOTCS COOTBETCTBYIOIIEMY KOMIIBIOTEPY .

* MoaynupoBaHHBIC ONTHYECKUE CETH.

Otu nHppakpacHbie OECIIPOBOAHBIC CETH COOTBETCTBYIOT KECTKUM
TpeOOBAHUIM MYJIbTUMEIUWHON CPEIbl M MPAKTHYECKH HE YCTYMHAIOT B
CKOPOCTH KaOEIIbHBIM CETSIM.

XOTs CKOPOCTh HH(PPAKPACHBIX CETEH, U yA0OCTBO MX MCIIOIH30BAHUS OUCHb
MPUBJICKATEIbHBI, BOSHUKAIOT TPYIHOCTH TIPH MEepeade CUTHAJIOB Ha
pacctosinue 6o1ee 30M. K ToMy ke Takue CEeTH MOABEPIKEHBI TOMEXaM CO
CTOPOHBI CHIIbHBIX UICTOYHHKOB CBETA, KOTOPBIE €CTh B OOIBITNHCTBE
OpraHU3alrN.

Jlazep

JlazepHast TEXHOJIOTHS MMOX0Xa Ha HH(PaKPaCHYIO TEM, YTO TpeOyeT MpsSMOit
BUMMOCTH MEXTy MePEAaTINKOM U MTpHUeMHUKOM. Ecii o kakum-1m60o
IPUYMHAM JTyd OyIeT MpepBaH, TO ATO MPEPBET U Mepeady.
Pagnonepenaya B y3koM auana3oHe (0JHOYACTOTHAs Mepeaaya)

OTOT crocob HAMOMUHAET BelllaHue OOBIKHOBEHHOM palOCTaHIUH.
[Tomp30BaTENM HACTPAUBAIOT MEPEIATIYNKN U TPUEMHUKH HA OTIPEICTICHHYIO
gactoty. [Ipu sTOM mpsimasi BUAUMOCTh HEOOs3aTeNIbHA, TIJIOMIAh BEIaHUS
coctassier okoo 46 500m°. OHAKO, TOCKOJIBKY MCIIOIb3yeTCs CHIHAI
BBICOKOU YaCTOTHI, OH HE MMPOHUKAET Yepe3 METALTUIECKUEC UITH
KeJIe300€TOHHBIE MTPETPaIbI.

JlocTym K TakoMy crioco0y CBSI3U OCYIIECTBIISIETCS YepPe3 MOCTABIINKA YCITYT.
CBsI3b OTHOCHTEILHO Me yIeHHas (okojio 4,8 Mout/c).



Pagnonepenaya B paccesstHHOM CIIeKTpe

[Tpu 3TOM crioco0e CUTHAITBI TIEPEIAI0TCSI HA HECKOJIBKUX YaCcTOTaX, YTO
MO3BOJIAET U30€XKaTh MPOOJIeM, IPUCYIIIUX OJHOYACTOTHOM Mepeaaye.
JlocTymHBIE 9acTOTHI pa3/ieleHbl Ha KaHAIbl. AJJanTephl B TCYCHUE 3aIaHHOTO
IPOMEKYTKa BpEMEHHN HACTPOCHBI Ha OTPECIICHHBIN KaHall, IIOCJIe YeTOo
NePeKITIoUatoTCs Ha Apyroi. [lepexmroueHrne BceX KOMITBIOTEPOB B CETH
MPOUCXOAUT CUHXPOHHO. J[aHHBIH crocob nepenaun 06aaaeT HEKOTOPO
«BCTPOCHHOI» 3aIIUTON: YTOOBI MOICTYIIATh Mepeaady, He0OOX0IMMO 3HATh
AJITOPUTM TIEPEKITIOYCHHS KAaHATIOB.

Ecnu He06X0uMO YCHUITUTH 3alIUTY TAHHBIX OT HECAHKIIMOHUPOBAHHOTO
J0CTYTIa, TPUMEHSIFOT KOJIMPOBaHHUE.

CyIIecTBYIOT CeTH, KOTOpPBIEC IEPEAAIOT JAHHBIE CO CKOPOCThIO 10 2 MoOwuT/c Ha
paccrosinue 10 3,2KM — Ha OTKpbITOM TipocTpancTse U A0 200M — BHYTpHU
3/TaHUS.

DTO0 TOT CiIy4al, KOT/la TEXHOJIOTHS MTO3BOJISET MOIYIUTh MO-HACTOSIIIEMY
OeCIIPOBOHYIO CETh.

Ilepenaya «TouyKka-ToOUKa»

JlanHbIi ciocob mepenayr HeCKOJIbKO BBIXOIUT 3a PAMKH CYIIIECTBYIOIIETO
onpezeneHus ceTH. TEeXHOIOrus Mepeiayl «rouKa-TouKa» IpeyCcMaTpruBacT
0OMEH JaHHBIMU TOJBKO MEXKIY ABYMS KOMITBIOTEpaMH, a HE MEXTY
HECKOJIbKUMH KOMITBIOTepaMu U epuepUHBIMU YCTpOHCTBaMU. [[71s1 TOTO
9TOOBI OPTaHU30BaTh CETh C OECIIPOBOAHON TIepeaadeii, HE0OXOMMO
UCIIOJTb30BAaTh JIONIOJHUTEIIBHBIC KOMITOHEHTBI, TAKUE, KAK OJJAHOYHBIC
TPAHCHBEPBI U XOCT-TPAHCUBEPHI. FIX MOKHO yCTaHABJIMBATh KaK Ha
ABTOHOMHBIX KOMITHIOTEPAX, TaK U HAa KOMITHIOTEPAX, IMOJIKITFOUCHHBIX K CETH.
DTa TEXHOJOTHS, OCHOBaHHAs Ha TIOCIICIOBATEIFHON OECIIPOBOTHOM Mepenade
JTAHHBIX, 00ECIIEYNBAET:.

* BBICOKOCKOPOCTHYIO U O€301IHO0YHYIO Nepeiady Mo paAuoKaHaly «TOYKa-
TOUYKA»;

* MPOHHWKAHWE CUTHAJIA Yepe3 CTEHBI U IEPEKPHITHS;

PacminpeHnHble JIOKAJbHbIE CETH

HekoTopsie TUTIBI OECTIPOBOIHBIX KOMIIOHEHTOB CIIOCOOHBI (DYHKIIMOHUPOBATH
B PACIIUPEHHBIX JJOKAIBHBIX BEIYACIUTEIBHBIX CETIX TaK ke, KaK UX aHAJIOTH
— B Ka0eTbHBIX ceTAX. becipoBOIHOI MOCT, HaNIpUMeEp, COSTUHSIET CETH,
HAXOJISAITUECS APYT OT APyra Ha PACCTOSIHUU 10 5 KHJIOMETPOB.

3 [lpoToKonbl

Heckombko MPOTOKOJIOB, KOTOphIE pabOTalOT B CETU OJHOBPEMEHHO,
00€eCTeunBarOT CICIYIONTUE OTIEPAlUN C JaHHBIMHU:

* MOATOTOBKY;

* mepenauvy;

* TIpueM;

* TOCJEAYIOIINE ACHCTBHUS.



PabGoTa pazmu4HBIX MPOTOKOJIOB JODKHA OBITH CKOOPJAWHHUPOBAHA TakK,
YTOOBI UCKITIOYNUTh KOH(DJIUKTHI WU HE3aKOHUYCHHBIE OTIePaIii. DTOTO MOYKHO
JIOCTUYh C TOMOIIBIO0 Pa30MEHNS CTEKOB IPOTOKOJIOB HA YPOBHHU.

3.1 UNepapxusa npoTokonoB. CTeKM NPOTOKOSOB.

Crex mportokosoB (protocol stack) —»sto HekoTopas KOMOHMHALHS
npoTokoyioB. Kaxkaelli ypoBeHb cTeka (puc. 27) ompeaenseT pasinyHbIe
NPOTOKOJBI JJIsi yHpaBlieHUs (QYHKIMAMU CBSI3W WU €€ IMOJACUCTEMaMHu.
KaxjoMy ypOBHIO MPUCYII CBOW HAOOp MPaBHIIL.

[Tpuknanuoii ypoBeHb | UHMIIManu3amms wiv mprueM 3arpoca

[IpeacraBuTENBHBIM Jlo6GaBienue B maket (opMaTUpyIOLIEH,
YPOBEHb oTobpaxaroniel u mudpyromen nHbopMaIuu.

JloGaBnenue nndopmaiuu o Tpaduke —
yKa3aHUEM MOMEHTA OTIPABKH MAKeTa
Jlo6aBnenue napopmaruu 1j1si 00padoTKU
OIIHOOK
JloGaBnenue aapecHoi nHGOPMaLUK U
CereBoil ypoBEHb MHPOPMAITUU O MECTE MaKeTa B
MOCJICOBATEIBLHOCTH TEPEAaBACMbIX MAKETOB
Jlo6aBnenue nHpopMaluu AJisg IPOBEPKU
KananbHbiii ypoBeHb OIMMOOK M TIOITOTOBKA TAHHBIX JJIS TIEPEIaduu 1o
(bu3NIECKOMY COeTMHEHUIO

DU3UYECKUN YPOBEHD Ilepenaua nmakeTa Kak MOTOKa OUTOB

Puc. 27. Mognens OSlu ypoBHH TPOTOKOIOB

Tak »xe kak u ypoBHu B Mojenu OSI, HIbKHUE yPOBHU CTEKA OMUCHIBAIOT
NpaBWJia  B3aWMOACHCTBHS ~ OOOpPYIOBaHHS, HM3TOTOBIEHHOTO  Pa3HBIMU
NIPOM3BOJUTENISIMU, & BEPXHHUE YPOBHHU OMHUCHIBAIOT IMpaBWJIA IS TPOBEIACHHUS
CEaHCOB CBS3U W HMHTEPIpETAIU TPWIOKeHU. Uem BhINIE ypOBEHB, TEM
CJIO)KHEE CTaHOBSTCS pelIaeMble MM 3aJadll U CBA3aHHBIE C STUMH 33Ja4aMu
MIPOTOKOJIBL.

IIpuBsska

Cern, WCHONB3YIOMME  pA3IMYHBIE  TPOTOKOJBI, HE  MOTYT
HEMOCPEACTBEHHO  B3aWMMOJCHUCTBOBATh Jpyr ¢ apyrom. Hampuwmep,
NpUIOKEHHEe, KoTopoe paboraer B cucremMe ¢ SPX/IPX, He MoxeT
HEIOCPEACTBEHHO B3auMO IelicTBOBaTh ¢ cuctemoii ¢ TCP/IP.

B03MOXHOCTh COBMECTHOH pabOThI WTpaeT BaXKHOE 3HAYCHHWE, KOTAa
HEOOXOJMMO COBMECTHO HCIOJB30BaTh (Daiiyibl B Pa3iMYHBIX OMEPAMOHHBIX
cUCTeMax. JTO MpeAycMaTpHUBAeT HE TOJIbKO MOJKIIIOUEHHUE ammapaTyphl s
COBMECTHON pabOThl B CETH, HO W HEOOXOJUMOCTh YUYUTHIBATH MPOTOKOJHI,
MO3BOJIAIOIIME CUCTEMAaM B3aMMOJCHCTBOBATH JIPYT C JAPYrOM 4Yepe3 CETEBOM
Kalenb.

[Tpomtecc, xoTopelii HaszpiBaeTcs mpuBszka (binding), mo3Bomsier ¢
JIOCTaTOYHOW THOKOCTBIO HACTPAauBaTh CETh, T.€. COUETATh MPOTOKOJIBI U TIATHI
CETEeBBIX aJamnTepoB, Kak TOro TpeOyer curyanus. Hampumep, nBa creka
npotokosioB, IPX/SPX u TCP/IP, moryr ObITh HpUBS3aHBI K OIHOW ILIATE

CeaHCOBBIN YPOBEHb

TpaHCnOPTHBIN YPOBEHD




cereBoro anamntepa. Ecniu Ha koMmbrorepe Oojiee OJHOW MJIaThl CETEBOTO
ajanTepa, TO CTeK MPOTOKOJIOB MOKET OBITh MPUBS3aH KaK K OJHOW, TaK U K
HECKOJIBKUM TIJIaTaM.

[Topsmok TPUBS3KU OMPENENIeT OYePeTHOCTh PadOThI OMEpaIlMOHHOM
CUCTEMBI C KaXKIBIM M3 MPOTOKOJIOB. Eciy ¢ ofHOM miIaToil ceTeBoro aaanrepa
CBS3aHO HECKOJBKO TPOTOKOJIOB, TO TIOPSAJOK TPUBS3KH OIpEAesieT
OUYEPEIHOCTh, C KOTOPOW OYIyT HCIOJIB30BATHCS MPOTOKOJBI MPH MOMBITKAX
YCTaHOBUTH coenuHeHue. OOBIYHO TPUBSA3KY BBITIOJHSAIOT IPH YCTAHOBKE
OIepaIMOHHON crcTeMbl WK npotokosia. Hanmpumep, eciiu TCP/IP —mnepBerit
MPOTOKOJ B CHOHCKE MPUBI3KH, TO UMEHHO OH OYIET HCIIONBh30BATHCS TPH
MOTIBITKE YCTAHOBUTH CBSI3b. ECu mOmbITKAa HEYJauHa, KOMIIBIOTED MOMBITACTCS
YCTAaHOBUTh COEAWHEHUE, WCIONB3YS CISAYIONINN IO TMOPSAKY MPOTOKON B
CITUCKE TPHUBSI3KH.

[IpuBsizka HE OrpaHWYMBACTCS YCTAHOBKOW COOTBETCTBUS CTEKa
MPOTOKOJIOB TuIaTe cereBoro anantepa. CTEeK MPOTOKOJIOB JOJIKEH ObITh
npuBsi3aH (MM acCOIMUPOBAH) K KOMIIOHEHTaM, YPOBHH KOTOPBIX W BBIIIC, U
ke ero yposus. Tak, TCP/IPHaBepxy MoXeT ObITh MPUBS3aH K CEAHCOBOMY
ypoBHio NetBIOS,a BHu3y — k JpaiiBepy 1jiaThl ceTeBoro agantepa. Jpaiisep,
B CBOIO OUY€pe/Ib, MPUBSA3AH K TJIATE CETEBOTO aanTepa.

Monenr OS| mnomoraer ompenenuTh, KaKhe MPOTOKOIBI HYKHO
UCTIONIb30BaTh Ha KAXJIOM ee ypoBHE. [IpoayKThl OT pa3HBIX MPOU3BOAMTENEH,
KOTOPBIE  COOTBETCTBYIOT OTOM MOJEIH, MOTYT BIIOJIHE KOPPEKTHO
B3aMMOJICUCTBOBATH IPYT C APYTOM.

3.2 PacnpocTpaHeHHble CTEKU NPOTOKOSIOB

Cpenn MHOXECTBA CTEKOB MPOTOKOJOB Hauboyiee MOIMYJSPHBI
cleayoIue:

» TCP/IP;
NetBEUI;
X.25;
Xerox Network System (XNS™);
IPX/SPX;
AplleTalk;

* Habop npotokosioB OSI;

Ha6op npotoxosioB OSl

Ha6op mpotokonoB OS| — monHBIN CTEK TPOTOKOIOB, TN KaXIbIA
IPOTOKOJ COOTBETCTBYET KOHKpeTHOMY ypoBHI0O Mozaenu OSl. HabGop
CONICP)KUT  MapIIPYTU3UPYEMbIE U  TPAHCIOPTHBIE MPOTOKOJBI, CEpPHUH
npotokosioB  |[EEE  Project 802, mporokon CeaHCOBOTO  ypOBHS,
[IpencTaBUTENBCKOTO YPOBHS U HECKOJIBKO MPOTOKOJIOB [IpuKiaaHoro ypoBHsi.

TCP/IIP

Transmission Control Protocol/Internet  Protocol PIP®) —
NPOMBINIJICHHBI CTaHIAPTHBI HA0Op MPOTOKOJIOB, KOTOpHIE O0ECIECYHBAIOT
CB3b B TETEPOrCHHOW (HCOAHOPOAHOHM) cpeme, T.6. 00ECHEYUBAIOT



COBMECTUMOCTh MEXKIy KOMITBIOTEpaMH pa3HbIX TUMOB. COBMECTUMOCTh —
omHO w3 oOcCHOBHBIX mnpeumymiecTB TCP/IP, mostomy OompmuucTBO JIBC
noaaepxkuBaet ero. Kpome toro, TCP/IP npenocraBisieT 10CTyn K pecypcam
Wutepuera. ITockonbky TCP/IP moaaep:xuBaeT mMapiipyTu3aiiio, OOBIYHO OH
UCIIOJIB3YyeTCSI B KAaueCcTBE MEXKCETEBOro NpoToKosa. brarogaps cBoei
nonynsgpuoct  TCP/IP cran cramgaprom Je-pakTto Uil MEKCETEBOTO
B3aUMOJIEUCTBUS.

K npyrum crnenumansHo co3maHHbiM it Habopa TCP/IP mpoTtokosam
OTHOCSITCSL:

* SMTP (Simple Mail Transfer Protocol) saekTponHas noura;

« FTP (File Transfer Protocol)] —o0men (caiimamu MexIy
KOMIIbIoTEepaMH, noanepkuBatomumu T CP/IP;

* SNMP (Simple Network Management Protocol)mpecToii mpotokon
YIPABJICHHS CEThIO U MHOTHE JIPYTHE.

TCP/IP umeer nBa riaBHBIX; HEJOCTaTKa: pa3Mep U HEIOCTATOYHYIO
CKOPOCTb PabOTHI.

TCP/IP — oTHOCUTENBHO OOJBINON CTEK, coaepkammii Oonee 60
nporokoioB. OH  MOXeT  BbI3BaTh  MNpOOJEMBI Y  KIHEHTOB  C
HU3KOMPOU3BOJIUTEILHBIMU ONEPALIMOHHBIMU cucTeMaMu. OHAKO I TaKuX
onepanuoHHbIX cucteM, kak Windows, pasmep He sBisieTcsl mpoOieMoi, a
CKOpOCTb pabOoThl CpaBHMMA CO CKOPOCTHIO MpoTokoia IPX.

NetBEUI

NetBIOS (Network Basic Input/Output System -eereBas 0Ga3oBas
cucreMa BBOAa/BeiBoa) — 310 |IBM-uHTEpdeEiic ceanHcoBOro ypoBHS CBSI3U C
JIBC. DOTOT mHOpOTOKOJ MPEAOCTABISIET MpPOrpaMMaM  CpPEACTBAa IS
OCYIIECTBJICHUS CEAHCOB CBSI3H C APYTHUMU CETEBBIMU mporpammamu. OH OYEHb
MOMYJISIPEH, TaK KaK MOJACPKUBACTCSI MHOTUMU TTPHIIOKEHUSMU.

NetBEUI — mneOonbmioit, OblcTpbli u  3()(PEKTUBHBIA MTPOTOKOI
TpaHcnopTHOrO YpOBHS, KOTOPBI TOCTaBISETCS CO BCEMH CETEBBIMU
npoaykramu Gupmel Microsoft. Ou mosiBuiics B cepenune 80X rojoB. B
nepBoM ceteBoMm mpoaykre Microsoft — MS®-NET. NetBEUI —
pacmupennbii uHTepdeiic NetBIOS. Ilepsonauansno NetBIOS u NetBEUI
ObLIM TECHO CBSI3aHbl M PpPAaCCMAaTPUBAIUCh KaK OJIMH MPOTOKOJI. 3aTeM
HekoTopele pousBoautenu JIBC tak o6ocoomnu NetBlOS,uro oH yxe He Mor
WCIIOJIB30BATHCSA HAPAMY C APYTUMHU MapHIPYyTU3UPYEMBIMH TPAHCTIOPTHBIMH
MPOTOKOIAMH.

K npeumymectsam NetBEUI otHocsaTcss HeOousblioi pa3mep cTeka,
BBICOKAasi CKOPOCTh TEpeAadd JaHHBIX 0 CETH U COBMECTUMOCTH CO BCEMU
cerssmu Microsoft. Ocaosnoit Hemocrarok NetBEUI —otcyrcTBre moanepxku
MapHIpyTH3AIUN.

X.25

X.25 — nHabop NPOTOKOJIOB MJig CeTed C KOMMYTalued IaKeToB.
M3HavanbHO €ro UCIob30BaIU CIIY>KObl KOMMYTallUU, KOTOPBIE JOHKHBI ObLIH
COCJIMHATH YAAJICHHbIE TEPMUHAIBI C MIIHppeiiMaMu.



XNS

Xerox Network System (XNSPpwut pazpaboran dupmoin Xerox mis
cBoux cereii EthernetEro mupokoe ucnons3oBanue Hadanoch B 80 rojpl, HO
IOCTEIIEHHO OH ObLI1 BbITeCHeH mpotokosioM TCP/IP. XNS — Oonbmioit u
MEJICHHBIA MPOTOKOJ, K TOMY JX€ OH NMPUMEHSET 3HAYUTEIHbHOE KOJHMYECTBO
IIMPOKOBEIIATEIHHBIX COOOIICHHI, YTO YBEIUIUBACT TpaPUK CETH.

I PX/SPX

Internetwork Packet Exchange/Sequenced Packet Bgeh@dPX/SPX)
— CTeK NpoTokojoB, ucnoisdyembii B cersx Novell. Kak u NetBEUI,
OTHOCHUTENIbHO HEOOJbIO0N 1 ObICTpHIit mpoTokoa. Ho, B oTimnune ot NetBEUI,
OH Toi/iepkuBaeT Mapmpyrtusanuto. IPX/ SPX — @acnenank» XNS.

AppleTalk

AppleTalk — cobctBennsiii cTek nmporokonoB pupmer Apple Computer,
No3BOJIIOIIMK  KoMITbloTepam  Apple Macintosh coBmectHo HCIOIB30BaATH
(aiinbl 1 IPUHTEPHI B CETEBOI cpejie.

3.3 PasgeneHne npoTOKONOB NO YPOBHSAM

HpOTOKOJIBI 9TUX CTCKOB BBIIIOJIHAKOT CHCI_II/I(bI/I‘{HYIO AJIs1 CBOCTO YPOBHA
pa60Ty. O,Z[HaKO KOMMYHHKAIIMOHHBIC 3aJa4Md, KOTOPBLIC BO3JIOKCHBI Ha CCTh,
MO3BOJISIOT BBIACIIUTE CPEIU MPOTOKOJIOB TpH TUMa (puc. 28):

. MPUKIaaHbIC,

i TPAaHCIIOPTHBIC,

b CCTCBBIC.

[MpuknagHon ypoBeHb
MpeacTaBuUTENbBHLIN Monb3oBatenu ycnyramu cetu lNpuknagHoro ypoBHs
YPOBEHb
CeaHCoBbIV YPOBEHb

TpaHCnoOpTHbLIV YPOBEHDb --- TpaHcnopTHblE CyX6bl

CeTeBon ypoBEHb
KaHanbHbIN ypOBEHb CeTeBble cnyxbbl
Pur3nMYECKNN YPOBEHD

Puc. 28.Monens OSlu Tunsl npoTOKOI0B
Kak Bugwre, cxema pacmoyIOKEHHsS OTHUX THUIIOB IPOTOKOJIOB
COOTBETCTBYET ypoBHAM Mojaenu OSI.
IpuxiiagHbie NPOTOKOIbI
[Ipuknanueie MPOTOKOABI paboTarOT Ha BepxHeM ypoBHe Moxaenu OSI.
OnHn o0ecrneurnBaOT B3aUMOICHCTBUE MPUIIOKEHUH U OOMEH JaHHBIMU MEXIY
HumH. K Hanbosee momyisipHbIM MPUKIIAIHBIM TPOTOKOJIAM OTHOCSTCSI:
« SMTP (Simple Mail Transfer Protocol) —aporoxon Wurtepnera mns
oOMeHa 3JIEeKTPOHHOM MOYTOH;
* FTP (File Transfer Protocol) —mporokon WaTtepHera mnsi mepenadu
Gbaiinos;
 SNMP (Simple Network Management Protocol) spoTokon MHTepHeTa
JUTSI MOHUTOPUHTA CETH U CETEBBIX KOMIIOHEHTOB;



* Telnet —mpotokon MHTepHETA /151 PETUCTPAIIMM Ha yAaJCHHBIX XOCTaX U
00pabOTKM TaHHBIX HA HUX;

* NCP (Novell NetWare Core Protocol) knueHTcKre 000J0YKH (HUPMBI
Novell;

« Apple Talku Apple Shar® — ma6op ceressix mpotokoios dupmer Apple;

* AFP (AppleTalk Filling Protocol) —iporokon yaaneHHOro AOCTyma K
daitnam dupmsiApple;
TpancnopTHBIE IPOTOKOJIbI

TpaHCOpTHBIE TPOTOKOJIBI TMOAJCPIKUBAIOT CEAHChI CBSA3U MEXKITY

KOMITbIOTEpaMH M TapaHTHPYIOT HAJCKHBIA OOMEH MaHHBIX MEKIy HuMH. K
HanboJIee MOMYISIPHBIM TPAHCIIOPTHBIM ITPOTOKOIAM OTHOCSTCS:

e TCP (Transmission Control Protocol) — TCPiiperokon mns
FapaHTHPOBaHHOﬁ JOCTaBKHU [OAaHHBIX, pa36I/ITBIX Ha IIO0CICO0BATCIbHOCTD
¢dparMeHTOB;

e SPX — gactes Habopa mnpotokonoB IPX/SPX (Internetwork Packet
Exchange/Sequential Packet Exchang@)is maHHbIX, pa30MTBIX Ha
nociie0BaTeaIbHOCTh parmenToB, hupmer Novell;

*  NWLink — peamu3anus npotokoia IPX/SPXbupmer Microsoft;

 NetBEUI [NetBIOS (Network Basic Input/Output Systerxtended
User Interface —pacmupennsiii uHTEpdEic MoIb30BaTelisi] — yCTaHABIMBAET
ceaHchl cBs3M Mexay kommbrorepamu (NetBlIOS)u mpenocraBisier BepXHUM
ypoBHsiM TpaHcriopTHbie yeiryru (NetBEUI);

» ATP (AppleTalk Transaction Protocol), NBP (Name dimg Protocol)
— TPOTOKOJIBI CEAHCOB CBSI3H U TPAHCIIOPTUPOBKU JaHHBIX Gupmbl Apple.
CerteBble IPOTOKOJIBI

CereBble MPOTOKOJIBI OOECMEUYMBAIOT YCIYTH CBSI3U. OTH MPOTOKOJIBI
UMEIOT JIeJI0 C aJpeCHON W MapHIpyTHON HH(OpMalKed, MPOBEPKOM OMIUOOK U
3alpocaMyd Ha TMOBTOpPHYIO mepeaauyy. CereBble MPOTOKOJBI, KpPOME TOTO,
OTIPEACISAIOT TpaBWia JJs OCYIIECTBICHHS CBSI3M B KOHKPETHBIX CETEBBIX
cpenax, Hampumep Ethernetunmu Token Ring. K nauGonee mnomynspHbIM
CETEeBBIM ITPOTOKOJIAM OTHOCSTCSI:

* IP (Internet Protocol) — TCP/IRpotokot [Jis iepeiadyu MaKkeToB;

* IPX (Internetwork Packet Exchange) spotokon mns mepemadu u
Mapuipytu3anuu nakeros ¢pupmel NetWare;

* NWLIink — peamuzanus nporokoina |IPX/SPXdupmer Microsoft;

* NetBEUI — TpaHcnopTHbIi NpPOTOKOJ, OOECHEYMBAIOIINN YCIyTH
TPAHCTIOPTUPOBKY JIaHHBIX AJis ceaHcoB U mpuioxkenuit NetBIOS;

» DDP (Datagram Delivery Protocol) — AppleTatiworokoi
TPAHCTIOPTUPOBKH JIaHHBIX.



3.4 Ctek npoTtokonoB TCP/IP

3.4.1 O6Lee onucaHue NpoTokonos, Bxoaswmux B ctek TCP/IP

ITox cemetictBom mpotokosoB TCP/IP B mmpokoM cMBICIE MOHHMMAIOT
00b1yHO Bech Habop ctangapToB RFC.OnHako oOmmM U 0CHOBOIIOIATarOITUM
9JIEMEHTOM I BCEX JTUX HPOTOKOJOB siBisieTcs Internet Protocol (IP)2tot
MIPOTOKOJI, COOCTBEHHO, M pealiu3yeT pacmnpocTtpaHenue uHbopmauuu mno |IP
cetu. Ero 3nauenune kak texHosornueckoil ocHoBbl ceth INTERNET ouenb
BEJIMKO.

[Tporoxon IP ocymectBisier nepenady nHpopMammu OT y3ia K y3JIy CETH
B BUJIE TUCKPETHHIX 070KOB makeToB. [Ipu 3Tom |P HEe HeceT oTBeTCTBEHHOCTH
3a HaJIeKHOCTh IOCTAaBKU MH(GOPMAIIHH, IIETTOCTHOCTh WM COXPAaHEHUE TTOPSIKA
NOTOKAa TMAaKeToB. OJTy 3ajady pemarwT [Ba Apyrux mporokonra  [CP
(Transmission Control Protocalporokoin ymnpaBieHus nepenadeid JaHHBIX) U
UDP (User Datagram ProtocgigiitarpaMMHBII IPOTOKOJI IIepeIavn JaHHBIX),
KOTOPBIE MCIIONB3YIOT MPOIeAyphl mpoTokoa |IP mis mepenaun mHbopmarm,
N00aBJIss K HUM JIOTIOJHUTENEHO CBOIO (DYHKIIMOHAIBHOCT.

TCP u UDP peanuzyroT paznuyHble peXUMbl JTOCTaBKU JaHHBIX. [CP -
IIPOTOKOJI C yCTaHOBIIeHUEeM coeanHenus, a UDP -neiitarpaMMHBIN POTOKO.

Beimie, nag TtpancnoptHeiMu mporokojamu [CP wmm UDP, nexart
MPOTOKOJIBI, PEATM3YIONIME T€ WJIM WHBIE TPUKIATHBIC CIYXKObI, TaKue Kak
oomen ¢aiinamu (File Transfer Protocol, FTR) cooOriienusiMu 371€KTPOHHOM
noutel  (Simple Mail Transfer Protocol, SMTP),o6ecneunBaromniue
TEPMUHAIBHBIA AOCTYH K yaaneHHbIM cepBepaMm (TELNET).

Takum oOpazoMm, wmepapxuto ympasieHuss B TCP/IP - cersix o0ObranO
NPECTABISIOT B BHJE IMSTUYPOBHEBOM KoHIenTyanbHOW moxenn (RFO791m
RFC1349) npuBenennoii Ha puc. 29.

O
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Yposes
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Puc. 29 ApxutekTypa u COBOKYIMHOCTh IpoToKoyioB TCP/IPy3mna csizu
cetu Internet

[lepBoiii ypoBeHb - ¢usnueckuii (hardware)onucsiBaeT Ty WM HHYIO
Cpeny mepenayu TaHHBIX.

Ha BropoMm ypoBHe - kanampHOM (network interface) naxogurcs
anmapaTHO-3aBUCHMOE IPOrpaMMHOE obecrieyeHue, peanm3syroliee
pacnpocTpaHeHue MHPOpPMAIMK Ha TOM WM WHOM OTpPE3Ke Cpelbl mepemaadn
JaHHBIX, OTIMCAHHOE B TJIaBe 2.

Tperuit ypoBens - cereBoii (internet) u ects nporokoin IP. Ero rnaBHas
3aja4a - MappyTtu3anus (BEIOOp IyTH Yepe3 MHOXKECTBO IMPOMEKYTOUHBIX
y3JIOB) TP JOCTaBKe MH(GOpPMAIMK OT y3ja OTIPABUTENsS JO y3Ja aapecara.
Bropass BaxkHas 3amaya nporokona |P - cokpelThe anmapaTHO-IpOrpaMMHBIX
O0COOCHHOCTEH cpeibl Mepefaud JaHHBIX U MPEAOCTaBICHHE BBIIIEIC)KALUM
YPOBHSIM  €IMHOTO YHU(DHUIIMPOBAHHOTO W  allapaTHO  HE3aBHCHMOTO
uHTepdeiica ais qocraBku nHGopMmaruu. Jlocturaemasi mpu 3TOM KaHaJbHAS
(ammapaTHas) ~ HE3aBHCHMOCTh M O0ECIIEYMBACT  MHOTOIUIATPOPMHOE
NIpUMEHEHHUE TPUIIOKEeHHH, paboTaromux Hax |P.

ITpu sToMm mpoToko IP He oOecrnieunBaeT TPAHCIIOPTHYIO CIYXOY B TOM
CMBICIIE, YTO HE TapaHTUPYET JOCTaBKY IAKETOB, COXpaHEHHE TMOpsSAKa |
[EJIOCTHOCTH TIOTOKAa TMIaKeTOB, W HE pAa3IU4yaeT JIOTUYECKHE OOBEKTHI
(mporiecchbl), MOPOKAAMOIIKME TOTOK HWHPOpPMAIMU. ITO 3aJadyd  JIPYrHx
nporokoioB TCP u UDP, oTHOCAImUXCS K YETBEPTOMY, TPAHCIOPTHOMY
(transportlyposHro.

Beimie Ha misiToM ypoBHE, nipukitagHoM (application) iexxat npukiiamHbie
3aJ1a4, 3arpallvBaoliie yCIyry y TPAHCIIOPTHOTO YPOBHS.

Crnenyer Takke OOpaTHTh BHUMaHWE HAa TEPMUHOJIOTHIO, TPATUIIMOHHO
ucnoiib3yemyro B auteparype no T CP/IP ais o6o3HaueHuss HHOOPMAIIMOHHBIX
00OBEKTOB,  PACTIPOCTPAHSIONIMXCS  MEXAY  Pa3IMYHBIMH  yYPOBHSMH.
[lpunoxenue mepenacT TPaHCIOPTHOMY YpPOBHIO coobOiieHue (message),
uMmerolee cooOpa3Hble JaHHOMY TPUJIOKEHUIO pa3Mep U CEMaHTHKY.
TpaHcnopTHBIM ypoBeHb "pa3pesaer” 3T0 cooOIIeHHE (eCIM OHO JOCTATOYHO
BEJIMKO) Ha makeThl (packet),koTopsie mepeaarTcs MEKCETEBOMY YPOBHIO (TO
ectb mporokony IP). IMocnemuuit popmupyer cBou |P makersl (ux ere
HaspiBaioT |IP gefitarpammamu). 3aTeM MpPOMCXOAMT HMX "yIakoBKa" B KaIphbl
(frame),mpuemiiemsie st faHHOW (U3NYECKOUN Cpebl epeayn HHPOPMAIIHH.

3.4.2 MNpoTokon kaHanbHoro ypoBHA SLIP (Serial Line IP)

[TepBeM cTanmaprom kaHaibHOTo YpoBHA (puc. 30), obecnednBaroninm
paboty TepmuHaoB mojb3oBateneil (TCP/IP)mo nmuausM cBsI3u, peann3yromux
IIOCJIeI0BATEIBHYIO Tepeaady CUMBOJIOB, cTail mpotokost SLIP (Serial Line IP),
pa3pabotannbiii B Hawame 80x romoB (RFC1055). [Mozgnee SLIP Obin
nogaepkan B OC UNIX u peanuzoBaH B MpOrpaMMHOM OOECIIEUEHUM IS
NIEPCOHANBHBIX KOMITBIOTEPOB.



[Iporokon SLIP xapakrepusyercs Ttem, dYTo OH oOecneynBaeT
BO3MOXHOCTh mnoakimouatecss K cetu INTERNET wepes cranpmapTHblii
untepdeiic RS232. SLIP ucnonp3dyeTcs B OKOHEYHBIX KOMIIbIOTEpaX,
MOJKIIOYEHHBIX K JIMHUSIM CBS3U, KOTOPbIE UMEIOT MPOMYCKHYIO CIIOCOOHOCTH
1,2...28,8Kout/c.

ITo cytu, kaap SLIP cTpykTyphl HE UMEET, OH TOJBKO MpeaycMaTpuBaeT
pasrpaHruYCHHE MOCIICIOBATEIBHO TIepeIaBaeMbIX MakeToB |IP (makeThl ceTeBOro
YPOBHSI) U TEM CaMbIM 00CCIIEYMBACT CHHXPOHHBIN BBOJI TAKETOB B KAHAJ CBS3H
(busmueckuit ypoBenb). Jlms storo B mpotokoiae SLIP wucmone3yercs
cnenuanpablii  cumBonm  "'END"  (puc. 30), 3HaueHWe KOTOpPOro B
niecTHaAaTepuaHOM rpenacrasienuu pasHo "CO" (11000000)B ciywae ecnu
B makete |P wumeercs Oaiit, ToxaectBeHHbI cumBony "END", To oH
3aMCHSETCSA NBYX0aWTOBOM MIOCJIE0BATEIIbHOCTHIO, COCTOSIIEN n3
cnermasibHbIx cumBojiop "ESC" ("DB"  11011011)m "DC" (11011100).
(ITpumensiemsrii B mpotokosie SLIP cumBon "ESC" ve paBen cumBony "ESC"B
koae ASCII, moaromy o6o3nauator ero "SLIP ESC".)Ecnu xe 0alT JaHHBIX
toxaecTBeH cumBoiny SLIP ESC", To on 3amensiercs aByxOalToOBOM
[IOCJIEN0OBATEILHOCTRLIO, COCTOAILEH M3 coOcTtBeHHO cuMBoia "SLIP ESC"u
cumBosia "DD"(11011101).TTocae mocnennero Oaiita makera |P mepemaetcs
cumBou "END".

Mexanusm dopmupoBanus kajapa nokaszad Ha puc. 30.31ech npuBeneHbl
cTtaHjapTHbeii naket |P, onun 6ailT kotoporo toxaectseH cumBoily "END", a
npyroit cumBomay "SLIP ESC"u coorBercTByomuii emy kaap SLIP, koropsrit
Oomnbiie Ha 4 GaifTa.

n [
L aKaT
11000000 11011011
co b8 J\
|
END esc \, Se— END
i :
co D8 |DC | D8 | DD co I
! 'l_iiﬂ”'lm ¢ S”P 1011101

~ !

Puc. 30.CootBerctBue Mexay kaapom SLIP u makerom IP

[Iporoxon SLIP He ompenenser MakCHMaibHO MAOMYyCTUMYIO JIMHY
"rH(pOpMALIMOHHOTO TOJIS" TIepeaBaeMoro "Kaapa', OJJHAKO peasibHbII pa3mep
"BkiaapiBaeMoro B kanmp' maketa |IP me momxen mpeswimate 1006 GaitTos.
JlaHHO€ OrpaHWYeHHE CBA3aHO C MEpPBOM peanusanuel mpotokona SLIP B
cootBercTByomeid OC BERKLEY UNIX, u mnosromy coOnroaeHue ero
HEeoOXoauMo Uit obecrieyeHUs: TpeOyeMoil  COBMECTUMOCTH  Pa3HBIX
peanmzanuii (Bepcwmii) SLIP.

Henocrarku SLIP:



. BO-TIEpPBBIX, NpoTokoa SLIP He obecneunBaer oOMEH aapecHOi
uHpopMareii. ITO OrpaHMyeHHUE HE IO3BOJIIET HCHoJib30BaTh SLIP mis
HEKOTOPBIX BUJOB CETEBBIX YCIYT;

. BO-BTOPBIX, OTCYTCTBYET HWHIUKALIMS THUMA MPOTOKOJA, MaKET
KoToporo "BkimaneiBaeTcs B kKamp SLIP. Iloatomy depe3 mocienoBaTelbHYIO
auHUIo0 ¢ moMonisio SLIP MoxxHO mepemnaBaTh Tpaduk UL OJHOTO CETEBOTO
POTOKOJIA,

. B-TpeThUX, B SLIP He mpemxycMoTpens! nporeaypsl oOHApYKEHUS
U KOPPEKIUHU OLINOOK.

Jlnst noBbiieHus: 3(PQGEKTUBHOCTH HCIOJNIB30BAHUS TMOCIEI0BATEIbHBIX
JMHUKA  CBsI3W  (YBEJIMYEHUE MPOMYCKHOM CIOCOOHOCTH) HCHOJBb3YHOTCS
AITOPUTMBI  CXKAaTHs JaHHBIX (HampuMmep, 3a CUeT YMEHbIIECHUS o0beMa
cinyxeOHO#M MH(pOpMaIKK, coaepikalieiics B 3arosioBkax maketos IP). Takyro
3aaauy pemraet nmporokos CSLIP.

3.4.3 MNpoTokon kaHanbHoro ypoBHs PPP (Point to Point
Protocol)

[Tpotokon PPP (RFC1661)6bu1 pazpaboran MHxeHepHO# mpoOIeMHOM
rpynnoi INTERNET u npumen na cmeny ycrapesiiemy npotokony SLIP.

B otmuume ot SLIP mpotokon PPP moxer pabGoratb HE TOJBKO C
untepdeiicom RS232,0H0 u ¢ apyrumu unTepdeiicamu mexay OO/ u AKJI
(RS422, RS4231 V.35). [Iporokon PPP moxeT paborarh 0e3 ympaBisiOIIUX
curnajgoB MojaeMoB (takux, kak "Request to Send", "Clear to Send", "Data
Terminal Ready")EauncTBeHHOE KecTKOe TpeOoBaHue, npeabspisemoe PPP k
JIMHUH CBSI3H, 9TO 00eCTieueHUe NYTUIEKCHOTO COCTMHEHUSI.

[Iporokos PPP Britouaer:

* MEXaHU3M OOpaMJICHHs TMAKETOB IMPOTOKOJIOB CETEBOTO YpPOBHS H
(bopMUPOBaHUS KaJIpOB ISl IEPEIaYH 110 JIMHHH CBSI3H,

 mporokon Link Control Protocol (LCP, RFC1471) nns
YCTaHOBJICHMsI, KOH(DUTYPUPOBAHUS U TECTUPOBAHUS COCTUHEHUS,

* mportokoubl cereBoro ympasienus Network Control Protocols (NCP,
RFC1473u RFC1474)nns ycraHOBJICHHUS W KOH(PUI'YPHPOBAHHS IMPOLEIYP
nepesaYn COOOIICHMI, TOCTYNUBIINX U3 CETEH, KOTOphle (PYHKIIMOHUPYIOT IO
pa3IMYHBIM CETEBBIM IPOTOKOJIAM.

®opmar kaapa nportokona PPP (puc. 31) anamoruven ¢opmary kamapa
HDLC u Bxitouaer:

¢nar (01111110),

noJie "Aopec” (11111111);,

nosie " Vnpasnenue" (00000011);

noje "Ilpomoxon" (2 Gaiita), 3HaYCHHE KOTOPOTO OMPEACIACTCS THUIIOM
nakera, cozeprkaiierocs B rose " Uugopmayus” (puc. 14);

noue " Ungopmayus™ (no 150006aiiToB);

noje " Koumponvrnas cymma” (2 6aiita; Cyclic Redundancy Code).



Ilone KoHntpoib
Axpec VYmpasnenue |IIpoToxon nrbopmaum (1o|sas cynva|®rar |
P 100000011  |(2 Gaiita) pMaLi - (1 y

mar 15006aiiToB) (2 Gaitra)

Puc. 31 dopmar kagpa PPP

Ipenmymecrea PPP. [lo cpaBHeHuro ¢ mpotokosiom SLIP mpoTokon
PPP sBnsercss 3HauuTenbHO Oo0Jiee pa3BUTHIM HHCTPYMEHTOM M HMEET
CJIETYFOIINE TTPEUMYIIIECTBA:

. BO3MOXXHOCTh OJIHOBPEMEHHOW pabOThl C Pa3IMYHBIMH CETEBBIMU
IPOTOKOJAaMH, a HE TOJIBKO ¢ |P;

. MIPOBEPKa MEJIOCTHOCTH JIAHHBIX

. noj/iep>KKa JMHAMUUECKOTo oOMeHa anpecamu |P;

. BO3MOXKHOCTB CokaTHus 3aroioBkoB naketoB |P u TCP ¢ momomnibro

AJITOPUTMOB, MCXAaHMW3M KOTOPLIX ITOXOXK Ha peaHHSOBaHHBIﬁ B IIPOTOKOJIC

CSLIP.

3.4.4 [Ipyrve npoTOKOmNbl KAaHaNbHOro YPOBHS.
Hecmortpst Ha Hammuue B creke TCP/IP 1Byx SBHBIX MPOTOKOJIOB KAaHAJILHOTO
yposast (SLIP u PPP),0H BecbMa ycrienHo B3auMOJEHCTBYET PAKTUIECKH CO
BCEMH M3BECTHBIMHU IMPOTOKOJIaMH KaHaimsHOTO ypoBHs (Ethernet, Token ring,

FDDIl u 1.1.).

3.4.5 IP npoTtokon

Kak yxe HEoJHOKpaTHO yKa3bIBalIOCh, |P - 3TO OCHOBHOW MPOTOKOIM
creka TCP/IP.

[Taker IP coctouT u3 3aroyoBka u 6j10ka manubix (puc. 32).IIpotokon IP
"paboTaet" TONBKO C 3arosoBkoM. PaccMoTpum 6osee moapoOHO KOAUPOBAHUE
MOJIEW 3ar0JIOBKA.

"Bepcusi mportokosaa |P" (4 Owura) mcmonelyercs Ui yCTpaHSHHS
KOH(JIMKTOB, KOTOPble MOTYT BO3HUKATh MPH M3MEHEHHHM BEPCUHU MPOTOKOJA
IP. CymecTByroT ueTBepTas v 1ecTas BEpCuH.

"JlamHa 3arojioBKa' JacT 3HAUYCHHWE JJIWHBI 3arojioBKa IIaKeTa,
U3MEpeHHOe B 32-OMTOBBIX CIIOBaX. JTO MMOJIE MPEAyCMaTpPUBAET M3MEHEHHE
JUTMHBI 3ar0JIOBKa B COOTBETCTBHU € MOJIsiMU "Yciayru” (TIEpeMEHHOM JITMHBI) U
" lononaenue (Hynu) moiist "Ycenyru'" 10 320MTOBOM I'paHHUIBI .

OKTET! 0...7 8...1¢ 16...2¢ | 24.. .3
1.4 Bepcus  |[Inuna Kareropust |/InMHa makeTa B OKTE€TaX BMECTE
IPOTOKO- [3aroyioBKa |00OcCayKHuBa- |c 3arojioBkoM (16 6ur)
na IPjmaketa B |[HUS makeTa
(4 6uta) |32 OuTOBBIX|(TIPUOPHTET)
CJIOBax (8 our)
(4 6ura)




5...8 |Upentudukarop  mepenaBaemoronaukatop [(Homep Oaiita, Ha
ucxoxHoro "Oonpmoro” makera (16"Emre KOTOPOM
OHTOB) nandeie”  (3{mpousBeneHa
owura) ouepeHas

(dbparmeHTanus
MCXOJTHOTO
"00J1b110TO"
nakera (13 6uT)

9...72 |Bpewms "xu3HU" | Tun [lone KOHTPOJBHON MNPOBEPKU
nakera B cetd (8TpaHcmopt- [3arosoBka makera (16 0uT)
OHTOB) HOTO
POTOKOJIA
TCP/UDP

13.. .16 |Anpec ormpasurens (32 06uta)

17.. .20 |Anpec nomyqarens (326wura)

21. .24 llone  "Ycayru"  (nmepemennas|/{omonHeHue (Hymnn) noJist
JUTHHA) "Venyru" no 32 6ut

25... JlaHHbIC

Puc. 32.®opmar nakera IP
[Tonre " Kareropusi oocay:;kuBanus nakera" (puc. 33) — l6aiit. OHo
BKJTIOYAET:

. cerment "llpuopurer” (3 Owurta). MoXKeT NPUHMMATH BOCEMb
3HayeHui: oT O (OOBIYHBINA TpHOpHTET) 10 7 (CETEBOE yNpaBJICHHE);
. outer "D", "T", "R". OHM yka3pIBalOT Ha TUI TPAHCHOPTHUPOBKH,

KOTOpBIN "3ampammBaer” makeT. Y CTAaHOBKA 3TUX OUT B cocTosiHue "'1" TpedyeT
COOTBETCTBEHHO HHW3KOW 3aJiepKKu Tpu Tiepenade maketa (delay), Beicokoit
nponyckHoi crmocooHoctu (throughput)u seicokoit Hamexxnoctu (reliability).
[Tocneanue qBa OUTa HE UCTIONB3YHOTCS.

[Tone " JlniumHa makera B OKTeTax, BMeCTe C 3aroJlOBKOM" 3aJacT
NOJHYIO (BKJIFOYAsl 3arojOBOK M JIaHHbIC) JJIMHY I[1aKeTa, W3MEPCHHYI B

okteTax (Oaiitax). [TonHas nauHa maketa |P npUHIMIHATBHO MOXKET JOCTUTATh
65 5350aiToB.

Butbl 0 [1 2 [3 |4 1[5 |6 |7
ITone "Kareropus IIpnopurer Peseps
oOciykuBaHUs makeTa” DT |R

Puc. 33.Koguposanue nons "Kareropust o0ciayxuBaHus nmakera"

[Iporokomy |IP, oOecrneunBaronieMy MEXCETEBOE B3aUMOJICHCTBHE,
IPUXOJIUTCS CTAJIIKMBATHCS C PA3IMUMSIMU B KOHKPETHBIX (PU3NYECKUX CETSX,
OJIHUM M3 KOTOPBIX SBIIETCS OTPAaHUYCHHE HAa MaKCHMAaIbHYIO JIMHY Kazpa,
paspellleHHyl0 B TOM WM uHOW (u3mueckoit cetn (maximum transfer unit,
MTU). Ilostomy IP Ttakke pemaer 3amady aeieHus (GparMeHTHpPOBaHMHSA)



OoJIBIIMX MaKeToB Ha Maibie (M, HA00OPOT, UX COOPKY). DTO TpedyeTcs nenarh
B TEX CIydasx, KOTJa Ha BXOJ HEKOTOPOW (PU3NYECKON CETH MOCTYyMaeT IMaKeT,
IPEBOCXOISIIHINA 1O ITTMHE MaKCUMAaJIbHOE 3HAUCHHUE JIJISl TAHHOM CETH.

@parMeHTHPOBaHUE OCYIIECTBISCTCA CIEIyIOIMM o00pa3oM. biok
JAHHBIX UCXOJMHOro (OOJIBIIOrO) MakeTa pasfesiaeTcss TaKUM 00pa3oM, YTOOBI
pa3Mep MOJIy4eHHBIX ()parMEeHTOB B CyMME C JIJTMHOW 3arojIOBKa HE TPEBBITIIAN
pasMepa kazapa s GU3HUECKON CeTH, B KOTOPYIO HANpPaBJISIOTCS (parMeHTHl.
[Tpu 3TOM (pparMeHTHI yIMaKOBBIBAIOTCS B MAKETHI, 3arOJIOBKA KOTOPHIX OYCHb
TIOXO0KM HA 3ar0JIOBOK UCXOAHOTO makeTa. YToObl MOHSTH, YTO JAHHBIE MAKETHI
comepxkar (parMeHThl OJHOTO OOJBIIIOTO TIAKeTa © O0ECMEYUTh €ro
MOCJICTYIONTYI0 COOPKY, MMPOM3BOIUTCSI YCTAHOBKA CHEIMATBHBIX MPU3HAKOB B
nose " Uuauxarop "Eme pgaHHble"; O0aiiTbl, MO KOTOPHIM pa3pe3alcs
WCXOJHBIM OJIOK JTaHHBIX, MOMeIIatoTcs B nose "Homep Oaiita, HAa KOTOpOM
mpousBeieHa odepenHas GhparMeHTanus UCXOIHOTO 0oJbIIoro” makera'; a B
none “"Hpentuduxarop mnepenaBaeMoro HUCXOAHOro "OojpmIoro” makera”
3alHUCHIBAETCS OJWH, OOmMMKA Ui Bcex (parMeHTOB, HIASHTH(PHUKATOP,
YKa3bIBAIOIINHN HA MIPUHAJICKHOCTh (PParMeHTOB K OJHOMY ' OOJBIIIOMY" OJIOKY
TaHHBIX.

[Tone " Bpems " :xu3HU" makeTa B C€TH YyKa3bIBACT BPEMs, B TCUCHUE
KOTOPOTO  MAaKeT JOJDKEH  CYIIeCTBOBaTb B ceTH. KoMmmbrOTepHI,
oOpabaThIBaroIIye JaHHbBIN MaKeT, yMEHbBINAIOT 3HAYCHUS 3TOTO IOJIS B TIEPHOJT
0o0paboTku ¥ XxpaHeHus Tmaketa. Korma Bpemsi >KM3HM HUCTEKAeT, MaKeT
yHUYTOXKaeTcsA. [Ipu 3TOM HMCTOYHWK COOOIICHUS YBEAOMIIICTCS O TIOTEpe
nakera. Hamuume KOHEYHOrO BPEMEHHM >KM3HU IIakeTa OOeCleyuBaeT, B
YaCTHOCTH, 3AIUTY OT TaKUX HEKEJIATEIbHBIX COOBITHI, KaK Mepeaada MmakeTa
M0 MUKJIMYECKOMY MapIIpyTy, IEperpy3Ka CeTei.

[Tosre "Tum TtpaHcmopTHOro mpoTokoda TCP/UDP" (8 OwuroB)
yYKa3bIBa€T MPOTOKOJ BBIMICTEKAIIETO YPOBHS, KOTOPOMY TIpeIHa3HAYCHA
uH(popMarus, coaeprKaiascs B moJjie JaHHbIX maketa |P.

[Tore "KoHTposbHasi mpoBepka 3arojioBka mnakera' (16 0Owur)
UCTIONB3YETCsI ISl KOHTPOJIS IIEIOCTHOCTH 3arojioBka naketa |P;

[Tore " Anpec ornpaBurenss” (32 Oura) — IP-agpec oTmpaBuTes
nakera,

[Tone " Aapec moay4uarens” (326uta) IP-ampec monydaress makera;

[Tone " Yeayru" (M3MEHSEMOW [UIMHBI) TNPUMEHSETCS ISl yKa3aHHs
HeoOs13aTebHBIX MapaMeTpoB [P, cBs3aHHBIX, Hampumep, C pEeKUMaAMH
Oe3omacHocTr WM Mapmpyruszanud. [lone " lomonenue (HyJm) moJist
"Yeayrn" go 32-0umToBoii rpaHunbl’ (M3MEHSEMOH JUTMHBI)  JTOTIOJHSIET
3aroJIOBOK TMaKeTa TaKuM o0pa3oM, YTOObI OH COCTaBIISI IEJ0€ YuCiIo 32-
OUTOBBIX CJIOB.

Anpeca |P



@usnueckue o0bektel ('BM, KBM, wMapumpyTusatopsl, cepBepsl,
nojicetd) B IP-cetn naeHTHPHUIMPYIOTCS MPU TIOMOIIA UMEH, Ha3biBaeMbIX |P-
aJipecaMu.

IP-anpeca npencrapistoT coboit 32 6utoBbie UaeHTU(GUKATOPBI. OOBIYHO
st ynoOctBa mnpezacTaBieHus: |P-aipecoB ucCHosib3yeTcs TaK Ha3bIBAEMOE
uudpoBoe Hanucanue |P-aapecoB, korja agpec 3aUChIBACTCS KaK JECATUYHOE
npejcTaBiieHne 4-x 6aiT, pa3aeeHHbIX ToukaMmu, Hanpumep 192.171.153.60.

B o0mem cnydae KaxkIblii aapec MOXHO TMPEJACTaBUTh Kak mapy
uneHTugukatopoB. Homep cetd u Homep I'BM. Ilpaktuuecku kaxawiid |P-
aapec JTOHKEH OBITh IPEICTABIICH B BUE OJHOU U3 TIEPBBIX TPEX, MOKA3aHHBIX
Ha puc. 34-0UTOBBIX CTPYKTYD.

BuThL 0 8 1]16 2| 24 3
Knacc A |Homep cetn Howmep y311a
KmaccB |1 C Homep cetn | Howmep v3ia
KiaccC 0 Howmep cetn | Howmep vana
Kmacc D 1C 'pvrmoBoii aapec
Kiacc E 11C 3ape3epBUPOBAHO

Puc. 34.CtpykTypa u knaccel |P agpecos

Bce IP-agpeca paspeneHbl Ha [T KJIacCOB, HO IPaKTUYECKOE
MPUMEHEHNE HAXOAT B OCHOBHOM TI€PBBIE TPH.

Knacc A onpenenen st cereii ¢ orpoMusiM (ot 65 53510 16 777 215)
YUCJIOM MaluH. B ampece 3Toro kimacca 7 OUT OTBEEHBI TIOJT HOMEP ceTH, a 24
OuTa moa HOMeEp y3ia.

Aopeca knacca B ucnonb3yroTcs IJisi CpeJHEMACIITAOHBIX CceTed, B
KOTOPBIX COAEPKUTCS OT 25610 65 S536MalivH; o HOMEP CETH U HOMEp y3Jia
otBoauTca 14u 16 0UT COOTBETCTBEHHO.

Aopeca xknacca C npeHa3HayeHbI ISl CETEH C YUCIIOM Y3JI0B MeHee 2506,
10l HOMEP MaIlIMHBI OTBECHO 8 OUT U 1o HOMep ceth 21 6wuT.

Crpykrypa |P-agpecoB opueHTMpOBaHa Ha OIPEIECICHHOE CETEBOE
coenuHenue, a He Ha OBM, 4TO BBI3BAaHO HEOOXOIUMOCTBHIO OO€ECIEUYEHUS
BbICOKON 3¢ dekTuBHOCTH MapupyTusauuu |P-maketos. CrnenoBatensHo, mpu
"mepemeniennn’ OBM #3 ofHOW TOICEeTH B APYTYH0 y HEE JOHKEH OBITh
o0s3atensHO U3MeHeH |P aapec.

IP-anpecanus BkouaeT ampeca, oOpaiieHHbIE K COBOKYITHOCTH MAIlliH
u/wm  cereii. Cpemu  TakMx  aJpecoB  pa3M4YalOT  JiBa  KJjacca:
mpokoBeiarenbHbie  (broadcast),oopamiennsie "kKo BceM”, M TPYIIOBBIC
(multicast),o6pariieHHbIe K 3aJaHHOMY MHOXECTBY 00beKTOB. CYIIIHOCTH 3TOTO
KJlacca aJpecaluy 3akKo4aeTcs B 3alOJIHEHUM aJpPECHBIX TOoJIed HYJIsMU
(oOpaienrie Kk JaHHOMY OOBEKTy) WM efauHUIaMHu (oOpalieHHe KO BCeM
o0BbeKTaM).

dopMupyeMblie 10 ATUM IIpaBuiIaM cnenuanbabie |P-agpeca moka3zansl Ha
puc. 35.

Tun agpeca | Homep cetn Homep ' BM

1 0000000000000000 0000000000000000




2 0000000000000000 XXXXXXXXXXXXXXXX
4 1111111111111111 1111111111111111
5 XXXXXXXXXXXXXXXX 1111111111111111

Puc.35 Cnenmansneie |P-agpeca

Aopec 1 MOXET UCHOJIB30BATHCA B MPOLEAYyPE HHUIMAIU3ALUHU, KOrAa
pabouas craHIus He 3HaeT (pu coriacoBanuu) cBoero |P agpeca.

Adpec 2, B KOTOPOM HOMEp CETH 3aMOJHEH HysIMH, a HomMep IBM nmeet
oTpeIe]ICHHOE 3HaYeHUE, eCTh aJIpeC KOHKPETHON MAIIMHEI B CETH, U3 KOTOPOM
OHa mojyuynia maker. [IpumMeHeHne Takoro aapeca BO3MOXKHO B TOM ClIydae,
korma OBM otmpaButens HE 3HAET HOMEpP CETH, B KOTOpOil paboTaeT. ITOT
aJpec WCTIOJB3YETCS TOJBKO Kak aapec IMoJydaTelas W HUKOTIAa Kak aapec
OTIIPABUTEIS.

Aodpec 4, B KOTOPOM HOMEp CETH MMEET HEKOTOpOE 3HAaueHHUE, a HOMEp
I'BM 3amonHeH eauHUIIAMH, Ha3bIBAeTCS TPSMBIM IIHPOKOBEHIATEIEHBIM
anpecom (direct broadcast address)gpamienasiM ko BceM DBM B jpaHHOMU
nojacetd. Bmecte ¢ HHMM B KadyecTBe IMPOKOBEINATEIBHOTO  MOXET
IPUMEHSTHCS TaK)Ke JIOKAIbHBIN, WM orpaHndeHHbIH, aapec (limited, wiu local
broadcast address),nenmukoM 3amonHEeHHBIH enuHULAMU  (adpec  3),
WCIIOJIB3yEMbId B TOM CiIy4ae, KOTJIa HOMEpP CETHU IO KaKUM-IHNOO0 MpUIuHAM
Hen3BeCcTeH. Mcnonp30BaHme 3TOTO ajpeca He PEKOMEHYeTCs .

I'pynnosou  adpec ~ (multicast  address), B  ormmume  or
IIMPOKOBEIIATEILHOTO, MPUMEHSETCS TIPU OOpAIEHWH K BBIICIECHHON TPYIIe
5BM (HO He kKO BceM DBM) HEKOTOPO#l (hM3HUYECKON CETH WM TPYIIIIbI CETEH.
B »TOoM cnmywae wucnome3yrorcs azapeca kimacca D (puc. 34). I'pynmosas
anpecariusi B TCP/IP perimamentupyercss mpotokojom Internet  Group
Management Protocol (IGMP, RFC111&)pnasmumm coctaBHOM YacThio B IP.

I'pynimoBoii agpec MoxeT 00beAuHATh DBM pa3HbIX (U3UYECKUX CETEH.
DTO AOCTUTACTCS MTyTeM HMCIIOH30BAHMSI CIICIIMATBHBIX IPOTOKOJIOB TPYIITOBOM
MapIIpyTU3aIUH.

Kaxmas OBM wmoxer (nmpu oOmnpeneieHHBbIX — aIMHHUCTPATUBHBIX
MOJJTHOMOYHSX) B JIFOOOW MOMEHT IOJKIIOYHTHCS K BBIICICHHON aJIpecHOM
TPYIIIIE WU BBIATH U3 HEe.

B xonme 1992 roga coobmectBo WHTepHeT nmnsi pemieHus mnpobiem
aJPECHOTO MPOCTPAHCTBA M PAZla CMEKHBIX 3a7ad pa3paboTaio TpHU MPOEKTa
npotokojioB. “TCP and UDP with Bigger Addresses (TUBA)”; “Corom
Architecture for the Internet (CatnlPy “Simple Internet Protocol Plus (SIPP)
[3]. Tlocne ananm3a BcexX ITUX MPEUIOKEHUIH ObLT MPUHAT HOBBIA MPOTOKOJ
IPV6 ¢ IP-anpecamu B 128 6ut Bmecto 32 aiist IPv4. BHenpeHue 3Toro HOBOTO
NPOTOKOJIA TPEACTABISET OTACIBHYIO CEpPhE3HYIO0 MpoOJeMy, TaKk Kak 3TOT
MPOIIECC HE MPEIoiaracT 3aMeHbl BCETO IPOrPaMMHOTO 00eCIieYeHHs BO BCEM
MUPE OJTHOBPEMEHHO.

Anpecnoe npoctpancTBo IPV6 pactipenensiercs IANA(Internet Assigned
Numbers Authority «omuccus mo cranmapTaeiM yuciam B Unrtepuer [RFC-
1881]).



IANA nenerupyer npaBa Bbiaauu |P-agpecoB pernoHaibHbIM CEpBHC-
npoBaiiepaM, CyOperuoHaJbHBIM CTPYKTypaM M opraHuzanusM. OTAenbHbIe
JWIla W OpraHW3alid MOTYT TIOJNYyYWTh ajJpeca HETMOCPEICTBEHHO OT
PETHOHAIBHOTO pacIpeeUTeNs Wi CepBUC-TIpOBaiiiepa.

[Tepenaua agpecnoro mpoctpancTBa oT IANA He siBisieTcst HeOOpaTUMOM.
Ecnu, no muenuro IANA, pacniopsautesb aipecHOro MpOCTPAHCTBA JOMYCTHI
ceppe3nbie omuOku, |ANA MoOXeT aHHYJIUpOBaTh BBINOJHEHHOE paHee
BBIJICTICHUE.

IPV6 npeacrapiser coboii HOBYI0 Bepcuio npoTokosia Mutepuer (RFC-
1883),sBnsronnyrocst mpeemuutieii Bepcun 4 (IPv4; RFC-791)13menenus IPv6
110 OTHOIIEHMIO K |PV4 MOXHO moAenuTh Ha CAEAYOIIHUE TPYIIIIbL:

. Pacwupenue aopecayuu

B IPv6 mmnHa aapeca pacmupena g0 128 out (mportus 32 B IPv4), uro
MO3BOJIAET OOECHeunTh OOJIbIIE YPOBHEH HEpapXuH aJpecaluy, yBEIUYUThH
YHCIIO aJIPeCyEMBIX Y3JIOB, YIIPOCTUThH aBTO-KOH(Urypauuto. /s pacmmpeHus
BO3MOXXHOCTH MYJIbTUKAaCTHHT-MAapIIPYTH3AIMd B aJpECHOE TOJ€ BBEICHO
cybmosie "scope" {pymma aapecoB). OmnpenaencH HOBBIM THIT ajpeca "anycast
address" FHHMKacTHBIN), KOTOPBIM HCIOJb3YyeTCS JUIS IOCBUIKH 3alpOCOB
KJIMEHTa 000 Tpymnme cepBepoB. DHHKACT-afpecalus IpeaHa3HadeHa s
UCTIONIb30BaHUsl ¢ HaOOpOM B3aMMOJCHUCTBYIONINX CEPBEPOB, YbU ajpeca He
W3BECTHBI KIINCHTY 3apaHee.

. Cneyughuxayus ghopmama 3a20106K08

Hekortopeie mons 3aronoBka |Pv4 orOpachiBaloTCS WM J€IAIOTCS
OMIIMOHHBIMU, YMEHbINAs H3IACPKKHU, CBSI3aHHbIE C OOPaOOTKOW 3arojoBKOB
MaKeTOB C TeM, YTOObl YMEHBUIUTh BIMSHHE PACHIMPEHUS IJIMHBI aIpECOB B
IPV6.

. VYnyduieHHas noaAepKKa paClIMPEeHUN U ONIUN

W3menenne xonupoBaHus onuuid |P-3aroioBKOB MO3BOJSIET OOJIETYUTH
nepeagpecannio MakeToB, OCia0IsIeT OrpaHUYCHNS HA JUTMHY OMIMA U JeNacT
0osee TOCTYIMHBIM BBEJICHUE TOTIOTHUTEIBHBIX OMIUNA B Oy IyIIEM.

. BosmooicHocmes nomemku NOMoKo8 OAHHbIX

BBenena  BO3MOXXKHOCTH ~ TIOMEUYaTh  TAKeThl,  MPHHAJJICIKAIINE
OTIpeIeIEHHBIM TPAHCIOPTHBIM TIOTOKAM, JUISI KOTOPBIX OTIPABUTENH 3aIIPOCHIT
ONPE/ICIICHHYIO Mpoleaypy oOpaboTKH, HampuMep HecTaHaapTHeIM Tum TOS
(Bup yciyr) mim 00paboTKa TaHHBIX B pealbHOM MacmTabe BpeMeHH.

. Hoenmughuxayus u 3awyuma uacmulx o6 MeHO8

B IPv6 BBenena cnenmdukanus uaeHTU(GUKAIUN CETEBBIX 00BEKTOB WU
CyOBEKTOB, JUisi 00ecredeH sl [EeIOCTHOCTU JaHHBIX M MPH KEJIaHWW 3alUThI
YaCTHON MH(POPMAIIH.

dopmat u cemanTuka aapecoB |Pv6 omucanbsl B nokymente RFC-1884.
Bepcus ICMP IPv6paccmorpena B RFC-1885 fuc.36).
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EBepcus

MNMpuop.

MeTKa NoToOKAa

Pa:mep nonA AaHHLI X

MpenenkHoOB

Cneaylowmi saronosok| - - o

Anpec oTNpaRUTenA

Afpec nony4yarenn

Puc. 36.Dopmar 3aronoBka nakera |Pv6

Bepcus 4-6utHbI KOJT HOMepa Bepcun MHTEpHET-TIpoTOKONA (BEpCHs
HutepHer-npoTokoina amns |IPv6= 6)
[Ipuop. 4-OUTHBII KOJ IPUOPUTETA

MeTka noToka

24-0UTHBIN KO METKH MOTOKA (111 MyJIbTHMEIHA)

Pazmep moJiisi|16-0utoBoe ynciio 0e3 3Haka. Hecer B ceOe KO JUTMHBI ITOJIA

JTAHHBIX JIAHHBIX B OKTETaX, KOTOpOE CIeayeT cpa3y IOCJe 3arojoBKa
naketa. Eciaum koa paBeH HYyJO, TO JUIMHA TOJSI JTaHHBIX
3amKcaHa B IOJIe JaHHBIX jUuMbO, koTopoe B cBOIO ouepenb
XPAHUTCS B 30HE OILIUH.

Cnenyromuii  [8-0uToBBIN paznenutensb. MaeHTuduiupyer Tum 3arojoBka,

3aroJIOBOK KOTOPBIM clienyeT HemocpencTBeHHO 3a |Pv6-3aronoBkom.
Wcnons3yeT Te ke 3HadeHwus, yto u nporokon IPv4 [RFC;
1700].

[IpenensHoE 8-0utoBoe 1enoe yucio 0e3 3Haka. YMeHpliaercd Ha 1 B

YHCJIO IIaroB

KOKJIOM y3J€, 4Yepe3 KOTOpbld mnpoxoauT makeT. I[lpu
IpeesIbHOM YKCIIE IIaroB, paBHOM HYJIIO, MTAKET YIaJsIeTCs.

Anpec 128-6uroBsblii anpec ornpaButens makera. Cm. RFC-1884.
OTIIPaBUTEIIS

Anpec 128-0uToBbIif azpec momydarens mnakera (BO3MOXHO, HeE
TIOJTyYaTelIs KOHEYHBIN TMOJIydaTeib, €CIH MPUCYTCTBYET MapIIPyTHBIN

3arosioBok). Cm. RFC-1884.

| P Bepcusi 6 apxuTekTyphl aipecanuu
CyliecTByeT TpH THUIIA A/IPECOB:

unicast: WUnentudukatop onuHoyHoro untepdeiica. [laker, mocinaHubi
0 YHHKAaCTHOMY ajJipecy, JOCTaBiseTcs HMHTepPeicy,
YKa3aHHOMY B aJipece.

anycast: Wnentudpukatop Habopa wuHTepdericoB (MpuHAIICKANUX

pasHbIM y3iaM). IlakeT, mocIaHHBIN MO SHMKACTHOMY ajpecy,
JIOCTABJIETCS OJTHOMY M3 MHTep(]eiicoB, ykazaHHOMY B ajipece
(Ommkaiimii, B COOTBETCTBHM C MEPOH, OMNpeaAeIeHHOM




HPOTOKOJIOM MapIIPYTH3AIMH).

multicast: WnentuduxaTtop Habopa uHTepdericoB (0ObIuHO
NPUHAUISKAIMX Pa3HbIM y3i1aM). [lakeT, MOCIaHHBIA 110
MYJIBTUKACTHHT-aJIPECy, IOCTaBJIIETCS BCeM HHTepdeiicam,
3aJ[aHHBIM 3THUM aJPECOM.

B IPV6 He cymecTByeT HIMPOKOBEMIATENBHBIX aApecoB, UX (PYHKIIUU
nepeIanbl MyJIbTUKACTUHT-aIpecam.

B IPV6 Bce Hynu u BCe €IUHUIILI SIBISIOTCS TOMYCTUMBIMHA KOJAMH ISt
JTHOOBIX TIOJICH, €CIT HE OTOBOPEHO MCKITIOYCHUE.

Mopean aapecaunu

IPV6 anpeca Bcex THIIOB acCOLMUPYIOTCA ¢ HMHTEpdercamMu, a HE C
y3namu. Tak Kak Kaxapld mHTepdelic MPUHAIICKUT TOJIBKO OJHOMY Y3IY,
YHHKACTHBIN ajipec HHTepdeiica MOKET HISHTUDHUITUPOBATH y3ell.

IPVG-yHMKaCTHBIN agpec COOTHOCUTCS TOJBKO C OJHUM HHTepdeiicom.
Onmnomy  uHTepdelicy MOryT COOTBEeTCTBOBaTh MHOro |Pv6G-ampecos
pa3iuuHOro THIa (YHHKACTHBIE, SHUKACTHBIC W MYJIbTUKACTHBIE). CyIIecTByeT
JIBa MCKJIFOUEHHMSI M3 ATOTO MPaBHJIA:

1. OnuHouHBIH aapec MOXET TMPUNHUCHIBATHCA  HECKOJIBKUM
buzndeckuM uHTEpdencaM, eciau IPUIOKEHNE PacCMaTPUBAET 3TH HECKOJIBKO
nHTepEHCOB KaK eAMHOE I1E10€ TTPHU MPEICTABIICHNN €ro Ha ypoBHE VHTEpHET.

2.  MapmpyTu3atopsl MOTYT HUMETh HEHYMEPOBAaHHBIE WHTEP(EHCHI
(mammpumep, wuHTepdeiicy He mnpucBamBaeTcs Hukakoro |Pv6-aapeca) s
COCIMHEHUI TOYKA-TOYKA, YTOOBI HCKIIOYHTh HEOOXOJUMOCTh BPYUYHYIO
KOH(GUTYypHpOBaTh U 00BIBIATH (Advertisepru agpeca. Anpeca He HYKHBI IS
COCIMHEHUI TOYKA-TOYKAa MAapIIpyTH3aTOPOB, €CIU JTH HUHTepPeich He
UCTIONB3YIOTCSl B KAYECTBE TOYKHU OTIIPABJICHUS WJIM HAa3HAYEHUS TPU TOCHLUIKE
IPV6 nefitorpamm. MapiipyTuzaius 371€Ch OCYIIECTBISETCS 10 CXeMe, OJIM3KOM
K ucnoJyibzyemoit mporokosiom CIDR B IPV4.

IPv6 cootBerctByer ™momemu |Pv4, rtoe cyOceth acconumpyercs ¢
karasioM. OTHOMY KaHally MOTYT COOTBETCTBOBATh HECKOJLKO CyOCeTeH.

YHuKacTHBIE ajpeca

IPv6-yaukacTHbie ampeca, CXOAHBI ¢ TpaguimoHHbIME |PV4-anpecamu
npu OeckiaccoBoii mexaomeHnoi mapmpyrtusanuu (Class-less InterDomain
Routing - CIDR).

CymiecTByeT HECKOJIbKO (hOpPM MPHUCBOCHUSI YHUKACTHBIX aapecoB B |IPV6,
BKJIIOYasi I100aJIbHBIN YHUKACTHBIN ajpec mpoBaiinepa (global provider based
unicast address)reorpaduueckuii yHukacTHbii agpec, NSAP ampec, IPX
uepapxuueckuii aapec, IPv4-compatible host addressr. ..

V3nbl IPV6-MoOryT uMeTh CyliecTBEHHYIO WM Majlyw HH(opMamnuioo o
BHyTpeHHe# cTpykrype |PV6-ampecos, B 3aBUCHMOCTH OT BBITIOIHIEMON Y3JIOM
pomu (Hampumep, OBM wmnm mapuipytusarop). Kak MuHMMYM, y3el MOXeET
CUMTATh, YTO YHUKACTHBIN ajpec (BKJIFOYAs €ro COOCTBEHHBIN aapec) He UMeeT
HUKaKOW BHYTpPEHHEH CTPYKTyphl. To ecTh mpeactapisieT coboit 128 6utoBblii
HECTPYKTYPUPOBAHHBINA 00pa3.



OBM MoXkeT AOMOJHUTENBHO 3HATh O NMpeduKce cyoceTu Jisl KaHajoB, C
KOTOPBIMU OHA COEJIWHEHA, TJe pa3jM4YHble aJpeca MOTYT HUMETb pa3HbIE
3HaueHus N (puc. 37):

N but 128-N 6uT

Mped uke cybceti WHTepd eic ID

Puc.37 Ctpykrtypa agpeca IPv6

bonee cnoxxubie DBM MoOryT ucnosib3oBaTh U JAPYTU€ HEPAPXUUECKUE
I'PaHULIbl B YHUKACTHOM ajipece. XOTs MpOCTEHIINE MapIIpyTU3aTOPbl MOTYT HE
3HaTh O BHYTpeHHEH cTpykType |[PV6 yHUKacTHBIX aipecoB, MapuIpyTHU3aTOPHI
JOJKHBI 3HAaThb 00 OfHOW uiaM Oojee HepapXUYeCKUX TpaHuLax A
oOecrnieyeHnst paboOThl MPOTOKOJIOB MapIIpyTU3aluu. M3BeCTHbIC TPaHULBI IS
pasHBIX MapHIPyTU3aTOPOB MOTYT OTJIMYATBCA MU 3aBUCAT OT TOrO, Kakoe
MOJIO’KEHNE 3aHUMAET JTaHHBIN MPUOOP B HEPAPXUH MAPIIPYTU3AIUH.

JHUKACT-ajpeca

JHukact-aapec |Pv6 sBuserca aapecoMm, KOTOpBIM  MPHUIHCAH
HECKOJIbKUM HHTepdericam (00bIYHO MPHUHAICKALNIMM Pa3HbIM y3JaMm), TpU
TOM TaKeT, IMOCJIaHHBIA 10 SHUKACTHOMY ajpecy, OyneT J0CTaBlIeH
ompkaiiiemy uHTEpdency.

DOHUKACTHBIE ajJpeca  BBIACISIOTCA M3  YHHUKACTHOTO  aJIPECHOTO
MPOCTPAHCTBA M HCIONB3YIOT OJWH M3 M3BECTHBIX YHHUKACTHBIX (HOpMAaTOB.
Takum o00pa3oM, SHHUKACTHBIE aJpeca CUHTAKCUYECKH HEOTIUYUMBI OT
yHUKAacTHbIX. Korjma yHUKAacTHBIM ajpec mnpumnucan Oojee 4YeM OJIHOMY
uHTep(eiicy, OH mpeBpaliaeTcs B YHUKACTHBIA agpec, U Y3Jbl, KOTOPHIM OH
NPUIKCAH, AOJDKHBI OBITh CKOH(UTYPUPOBAHBI TaK, YTOOBI Paclo3HABaTh 3TOT
ajapec.

OpHMM TIPUIIOKEHHEM SHUKACTHBIX aJpecOB SBJSETCS HICHTU(UKALNS
Habopa MapIIpyTU3aTOPOB, MpUHAICKANUX WHTEpHET cepBUC TpOBaaepy.
Takue angpeca B MapmpyTHOM 3aronoBke |PV6 moryt wucmonn30BaThbcs B
KauecTBe IPOMEXKYTOUYHBIX, 4YTOOBI OOECHEYUTh [OCTaBKY MaKeTa uepes
OTpEeIETICHHOTO MpoBaiiiepa WK MOCIEA0BATEILHOCTh MPOBaiAepoB. Jpyrum
NPWIOKEHUEM  SIBIIAeTCS  MJeHTU(UKanug Habopa  MapUIpyTHU3aTOPOB,
CBS3aHHBIX C OMNPENEICHHON CyOCceThlo, WM Habopa MaplHIpyTH3aTOPOB,
o0ecreurBaonIX JOCTYI B ONPEIeTICHHBIN TOMEH.

NmeroTcst crienyroniue OrpaHUYeHUs] MPU MCIOJb30BaHUM SHMKACTHBIX
IPv6-anpecos:

. OHUKACTHBIN aJpec HE MOXKET HCIOJIb30BaThCs B KaYECTBE aapeca
OTIIpaBUTENS B IPV6 makere.
. DOHUKACTHBIN afpec He MOXKeT ObITh nmpunucad 9BM |IPV6. Takum

0o0pa3oM, OH MOXKET MPUHAIEKATH TOJBKO MapIIPyTH3ATOPY.
MyabTHKACT-aapeca



Mynbtukactunr-aapec |PV6 sBiasieTcs maeHTH(GUKATOPOM JUIsl TPYIIITBI
y3JI0B. Y3€l1 MOXET MPUHAJISKATh K JIFOOOMY YHCITy MYJIbTUKACTHHT TPYIIIL.
MyabTHKACTHHT-aApeca UMEIOT clieayrouuii ¢popmat (puc. 38):

8 6uT 4 6ura | 4 Outa 112 6uT
111111 | dnarw | Scope MagHTudukatop rpynnbl
Puc. 38

11111111 B wawyane azapeca  uAeHTUPUIUPYET  aapec,  Kak
MYJIbTUKACTUHT-a]IpEC.

B none ®naru crapmme 3 ¢rara 3ape3epBUPOBAHbI U JIOJKHBI OBITh
OOHYJICHBL.

t = Oyka3sIBaeT Ha TO, 4TO ajapec sABisiercs cranaaptHeiM (“'well-known")
MYJIBTUKACTHBIM, O(UIINATHLHO BBIIEICHHBIM TSI TII00aTHHOTO HUCIIOIh30BAHUS
B MHTEpHET.

t = 1 yka3pIBaeT, 4YTO JAHHBIN MYJIbTUKACTHHT-APEC MPHUCBOEH BPEMEHHO
("transient").

[lone scope mnpencrtaBisier coOoil 4-OMTOBBIA KOJ MYJIbTUKACTHHIA,
NpelIHAa3HAYeHHBIM IS ONpeleNieHusT TNpeleabHOl  o0nactu  AeicTBUs
MYJIbTUKACTUHT-TPYTIIIHI.
3HaueHHE MOCTOSHHO MPUCBOEHHOTO MYJbTUKACTHUHI-aJpeca HE 3aBUCUT OT
3HAYEHMsI MOJIs1 SCOPE.

HemnocTostHHO BbIJIEJIEHHBIE MYJIBTUKACT-aJIpeca UMEIOT 3HAaUEHHUE TOJIbKO
B IIpe/iesiax JaHHOIo orpanuycHus (Scope).

MynpTHKaCTUHT-aJpeca HE TOJDKHBI UCIIONIb30BAaThCA B KaUueCTBE ajpeca
otnpasutens B |PV6-meliTorpaMMax WM BCTpeYaThCs B JIIOOBIX 3aroJioBKax
MapHIpyTH3AIIUH.

3.4.6 NMpeobpasoBaHne |P-agpecoB B ¢u3nyeckue apgpeca

OKOHEYHbIX YCTPOUCTB

Konnenmus cetn INTERNET, o0beaunsitomnieit pasHopogHbie 0 TUTIAM
anmnapaTHO-IIPOrPaMMHBIX CPEJICTB U MPOTOKOJIaM (pu3myeckue ceTH, Tpedyer
YCTaHOBJICHHSI KECTKOro CcOOTBEeTCTBUSI |P-ampecoB Quinueckum aapecam
OKOHEYHBIX YCTPOUCTB.

3amauy ompeneneHus ¢usndeckoro aapeca OBM mo ee |P-aapecy
pemraror gBa mporokona: Address Resolution Protocol (ARP, RFC826)
Reverse Address Resolution Protocol (RARP, RFC38@)smme B IP B Bue
COCTaBHBIX YacTeH.

Cymnocts npotokosia ARP 3akmrouaercs B cienyromeM. Eciu y3zen A
JIOJDKEH CBS3aThCS C y370M B u 3HaeT ero |IP-aapec, HO He 3HaeT ¢uzmueckoro
anpeca, TO OH TMepedaeT MIMPOKOBEUIATENIbHOE COOOIIEHHE, B KOTOPOM
3ampamivMBaeT (U3MYecCKud anapec ys3na B. Bce y31bpl mpUHUMAIOT 3TO
coo0IlleHne, OJHAKO JIMIIb Y3€l B OTBeuaeT Ha HEro, Mochljaas B OTBET CBOM
¢uznueckuit agpec y3ny A. llocnemnwmii, momyuuB ¢usnueckuii anpec B,



3allOMUHAET €ro, 4ToObl HE 3ampaniBaTh MOBTOPHO TIPH  CIICTYIOIINX
oOpalleHusix K y3iy B.

DTOT aJirOpUTM MpUEMIIEM ISl citydasi, korjaa y3en 4 "3Haer” coil IP-
anpec. B mpoTuBHOM citydae, Koraa y3en A sSBIsSETCs, HanpuMmep, 0e3MCKOBOMA
pabodeil craHnuel, y KOTOpPOH TOJBKO YTO BKIIOUWIIM MUTAHWE W OHA HUYETO
HE 3HaeT HH O cebe, HU 00 OKPYXKAIOUMX, U HE MOXET IPOU3BECTH
JTUCTAHIIMOHHYIO 3arpy3Ky OTEpallMOHHON CHCTEMBbI, “cracaeT” MPOTOKOI
RARP. V3en A mupokoBemarTeabHO BbI3bIBAET 0OCIYKHUBAIOIIUN €ro cepBep,
yKa3bIBas B 3ampoce CBo (pusndeckuii aapec (Mpu 3TOM y3ell A MOXKET JaxKe He
3HaTh ajapeca cepBepa). B cerm Bcerma ectb MO MEHBIICH Mepe OAHH
oOcmyxuBatommii  Takue 3ampockl  cepBep (RARP<epBep), koropsiii
pacmo3HaeT 3ampoc OT pabodyeil cTaHIMH, BbIOMpAeT M3 HEKOTOPOro CIHMCKA
cBoOomHbIl  |P-ampec um mepemaer y3my A cooOiieHue, BKIIOYAOIIEE
JWHAMUYEeCKH BbiAeneHHbIN y31y A [P-ampec u npyryro HeoOXxoaumytro
uHpopmaruio. [Ipu TakoM anropuTMe BBIXOA M3 CTPOS €IUHCTBEHHOTO B CETH
RARP<cepBepa ouenbp  "HexenareneH', modToMmy nportokonl RARP
MO/ICP>)KUBAET HECKOJIBKO CEPBEPOB B CETH, 'TTOACTPAXOBbIBas ceOsl.

3.4.7 NMpoTokonbl TpaHcnopTHoro ypoBHa TCP u UDP

[Tonyyatenem cooOlieHust SBJISIETCA NpPUKIAJHAs 3amada (mporecc).
[Iporieccbl  U3MEHAIOTCS  JUHAMHYECKH: OHH  MOTYT  CO3[aBaThCsi M|
YHHUTOXKAThCSA; 0OJiee TOro, MPU yCTAaHOBKE CBSI3M C HEKOTOPHIM IMPOIIECCOM
HENb3sl OBITh YBEPEHHBIM B TOM, YTO BO Bpems paOOThl OH HE OyAeT mpepBaH
WTH YHUYTOXKEH (HarmpuMmep, BCICACTBHE Tiepe3arpy3Ku KOMIBIOTEPA).

BBoa maHHBIX, HEOOXOIMMBIX TPOIECCY, U BEIBOJ JAHHBIX MTPOU3BOISATCS
gyepe3 JIorTudeckre (MporpaMMHO OpPraHW30BaHHBIE) TOUYKHU - nopmul. [Ipomecc
KaKk OOBEKT MPEACTABIISICTCS COBOKYITHOCTBIO TOPTOB, 4Yepe3 KOTOPHIC OH
B3aMMOJICUCTBYET C APYTHUMH MPOIECCAMU CETH.

JIrob6oe oOparmienne K mporieccy B ynaneHHoit 9BM ocymecTsusieTcs nmpu
MOMOIIM  ajpeca,  COCTOANIETO M3  JBYX  YacTei: IP-ampeca,
uaeHTuunupyromero 9BM, u Homepa nopTa, UASHTHPHUIUPYIOIIETO MPOIIeCC.

Bce 3amaun MOXHO YCIIOBHO pa3leNuTh Ha JBE OOJBIIHE TPYIIIHI:
u3BectHbie BceM (Wellknown)u npouwre. K n3BecTHBIM OTHOCATCS 3anaun (HMiu
YCIIYTH), MOJYYUBIIAE MOBCEMECTHOE pacpocTpaneHue. i1 HUX CYIIECTBYIOT
3apaHee omnpe/iesieHHbIe TOpThI, 3akperuieHHbie B cTanaapTax INTERNET. Oto
TaKk Ha3plBacMble XopoImmo u3BecTHhle Homepa (wellknown numbers).
Brimenennem HOMEpOB  3apaHee  ONPEACICHHBIX TOPTOB  3aHMMAETCS
opraam3amus IANA (Internet Assigned Numbers Authority).

[Ipy HanucaHuu COOCTBEHHOIO MPWIOKEHUS B paMKaxX JIOKAJIbHOU
3aJ]a4l MOYKHO BBIOPAThH JIF00OH MOPT (32 MCKITIOYSHUEM 3ape3ePBUPOBAHHBIX )
W, 3Has ero HOMEp, OOMEHUBAThCS MHQPOpMaIUel 1o ceTu. EcTecTBeHHO, YTO
JOKAJIbHOCTh 33/J1a4d B JAHHOM CIIy4ae IMOApPa3yMEBaeT OTPAHUUYEHHOCTH €€
pacnpocTtpaneHus cpeau kommnbroTepoB B pamkax INTERNET.

B INTERNET "3apanee noroapuBaroTcs’” O IMOJHOM aJpece JOKaJIbHOTO
IPUIOKEHHUS MyTeM pacipocTpaHeHus uHpopMmaimu 06 nMenax (IP-ampecax)



KOMITBIOTEPOB, TOMIECPKUBAIOIINX JTaHHOE MPWIOKEHUE, W HOMEpaxX IOPTOB
(bakTryeckn, 00 IMEHAX 3a7a4), 3apE3ePBUPOBAHHBIX JIJISI 3TOTO MPHUIIOKCHHS.

Omnpenenenue Tonay4yaTels - OJHA W3 TJIABHBIX 3a/Jad TPAHCIOPTHBIX
npotokojioB B INTERNET.B cemeiictBe TCP/IPTakux mpoToKojoB JBa.

IIporoxoa UDP

UDP (RFC768) sBasercs jaeWTarpaMMHBIM  TPOTOKOJIOM,  HE
TapaHTUPYIOMIMM JOCTaBKY W HE COXPAHSIONIMM TOPSAOK TOCTYIIICHHUS
JleuTarpamMmm.

Coo6mienue nporokojia UDP Ha3piBaloT abOHEHTCKOW aedTarpaMMon
(user datagram)OHO COCTOMT W3 3arojioBKa M OJOKa JaHHBIX. 3aroJOBOK
MOJI30BATEIHCKOM JIeTarpaMMbl COCTOUT M3 YETHIPEX MIECTHAANATHOUTOBBIX
nosielt (puc. 39).

0 8 1F 16 | 24
Agpec mopTa mporecca OTIpaBuTeNs  |AJpec mopTa Mmporecca moaydaTens

[Tonnas JUTMHA (B okterax)|KoHTpospHas cymma
aeWrtarpaMmbl  (3aroJioBka W 0OJIoKa
JIAHHBIX T0JIH30BATEIIA)

Puc. 39.Dopmar 3arosioBka gerrarpammsl mpotokosia UDP

ITons "Aopec nopma npoyecca omnpasumens’ wu “"Aopec nopma
npoyecca nonyyamess ONPENENSIOT apeca MOPTOB Mpollecca - OTIPABUTENS U
nporiecca — nonyuarens. [lone "Adpec nopma npoyecca omnpasumens” nmeer
KOHKPETHOE 3HAaY€HWE TOJIbKO B TOM CIlydae, €CJH TPOIECC OTMPABUTEIb
JOJDKEH TIOJIyYUTh OTBETHOE COOOINEHHWE, B TPOTUBHOM CIydae OHO
3aMOJTHSAETCS HYJISIMH.

[Tome "Illoanas onuma Oetimacpammul” yKa3bIBaeT TOJHYIO JUIHHY (B
OKTETax) 3arojioBKa M 0JIOKA JaHHBIX ITOJIb30BATEIILCKOM JIedTarpaMMBl.

[Tone "Komwmponvnaa cymma" coaepKUT KOHTPOJIbHYIO cymmy. Ilpu ee
pacyeTe YYMTBIBAIOTCS TaKXKe€ CETeBbIe ajpeca. B 1enoMm pacueT KOHTPOJbHON
CYMMBI IPOU3BOJUTCS CIIEAYIOIIUM 00pa30M:

1. bnok gaHHBIX COOOIIEHHS ITOMOIHAETCS HYJISIMU JI0 1ieoro uncia 16
OUTOBBIX CJIOB.

2. Ilone "Kommponvnas cymma' 3anoaHseTcsl HyJISIMHU.

3. Ilepex coobuieHreM mOMENIAeTCsl ICEBI03ar0JIOBOK, CTPYKTypa
KOTOpOTo Moka3aHa Ha puc. 40.

4. PacyeT KOHTPOJBHOM CYMMBI MPOM3BOAUTCS 1O BCEHd 3TOMU
COBOKYMHOCTH J@HHBIX, TIOCJIE YEero CHUMAIOTCS TIICEBI03arojOBOK M
JOTIOJTHEHWE HYJSIMU, 3HAUYCHWE KOHTPOJIBHOM CYMMBI IIOMEIIAETCS B
COOTBETCTBYIOIIEE IIOJIC 3arojioBKa, a JeHTarpaMma TEpenaeTcs CETEBOMY
ypoBHIo (ipoTokoi IP).

0 /7 8 15 16 23 24 31
Anpec IP otnipaBurens
Anpec |P nonyyarens




0000000(¢ Kon JlmmHa cooOmeHus
MIPOTOKOJIA

Puc. 40.®opmar niceBo3aroyioBka aenrarpammsel npotokosa UDP

OBM - nostydarens i1 IPOBEPKH KOHTPOJIBHOW CYMMBI Ae€HTarpaMmbl
IPOU3BOJUT aHAJIOTUYHBIE ONEPALINU.

Pacyet KOHTpOJBHON CyMMBI OIlepalusi HeobOsi3aTenbHas. B ciaydae, ecnu
nose " Koumponvras cymma' 3amoIHEHO HYJISIMH, TO OHO BOCIIPMHUMAETCS Kak
OTKa3 OT pacyera KOHTPOJbHOM cymmbl. Jlns ciydas (peakoro, HO
BO3MOYKHOT0), KOTJa pacCYMTaHHas KOHTPOJbHAs CyMMa paBHa HYJIIO, BCE
ouThl noJist ' Koumponvras cymma’ ycTaHaBIUBAIOTCS B cocTosiHue 1",

Takum oOpaszom, pynkuus nporokona UDP cBonutcs k pacnpenesieHuto
NedTarpaMM = MEXIy MpoleccaMd Yepe3 COOTBETCTBYIOIIME TOPTHI U
HE00s13aTeIbHOMY KOHTPOJIIO 11€JIOCTHOCTU JJAHHBIX.

IIpotoxkoan TCP

B omiimune ot UDP npotokon TCP (RFC7931 RFC761)o6ecieunBaet
MOJIHOLIEHHYIO TPAHCIIOPTHYIO cly:k0y. TpancnoptHas ciayx6a TCP:

. o0ecrieynBaeT OCTaBKY JAaHHBIX (PU STOM IMPOIECC TepenaeT
IPOTOKOJTY TAaHHBIC B BUJIE IIEJIOCTHOTO (haiina);

. oOpabaThIBacT JaHHbIC (HE HAKJIAIbIBACT HUKAKUX OTPAaHMYCHHUN Ha
CTPYKTYPY IaHHBIX);

. obecrieunBaer Oydepusanuio JaHHBIX, KOTOpas IO3BOJIAET
CTaOMIN3UPOBATh BXOJHOW TpaduK, CO3AaBaeMblii Pa3IMYHBIMU MPOLECCaAMHU,
myTeM BbIOOpa ONTHUMAJILHOTO pa3Mepa COOOIIEHUS,

. oOecrieurBaeT CPOUHYIO IepeIavy qaHHBIX (ake OJHOTO OaiiTa);

. OpPraHu3yeT MYIJICKCHbIC BUPTYAIbHBIC COCIUHEHHS MOCPEICTBOM
NPEBAPUTEIILHOM ONepaIliy YCTAaHOBJICHHUS COCTUHCHHUS,

. obecrieunBaet BO3MOHOCTb nepeayn yIPaBIISIONIEH

uH(POpPMAITUU OJTHOBPEMEHHO ¢ TTOTOKOM JiaHHbIX (piggybacking).

Jloruyeckasi xapakrepucTuka nporoxkoJa T CP

brox TCP cocTtouT u3 3arojoBka v TOJIs TaHHBIX. 3aroyioBok 61oka TCP
MoKa3aH Ha puc. 41.

ITons "Aopec nopma npoyecca omnpasumens’ wu "Aopec nopma
npoyecca noayuyamens” WCIONB3YIOTCS I OINpPENeTCHHs] aJapecoB MOPTOB
Ipolecca OTIPABUTENS U MPOIIecca MOTydaTeNsi COOOIICHHMS.

ITone "Homep nocneonezo nepedasaemoco oOauma 6 OaHHOM OJ0Ke
cooowenuss TCP" omnpenenser HoMmep IOCIEAHErO0 OKTETa B IMEpeaaBacMOM
OJoKe W CIyXHUT Jis KoHTpods [lopsiaka cnemoBanust OJ0KOB M MPaBUIBLHOTO
BOCCTAHOBJICHHS TIOCIIEOBATEIIBHOCTH OJIOKOB MOTYYaTEIEM.

0 7/8 116 2124 :
Anpec mopTa mpoiiecca OTIpaBuTeNss  |Aapec mopTa mporecca moaydaTens

Homep mocnennero nepenaBaemoro Oaiita B JaHHOM Ojoke cooOmienust TCP

[IN(S)]




Homep oxumaemoro Gaiita coobmenus TCP, crneayromero 3a mociaeIHuM
npaBmwiibHO MpUHATEIM [N(R)+1]

JlnvHa 3apesep- |Tun coobmenus|Pasmep JUTAHBI (B OKTEeTax)
3arojoBka |[BHUpO-  |(cimykeOHbIe  6|“cKomb3smiero okHa”
0soka BaHO OHUTOB)
(4 outa)
KonTtponpHasa cymma Ykazarenb OKOHYaHUSA repenadu
CPOYHBIX JJAHHBIX
YCIYI'HN JlonoysiHEHNE — HYJISIMH

bi (o) LIEJIOTO yuca
320UTOBBIX CJIOB

Puc. 41.®opwmar 3aronoska 61oka TCP

[Tone "Homep oorcudaemoco 6avima coodowenus TCP, credyiowezo 3a
NOCNIEOHUM NPABUNLHO NPUHAMBIM' — COAEPKUT HOMEP OKTETa, KOTOPbIH
II0JTy4aTe) b HAMEPEH MPUHATH CIIETYIONTUM.

[one " [{nuna 3aeonosxa 6aoxa" (6 OUTOB) ompeeIsIeT UIMHY 3arojoBKa
omoxka TCP, usmepennyro B 320UTOBBIX cloBax. J[mmHa 3aromoBka OJoka
MOJKET M3MEHSTHCS B 3aBHCHUMOCTH OT 3HAYCHHM, YCTAHABIMBACMBIX B HOJE
"Venyeu".

[Tone "3apeszepsuposano”  coaepkuT pe3epBHbIe OWTHI (4 OuTa) IS
MOCIIEAYIOIIETO UCTIOIh30BaAHUS.

[Tone "Tun coobwenus" coaepxut ciyxeOHbie Outbl (6 OHMTOB),
OTIPECIISAIONINE THI COOOIIEHUS, KOTOPhIE PACIIONOKEHBI CJIeBa HAMPaBO H
o3HauvarT(ycranaBnuBatores B "1"):

URG (urgent)cpounoe coobienue;

ACK (acknowledgmentksuranius Ha MPUHATHINA OJIOK JaHHBIX;

PSH (push) TpebGoBaHwe OTHpaBKH COOOIIECHUS O3 OXKHUIAHUS
3amoaHeHus oydepa;

RST (reset)3anpoc Ha MOBTOPHOE COCTUHEHUE;

SYN (synchronization) cuaxpoHu3anusi CUeTINKOB (UCIIONB3YETCS TPU
YCTAHOBJICHUH COCTUHCHHUS);

FIN (finish) ykaspiBaeT, 4To repenaH MocCaeaAHHUIA OaT.

[Tone "Paszmep onunvt (6 oxmemax) "cxonvssaweco okua", CIyKHT IS
JeKJIapaliy IpUeMHOTo OkHa (pa3mep "kpeaura').

B mnone "Koumponvnas cymma' TmioMemiaeTrcsi KOHTPOJbHAs CyMMa,
paccuuTaHHas 1O OJIOKY M TICEBJ03arojioBKy (pacdeT KOHTPOJbHOW CyMMBbI H
cam rceBno3aroioBok aHamornydasl UDP, 3a uckiro4eHneM TOro, 4To B TOJE
" Koo npomokona" 3anuceiBaercs kox 1CP "6").

[lone  "Vkazamenv  oxonuanusi  nepedauu  CpOUHbIX  OAHHBIX'
UCIIONIB3YeTCsl COBMECTHO ¢ ympasistouum outom URG. Uucno, nomemaemoe
B OTO IIOJIe, YKa3blBaeT Ha KOHEIl CPOYHBIX JaHHBIX. CpoyHBbIC IaHHBIC
nepenaroTcs BHe ouepenu (BHe moToka out of band).



[Tone "Venyeu" wucnonwzyercs 1isi OpenocTaBieHa JIOMOJTHUTEIbHBIX
yCIIyT, HampuMep, TaKuX, KaKk ONTHMH3alus TMepefadyd IyTeM BbhIOOpa
MaKCHMaJIbHOro pa3Mepa O10ka (maximum segment size, MSS).

Ilone "/lononnenue wmynamu 0o yenoco uucia 32-6umosvix cnog"
UCTIONB3YETCsl JUIsl OBEACHHUS pa3Mepa 3arojioBka J0 IIeJIoT0 Yucia 32-
OUTOBBIX CJIOB.

[Tponenypras xapakrepuctuka nporokosa TCP

[TpoueaypHas xapakrepuctuka npotokoia TCP (puc. 42) BKiIo4yaeT TpH
¢da3pl  THPOPMAITMOHHOTO OOMEHA: YCTAaHOBJIICHHE COCIWHEHUS, Tepenaady
JAHHBIX W  pa3beluHEeHHEe. BaXHOW  0COOEHHOCTBIO  MPOLETYPHOU
xapaktepuctuku | CP sBisieTcs To, 9TO Ha BCEX 3Tarax oOMeHa COOOICHUSIMU
UCITIOJIB3YETCsI TOJIbKO OuH (popMmaT 010Ka, pacCMOTPEHHBIN BhImIe. Pazmuyane
ATATIOB OMPEACISIETCS C IIOMOIIBIO KOAUPOBaHUs MoJist " Tun coobwenus’” .

[Iporoxon TCP obecnieunBaeT HaACKHYIO JOCTAaBKY HH(POPMAIUN B TOM
CMBICIIE, YTO OH OpraHU3yeT TMpsMOe NOJATBEpXKIecHUE (KBUTUPOBAHUE)
KOppEeKTHOro nmpuemMa nHdopmaruu nonyyareseMm. CooctBeHHo nousatus T CP-
Kaap He cymecTtByeT. [CP<€oob6menus BkiaabiBaloTcs BHYTph |P-maketos.
Hanpumep, Oyayuu ogHax sl co3nad, | CPxaHan MOXET CyIecTBOBaTh BEYHO,
a JUIs ero JIMKBUaauu Heooxoanumo nociaath 4 TCPeermenra, Bi1oxeHHbIX B 4
|IP-nakera.

Mexanu3M npocroro kpuruposanus. Mcnosb3oBanue taiimayra. B
MPOIIECCE JTOCTABKU JaHHBIE MOTYT OBITh YTEPSHBI WM HCKaXKXEHBI, TIOITOMY
MOJIy4aTeslb, €CJIM OH MPHUHSI OJIOK, MPOBEPSET €ro KOPPEKTHOCTh IyTEeM
pacueTra KOHTPOJIbHOUM cyMMbl. Eciti rmociteasist npaBriibHa (JIAaHHBIC ITOTYYCHBI
0e3 UCKaXeHUI1), TO ajpecaT OTIPABISAET KBUTAHIIUIO TIOJTBEPKICHUS TIPHEMA;
€CJIM KOHTPOJIbHASI CYMMa HE CXOJIUTCS, TO KBUTAHIIAS HE BHICHLIACTCS.

OxunaHve KBUTAHIIMM MOXET OBITh OeckoHeuHbIM. [l BbIXOna W3
TAKOTO COCTOSIHHSI HCIIOJIB3yeTCsl MexaHu3M TaiimayTta. CyIIHOCTh €ro
3aKJIF0YaeTCs B TOM, YTO OTIPABUTENb, MepefaB B KaHai OJIOK, BKJIIOYAET
CUYETYMK BPEMEHHU M OXHUJIAaeT KBUTAHIIUIO B TEUEHHUE HEKOTOPOT'O BPEMEHHOTO
uHTepBaia (TaiiM-ayra) ¢ MOMeHTa nepeaauu. [lo ucTeyeHUn 3TOr0 BpEeMEHHU
OTIIPABUTENb CYUTACT, UTO MAKET YTEPSH WM UCKAKEH, U TIOBTOPSET Nepeiady.

MexaHu3M ONTUMM3ANUYN JJIUTEIbHOCTH TallM-ayTa

B INTERNET (@Buay rio0anbHOCTH CETH) HEJb3s 3apaHee MPUHSThH
KOHKPETHOE YCPEIHEHHOE 3HAYEHUE JUIMTENbHOCTH TauM-ayTa. Ecim Taiim-ayT
HACTPOCH Ha 3aJEPKKY, ONTUMAIBHYIO TSI JIOKAIBHOW CEeTH, TO CKOPEe BCEro
OH OyJeT CIWIIKOM KOpPOTKHM [UJIsi HMH(OPMAIMOHHOTO OOMeHa uepes
riobanpHeie ceTH. bonbiioe e BpeMs OXuAaHHs CHUXKAET 3((HEKTHUBHOCTH
WCIIOJIb30BAHUSL TPOMYCKHOW CIMOCOOHOCTH CETH, IOCKOJBKY OTIPABUTEIb
MOKET CIUIITKOM JOJITO KAaTh MOITBEPIKICHHM.

B ocHOoBe MexaHW3Ma ONTUMHU3ANNH JJIUTEILHOCTH TallM-ayTa JIEKHUT
u3Mepenue mporokosom TCP (iociae oTmpaBku 0J10Ka) BpeMEHH 10 MPUXOia
keutannuu (RTT, Round Trip Time Bpemst aBoiiHOro mpoxona). Pe3ynbrarel
WU3MEPEHUN yCPeaHI0TCs ¢ OoJiee paHHUMU 3HaueHussMu RTT.



JIMTenbHOCTh TaiiM-ayTa BbIOHpaeTCs IPONOPIUOHATIEHO
ycpeanenHomy RTT. Heobxomumo oTmeTuTh, uTO mpH KoddduimeHrte
IPOMOPIMOHATIBHOCTH < 2 aJfOpUTM aJanTallid HEYCTOMYMB. DTOT KPATKO
pacCMOTpPEHHBIN  YIPOINCHHBIH MexaHu3M (Ha TPAaKTUKE OH CJIOXKHEE)
no3possier [CP  BhIUMCIUTH  TaliM-ayT, ONTUMU3HPYIOIIUMN Tepenavy
uHpopMmauu B (U3MYECKUX CETSIX C Pa3IUYHBIMU CKOPOCTBIO IMepeaadu
JNAHHBIX, YHCIIOM TPOMEXKYTOUHBIX PETPAHCIATOPOB U  MOKa3aTeNsIMU
HAJICKHOCTH KaHaJIOB (BEPOSITHOCTh OIIMOKH UJIHM ITOTEPH COOOIICHUS).

UroOsl  u30exkaTh 3TOro, UCHOJIB3YeTCS  CICAYIOIUA  MpHUEM:
OTIPABUTENIO pa3peuiaeTcsi MociaaTh HEKOTOpOoe KOiauuecTBO, Hampumep N
enuHUIl nHOopManuu (OJIOKOB) JIO TOJNyYEHHUS KBUTAHIIMA HA IEPBBIA OJIOK.
[Tocne momyyeHus: KBUTAaHLIMK Ha TIEPBBIN OJIOK pa3pelaeTcsi OTIPABUTh OJOK
N+1 u 1. n. Takas cxema mnepenayd JaHHBIX HA3bIBACTCS MemoOOM
CKONb3AUe20 okHa, a unucio 6mokoB N, mepenaBaeMbIX B CEThb J0 MOIYUYCHHS
KBUTAHILIMM HA TEPBbIN OJIOK, pazmepom OKHA, WU TPOCTO okHoMm. IIpoTokon
TCP peanuzyer OKOHHOE yIpaBlieHHE€ KBUTHPOBAHHEM Ha ypoBHe OaiiToB. Ha
OCHOBE METO/Aa CKOJB3MIIEro OKHA paboTaeT MexaHusm 2pynnosoco
KeUmMuposauus, 3akioyaroluiics B ciuenytomeM. Ilpu  ycraHoBieHuu
COCIMHEHMSI CYETUYHMKHU TMOCIeA0BAaTeIbHOCTEH OJOKOB Yy OTIpaBUTENS U
noJiyqaresns yCTaHaBIMBAIOTCS B OJINHAKOBBIE COCTOSIHMSI
(cunxponusupyrorcs). Iloaydaresnb, MPUHAB TOIPS] HECKOJBKO CIIEAYHOIINX
OJIOKOB, B OTBETHOM COOOIIEHMH KBHUTAHLUU TEPEAAECT OTIPABUTEIIO HOMEP
cremyromiero OalTa JMaHHBIX, KOTOPBI OH HaMepeH NpUHATH (HOMep
nocjenHero 0aiiTa B mocjaeIHeEM KOPPEKTHO MPUHATOM OJIOKE IUTIOC €TUHUIIA).

Pasmep TCP-okHa paBeH mMpou3BeICHUIO TIOJIOCHI MPOMYCKAHUS KaHala U
RTT.

JIOCTOMHCTBA TaKOM CXEMbI - HANEKHOCTb M IPOCTOTa IPOTrPaMMHOU
peanu3anuu. HegoctaTok ke B TOM, 4TO MPU BOCCTAHOBJICHUH MOPsIIKa prUeMa
0JIOKOB WJIM MPU YTEPE HEKOTOPOro OJIOKa B CIyyae BO3HUKHOBEHMS pa3phiBa B
NPUHUMAEMOI  IMOCJIEeI0BAaTEIbHOCTH OTHOCHUTENIHO BBICOKA BEPOSITHOCTD
HEHY>XHOW TOBTOPHOM peTpaHCisSIUK (PparMeHTa AaHHBIX, CJIEAYIOIIEro 3a
Pa3phIBOM.

3amura oT neperpy3ok

VYrhpaBieHue  KBUTUPOBAaHMEM  METOJIOM  'CKOJB3SIIEro  OKHA'
MPEIOCTABIISET BO3MOKHOCTh YIPABIECHUS TTOTOKOM B LIEJSX MPEIOTBPALICHUS
neperpy3ok B cetu. Pasmep okHa (mmoste " Pasmep onunvl " ckonvzsiujeco okna' B
dopmate 61oka TCP)ecTh He YTO MHOE, KaK YHCIIO0 O0AHTOB, HAIIPABJICHHBIX B
CeTb KOHKPETHBIM HCTOYHUKOM. W3MeHsisi pa3mMep OKHa /il MHOXECTBa
UCTOYHUKOB HMH(pOpMaImu, MOXKXHO 3(G(EKTUBHO YMPABIATH YHUCIOM OJIOKOB,
CYUIECTBYIOIIMX B CETHU, M IOCPEICTBOM 3TOTO CHHMMATh MEPEerpy3Kd Ha
OTJENbHBIX €€ yYacTKax.

OTOT MexaHu3M HcHoib3yercss npoTtokosiom TCP mna pemenust nByx
COBEPILIEHHO Pa3HOPOAHBIX 33J1a4 3alUThl CETH OT MEPETPY30K.



[lepBas 3amaua - JUKBUAANMS TEPETPY3KH HA MPOMEKYTOUHBIX Y3JIax
cetu. Ee pemaroT MapupyTH3aTOpbl, ' HCHBITHIBAIOLIME"  IEPErpy3Ky,
HaIpapisish MPOTOKOJIAM KOHEUYHBIX CTaHIUN TpeOOoBaHUS HA YMEHbILICHUE
pa3MepoB OKOH.

Btopas 3anaua - 3ammTa ot neperpysku 0ydepa camoro mpotokosia TCP,
MPUHUMAIOILIETO JAHHBIE. [Tonyuaresns, KBUTHUPYS HEKOTOPYIO
MOCJIEIOBATEIBHOCTh OJIOKOB, COOOLIAET OTIPaBUTENI0, KAaKOE KOJIMYECTBO
OaiitoB uHGOpPMAIlUU OH TOTOB OECKOH(MIUKTHO TPUHATH. TeM caMbIM
o0ecrieuynBaeTCs 3alUTa MPUEMHOTO YCTPOMCTBA OT Meperpy3ku (0COOEHHO 3TO
BAXHO B CIy4asX, KOrja TMPOW3BOJUTEIHLHOCTh HCTOYHWUKA U TPUEMHHUKA
UHPOpPMAIIMK  CYIMIECTBEHHO  pa3iMYaOTCs). OTOT METOI  HasbIBaeTcs
neknapanuei npueMHoro okaa (window advertisementEciu otnpaBurtens "He
COpaBisieTCA C BXOASIIMM IMOTOKOM, TO OH MOXET JAEKIapUpOBaTh OKHO
HYJIEBOTO pa3Mepa, OTKa3bIBasACh OT MpueMa HHPOPMAIIIH.

3.5 Ctek npoTokonoB hupmbl Novell

NOVG“ BCCrJga OTiIn4ajlaCb TEM, 4YTO IPCAOCTaBJIsAIa CETCBLIC CPEACTBA
caMbIM pa3HOOOpPa3HBIM OIEpalMOHHBIM cucTteMaM. Yacto mmenno Novell
nepBod u3 GuUpM - TNPOUZBOAMUTENECH IPOrpaMMHOr0  obOecredeHus
noJaJepKuBajga 4yxkyl (pa3paOoTaHHYIO JAPYTHMMH  IPOU3BOIUTEIISIMU)
OIICPAIMOHHYIO CUCTEMY U €€ IIPOTOKOJIBI.

oSl NetWare  UNIX Apple LAN
YpoBeHb [Iporokon  |CeteBas Apple Share|g oy
NPUWIOKECHUN  |sa1Ipa (aitnoBast COOOIIIEHU
poBeH® Netware cuctema NFSAFP cepsepa
npeactasienuit |[NCP PBEp
YpoBeHb ceanca S|F|S E A |A |Z [P |NamedNet
NTIN || S|D|l |A |pipes |Bios
MP|IT |N PIS|P|P
PP 5 P
Tpaucnoptasiii [SPX TCP NetBeui
YpOBEHb
CereBoii IPX P DDP
YpOBEHb
KananpHb1 Hpansepsr  |[paiiseper  |paiBepsr  |/[paiiBepsl
LAN LAN LAN LAN
YPOBEHB ODI |NDIS |Ympaenenue [LocalEther [NDIS
Talk |Talk
nocryniom  |TokenTalk




dusnueckui dusnueckuii |(Ouznyecknl |[Ousuyeckuil | Ousmueckui
YPOBEHb YPOBEHb YPOBEHb YPOBEHb YPOBEHb

Puc 42.cBsi3u CTEKOB MPOTOKOJIOB Pa3IMUHbIX YPOBHEH.

Omnepannonnas cuctemMa NetWare mMmeer CcOOCTBEHHYIO YPOBHEBYIO
CTPYKTYpPY KOMMYHUKAIIMOHHBIX MPOTOKOJOB, KOTOpas JUIIb YaCTUYHO
COOTBETCTBYeT ceMuypoBHeBOi wmomenn I1SO  (puc. 42). Boigensrorcs
CJIeIyIOLUe YPOBHHU:

* Open Data-Link Interface (ODI), Bxarovarommuii — amnmapaTHoO-
pOrpaMMHBIE JIpailBEPhI JJ1s1 pa3IMUHbIX CETEH;

* Internet Packet Exchange (IPX)¢ooTBeTrcTByIommiA ceTeBOMY
YPOBHIO, HO BKJIIOUAOLIUH psl GYHKIMI KaHAIBHOTO MPOTOKOJA;

* Sequenced Packet Exchange (SPX) cBoum ¢yHKIHSIM W
uHTepdercaM COOTBETCTBYIOIINI TPAHCIIOPTHOMY YPOBHIO;

* NetWare Core Protocol (NCR)xBaTeiBaromnii (GyHKITUH CEaHCOBOTO
U TIPEJICTaBUTEIHCKOIO YPOBHEI,

* NetWare Applications and UtilitiespoTrBeTcTByIONIHIT MPUKIATHOMY
ypoBHi0 OSI.

3.5.1 KpaTkoe onucaHue npoToKosnoB cTeKka IPX/SPX

[Tporoxon IPX ocHoBan Ha mpotokojie XNS (Xerox Network System).
Ortor npotokoin, kak u OSl, onpenensier KOMMYyHUKAallMOHHBIE YPOBHU - OT
arnmapatioro o npukiaanoro. Novell ucnons3oBana vacte 3Toro creka (a
umenHo Internetwork Data Protocofjist cozmanus IPX.

IPX - 310 mporokon mapupyrtu3anuu. Ero makeTel copepkar aapeca
CeTH U ajjpec paboueil cTaHuuu. ITa UHGOPMAIUS BKIIOYAETCS B MAKET B BUJE
JAHHBIX 3arojioBka. [loceuaemslil ¢ paboyell CTaHIIMKM NAaKET MOKET UMETh TPU
Ha3Ha4YeHHsI: paboUuyr0 CTAaHIIMIO B TOM )K€ CETMEHTE CeTH, pabouylo CTaHIUIO B
JPYTOM CETMEHTE CETH U CEPBEP, BHITOJIHAIOMINI MapIIPyTU3ALHIO.

Bce mnakerbl MpOBEPSIOTCA CEPBEPOM, KOTOPBIA ONpeAeNsier HX
Ha3HaueHue. Ecinm maker umeeTr agpec B TOM K€ CETH, TO OH IIPOCTO
MOCBIJIAETCSl HA COOTBETCTBYIOIYIO pabouyto ctaHuuio. Ecinu naker agpecyercs
cepBepy, TO OH IOCBUIAETCS OINEpPAllMOHHOW cucTeMe cepBepa. Ecinu maker
aJipecoBaH JIPYroMy CErMEHTY CETH, TO OH nepedopMupyercs U MochlIaeTcs
Tyza.

IPX ucnonb3yercss pa3iudyHbIMUA MPWIOKEHUSMU U TMPOLIECCAMH CETH.
[Tporokon smpa NetWare NCP (NetWare Core ProtocoljecneunBaer mis
pabounx craHuuii 0Oa3oBble cpencTBa omnepanronHo cucremel NetWare,
BKJItOUasi JOCTyn K ¢ainaMm, miedatb M OOCIy)KMBAIOIIHME CpPEICTBa,
B3aMMO/ICHCTBYIONIUE C UCTIONb30BaHueM 1P X.

[Tporokonm mociemoBaTebHOrOo oOMeHa mnakeramu SPX (Sequenced
Packet Exchangeypencraensier coboit ymydmennyio Bepcuto IPX. Dro
IpOrpaMMHBIN MHTEp(ENC, MCHOIB3YeMblii HE3aBUCUMBIMU Pa3pabOTUHMKAMU
IpOrpaMMHOr0 OOecleueHus Jisg CO3JIaHusl NPUIIOKEHHM, TpeOyrommx



rapaHTUPOBAHHOTO oOMeHa nakeTaMu MEXTY porpaMMaMu.
["apaHTHPOBAHHOCTH MOAPA3yMEBAET, YTO MOJIYYCHHUE MTAKETOB MOITBEPKIAETCS
CUCTeMOH-TIONyyaTelieM. JTO OO0eCHeYMBaeT COXPAaHHOCTh JaHHBIX |
NPEIOXPaHsEeT UX OT AyOJUPOBaHHUsS, HO TPEOYET JOTOTHUTEIHHBIX H3ICPKEK.

AHaNOTHYHO aipecaM padourX CTAHIIMNA MPUIOKECHHSI UMEIOT THE30BhIC
anpeca (ruesga IXP), Omaromaps KOTOPBIM KM MOTYT HaIPaBIATHCS
noctynaronpe makeTsl. Korma omHO TpHIOKEHHWE OOMEHHBAETCS IO CETH
JTaHHBIMU C JPYTUM MPUIOKEHHEM, OTO JIeJaceTCs IMyTeM OIpeAesieHus aapeca
VI THE3/1a MPUJIOKEeHHs. [ He310 CTAHOBHUTCS YaCThIO ajipeca MakeTa Hapsday C
CETeBBIM HOMEPOM M aJpecoM paboueil CTaHIIUH.

[Tporokon oOwsBiAcHHS 00 ycimyrax SAP (Service Advertisement
Protocol) ucnons3yercss B coobmenusix SAP, pacceutaeMbix (aioBEIME
cepBepaMH, CpEeACTBAMU TIe4aTd M JAPYTMUMU THIIAMH CEPBEPOB IS
YBEIOMJICHHSI O CBOEM MPHUCYTCTBUU U MPEATIaraeMbIX CPEICTBAX.

[Tporokon wmapmpytusanuu uHpopMmammu RIP  (Routing Information
Protocol) wucnosnp3yercs MapuipyTU3aTopoM ULl TOAJEPKKHA  TaOJIHII
MapuIpyTH3aluK, CcoAepKalmmx HHpopMamuoo 00 00BEAMHEHHBIX B OOIIYIO
CeTh MOJCETAX. 3amucHu B TaOIHWIle MapIIPyTHU3alUU OMPEACISIOT, Kakas CEeTh
JIOJDKHA WCIIOJIB30BAThCS IS TIepeaayd MaKeToB pabouyuM craHiusaMm (eciu
HEOOXOIUMO - Yepe3 CICAYIOUMI MapIpyTH3aTop). 31eCh OIUCHIBAIOTCS
TaK)K€ BO3MOKHBIE MAPIIPYTHI M UX YHCTIO.

3.5.2 MpoTokon IPX

PaccMoTpuM BHauane mpocTeinuil nedTarpaMMHBIN MpoTOKoNn XSIS u
COOTBETCTBYIOIIMK €My mpoTokod |IPX. OTh nOpoTOKONBI HE KBUTHPYIOT
NOJly4YeHHBIE JeWTarpaMMbl U He OOeCNe4YMBAaIOT MPaBUIbHYIO JIOCTaBKY.
dopmar nakera-aelTarpaMMbl y 000MX MPOTOKOJIOB COBMAJACT C TOYHOCTHIO
no Outa u mpuBereH Ha puc. 43. CTpykTypa MakeTa BKIIOYaeT B cels
MEKCETEeBOM 3arojIOBOK U MOJIE TaHHBIX, BO3MOKHO, HYJIEBOE.

JlnuHa, 6anT

Kontpoabnasi cyMmma 2
Jlnuna 2
YnpaBienue 1
Tun nakera 1
AJlpec oTIpaBUTEJISI. HOMEP CeTH 4
aJpec CTaHUMHU 6
COKeT 2
Anpec mojiyyaresasi.  HOMep CeTH 4
aJpec CTAaHUMHU 6
COKeT 2
JlanHbIE 0-546

Puc. 43. ®opmar nakera-neitarpammsl IPX

CtpykTypa agpeca B Takoi JedTarpamMMe CKJIaJbIBae€TCs U3 TPeX IOJCH:
HOMEpa CeTH, ajjpeca CTaHIIMU U HOMEpa MOpTa WIM COKETa, 0 TEPMHUHOJIOTUN
NetWare.



Howmep cetu coctout u3 32 OuT 1 Koaupyer oany u3 cereit Ethernetumm
OJIMH M3 CErMEHTOB ceTH. Eciii ceThb COAEpKUT MOCTBI, TO KaxKJas CETb,
MOAKIIOUEHHAs: 4Yepe3 MOCT, JOJUKHA HMMETh CBOM YHHUKAJIbHBIA HOMED.
DJIeMEHTaM CETH, C KOTOPBIMA HE YCTAHABIMBAKOTCA COCIUHEHUS, HAIpUMEDP
BBIJICJIEHHBIM KaHAJIaM CBSI3M, HOMEpAa HE Ha3HayaroTcs. B kauectBe anpeca
CETHU-TI0y4YaTelis MOTYT UCIIOJIb30BAThCA:

* aJpec, COCTOSIIMM U3 BCeX HyJel, 0003HAYAIOMINM Ty ke CETh, UTO U Y
CTaHLIMU-OTIIPABUTENS,;

* IIMPOKOBEIIATENIbHBIN aApec, COCTOSIIUNA U3 BCEX €AUHUL], 0003HAYaET
BCE MOJIKJIFOYEHHBIE CETH;

* KOHKPETHBIU aJIpEC OJTHOU U3 CETEMU.

Anpec craHnuu cocTOUT W3 48 OUT M COOTBETCTBYET aApecy CETEeBOU
KapThl, OH YHUKAJEH JIJI1 BCEX CTAaHIMN B ceTu. B kauecTBe ajpeca CTaHLIMU-
MOJIy4YaTessi MOXKHO UCIOIb30BaTh:

* [IMPOKOBEWIATENBHBIA  aJIpeC, COCTOSIIMKA W3 BCEX  EIWHMUII,
0003HayaOINN BCE CTAaHIINH;

* WHIWBUIYAIbHBIN apeC CTAHIMU, HAYMHAOIIMICS C HYJIS,

* IPYNIOBOM ajpec, OH HAYMHAETCS C €IUHUIBI U UIECHTUDUIHpPYET
Cpa3y HECKOJIbKO CTAHLIUM.

[Ipu nocwuike neWTarpaMmbl JTOMYCTHUMBI JIFOOble KOMOWHAIUM HOMEpa
CEeTH U aJipeca CTaHIUMU. MOXHO 00paIlaTbCs KO BCEM CTaHIUSM BO BCEX CETSIX
cpa3y, KO BCEM CTaHIMSIM B CBOEH COOCTBEHHOW CE€TH WM K KaKOW-THOO
OpPYroM ceTH, K rpynmne craHuuyd u T. A. Bce 310 cnpaBemnmmBo s aapeca
MPUEMHHKA, aJ[peC UCTOYHUKA KE BCErJa COCTABJIICH U3 HOMEpPA OJHOM CETU U
WHIMBUAYAJILHOTO a/ipeca CTaHIUHU.

Howmep nopta coctout u3 16 6uT u onpesenser KOHKPETHYIO IPOrpaMMy
WIH CEepPBUCHYIO CiyxOy paOoueil cranuuu wim cepBepa. l[IpoBepke Ha
MIPaBUJIBHOCTh KOHTPOJIBHOM CYMMBI IOIJIEKAT BCE IMOJIA AeUTarpaMmel. [[nvuHa
3ajaeTcss B Oailltax W J0JDKHA OBbITh YeTHOW. JlnmHa caMol KOPOTKOM
nertarpaMMbl He MokeT ObITh MeHblie 30. [TakeTsl, [yMHA KOTOPHIX MEHBIIE
yKa3aHHOM, cpa3zy cOpachIBalOTCs.

baut yIpaBJICHUS TPAHCIIOPTUPOBKOM NpeaHa3HaYeH U1t
"OTnaBAMBaHUA" 3ALMKIMBIIMXCS MAKeToB B Oonbiux ceTsx. [lpu cosznanuu
nerTarpaMMbl JTaHHBIA OalT ycTaHaBiIuBaeTcs HyJeBbIM. [Ipu mpoxoxaeHuu
maKeTa W3 OJHOW ceTH (CerMeHTa ceTd) B APYTyH 4Yepe3 MOCT WIH MOIYIIb
MapuIpyTh3aluy 3HaueHue Oaiita yBenuuuBaercss Ha eauHuny. llpu
MOCTYIJICHUW TakeTra B 1641 mo cueTy MOAyiab MapuIpyTHU3aIlUU TaKOW IMaKeT
cOpachIBaeTcs.

Tunm nakera yka3bplBa€T Ha NPOTOKOJ BEPXHErO0 YPOBHSA, KOTOPBIU
MOJIb3YETCS YCIYyraMu NEPECHUIKU JeHTarpamm.

Takas mepenada JaHHBIX SBJISIETCS HETapaHTUPOBAHHOW B TOM CMBICIIE,
yto |IPX-npuemMHUK He mpeaycMarpuBaeT mnoaTBepxkiaeHus |PX-ucrounuky
TOTO, YTO MAKET yCHEMHO noy4yeH. OTHAKO OH MO3BOJISET ONPEACIUTD, ObLI JIU



naker mnepenad. IloaTBepkneHne o mnepenade nakera nepenaerca |PX-
VMCTOYHUKOM CBOEH NPUKJIIATHON IPOrpaMMe.

3.5.3 Mpotokon SPX

[TocnenoBarensubiii 00MeH nakeramu SPX (Sequenced Packet Exchange)
(puc. 44) obecrieunBaeT BO3MOKHOCTh TOBTOPHOHM Tepenauyn W TaiiM-ayTa,
otcyrcTBytomue B IPX. OH opueHTHpOBAH:

* Ha JOCTaBKy COOOIIEHMH, BO3MOXHO COCTOSIIMX U3 HECKOJIbKUX
[IAKETOB,;

* Ha JIOCTaBKy HYMEPOBAHHBIX MaKeTOB 0€3 HMAEHTU(UKALHUU TPAHMUIL
CcOOOIIIeHNS,

* Ha nepegavyy NOCJIEIOBAaTEIbHOCTH MAKETOB C COXPAaHEHHUEM MOPSIKa
NOCTYIUIEHUs, HO 0e3 nyOIupoBaHus.

OOMeH HyMepOBaHHBIMU TAKETaMHU MPOUCXOIUT C TUIIOM IMAKeTa S B
MEXKCETEBOM 3aroJIOBKE.

[lons "Wnentudukarop cBsA3u' mMpeaHA3HAUYCHBI [JIs1 YCTaHOBICHUS
HOMEpa BUpPTyaJbHOTrO KaHana. Ilpu ycraHoBiaenun kaHana SPX#1CTOYHHMK
CO3/a€T MAKeT, B KOTOPOM YKa3bIBA€T CBOE 3HAUCHHE UJIEHTU(PUKATOPA CBA3H, B
1oJie NPUEMHHKA 3TO 3HAYEHME €IIE HE M3BECTHO M paBHO Hymwo. SPX-
OPUEMHHUK, NpPUHUMAs MAKET, HAa3HA4yaeT CBOM WAEHTU(UKATOpP, KOTOPHIH
MOMEIIAETCs] B NEPBbI OTBETHbIM MakeT. CrnenuanbHbI CHUCTEMHBIN NaKeT-
HNOJATBEpXKJIeHUue He Tpedyercs. OOparure BHHMMaHu€ Ha TO, YTO BCE
BUPTYaJIbHBIE KaHAJIBI B 3TOM CJIy4ae 'BHUCAT Ha oAHOM cokere |IPX u Tosbko
HOMEpa KaHaJIOB MO3BOJISIOT UX pa3nuuuTh. Kpome Toro, cama ¢aza ycTaHOBKH
BUPTYaJIbHOIO  KaHaja  MpeAeIbHO  YOpOILIEHa,  YTO  MO3BOJISIET
KJIACCU(PUIIMPOBATh TOJO0OHBIE MPOTOKOJBI KaK MPOTOKOJIBI OBICTpOid
BBIOOPKH" WJIM 'BUPTYaJIbHOI'O BBI30BA".

Jlnuna, 0auT N
Me:xceTeBoi
30
RATOITOROK
1 il YnpaBneHue CBA3bIO
1 A Tun noToxa JaHHBIX
H NnentudukaTop KaHajaa OTHOpaBUTENs
2 H
5 BI Wnentudukatop KaHama moryqaresns
“““““““ E "
) [TocnenoBaTenbHbIM HOMEP
2 Homep kBuTanuuu
2 MaxkcuMalIbHBIM HOMED
epeMeHHas ___ JaHHble

Puc. 44. ®opmar nakera SPX

Hanee HactymaeT ¢asza mepeaayd JaHHBIX HYMEPOBAaHHBIMH ITaKeTaMH,
KOTOpbIE KBUTHPYIOTCS C TIOMOUIbIO TMOJIA KBHUTaHIMHU. B 3ToM mose
yKa3bpIBae€TCs HOMEP OXXHMJaeMoro nakera. KBUTHpOBaHME BO3MOXKHO Ha



otnenbHbIN nakeT (SPX)mu60 Ha 1enyro mocieaoBaTeIbHOCTh makeToB (XSIS).
[Tone "MakcuManbHbIil HOMEP' CIYXKHUT JUJIsl YHIPABJIEHUS NOTOKOM JAHHBIX H
yKa3blBaeT Ha HauMOOJBIIMI HOMEp IMaKeTa, KOTOPbIA MPUHUMAIOIIAs CTAHIIMS
MOKET HMCIOJIb30BaTh. 3HAYEHUE ITOTO MO YBEJIMUYMUBAETCS MOCIE KaXI0Tro
KBUTUPOBAHMUS.

ITone "Tun moTroka MaHHBIX HEOOXOAMMO JJisi BBHIOOpAa MPUKIATHOU
POrpamMMBl.

OcHoBHas pasnuiia mexay IPX u SPXcoctout B ToM, 4TO 3aroJioBKU U
JOTIOJIHUTENIbHBIE ~ Omepaluu, TpeaycMoTpeHHble B SPX, olecrneunBaroT
rapaHTHPOBAHHYIO JOCTABKY MaKeTOB. [ 'apaHTHpOBaHHAs JOCTAaBKa O3HAYACT B
JAHHOM CJy4dae BBIMOJTHEHUE HEKOTOPOTO YHCIA TIMOBTOPHBIX MOMBITOK
nepeaadnd  ajpecary 3ampoca Ha yYCTAaHOBKY COCJAMHEHMS, TIOKa YHUCIIO
MOBTOPHBIX TIEpead HE MPEBBICUT HEKOTOpPOe, 3apaHee 3ape3epBUPOBAHHOE
9qUCIIO TepecnpocoB (B ATOM CiIydae IepelaBIIeMy 3alpoc IOCHUIASTCS
yBegoMiieHue). [Ipu mepechlike HyMEPOBAaHHOTO ITAKETa TaKXKe HCIOJIb3YeTCs
MEXaHU3M MOBTOpPHOM mepenauu. Takum oOpaszoM, repenarouieil CTOpoHe He
HY)KHO TIPOBEPSATH JOCTaBKY makera. SPX Oyner yBeaoOMISATh MPUKIATHYIO
IporpamMmy O COCTOSIHUM MepeauH.

O6unoBnenHas Bepcust nportokosia SPX nazeiBaercs SPX Il Oqnum u3
OCHOBHBIX BOIPOCOB, KOTOPBIH ocoOenHo Oecriokona Novell mpu paspaborke
TPAHCIOPTHOTO MPOTOKOJIA CIEAYIONIETr0 MOKOJIEHHUs, ObLIT BOIIPOC 0OecTeueHUs
COBMECTUMOCTH C YK€ HMMEIONUMHUCS TPOAYKTAMHU; TIOITOMY BMECTO TOTO,
9TOOBI JaTh €My COBEpIIEHHO HOBOE WuMs, mpoTokon HazBamu SPX Il
OcHoBHoe HazHaueHne SPX Il cocTouT B MCHOIB30BaHUM MAKETOB OOJIBIIIETO
pasMepa, peanu3arui JACUCTBUTEIHHO OKOHHOTO MPOTOKOJAa M O0eCcredeHun
NOJICPKKA  YHU(PHUIIMPOBAHHOTO TpaHcmopTHoro wuHTepderica APl TLI
(Transport Layer Interface).

HaunOomnee Baxxuo To, yro SPX |l o0mamaer momaHOl COBMECTUMOCTBIO C
npotokosioM SPX. [lo cpaBuennto ¢ SPX mporokon SPX Il obnamaer
MOBBIIIEHHBIMU BO3MOKHOCTSIMA B 00J1aCTH 00pabOTKM OOJIBIINX MaKETOB
JNaHHBIX. PaznuuHbie ceTd MOTYT 00pabaThiBaTh pa3iMyHbIe pa3Mephbl MAKETOB.
MHorue cetn MOTYT 00pabaThiBaTh MaKEThl C pa3MepoOM, MPEBHIIIAOIIIM 576
oaiit (pasmep nmakera SPXu XSIS).3aronoBok makera SPXpa3mepom 42 Garita
OCTaBJIACT ISl JAaHHBIX TOJbKO 534 Oaiita B oaHoMm makere. Ecimu HYXHO
MOCJIaTh OOJIBIIE AHHBIX, TO HY)KHO MOATOTOBHUTH U MEPEAaTh APYrOoM IMaKeT
SPX.IIpu nepenave 60mab110ro oobeMa nuopmarmu Harbdosnee 3pPeKTUBHBIM
SIBJISICTCS] YBEJIMUEHUE pa3Mepa MakeTa.

[Iporokon SPX |l aBToMaTn4yecku UCHOIB3YET MPEUMYIIECTBA TEX CETEH,
KOTOPBIE JIOMyCKAIOT Mepeavy makera OOJBIIEro pa3Mepa, T. €. MOACTPAuBAET
JUTHHY TIEpEIaBaeMOTO TaKeTa.

Hpyrum peanuzoBaHHbIM B SPX |l cpeacTBoM siBisieTcst MEXaHU3M OKHa.
OkHO oOpranm3yercsi, KOrja HYKHO MepefaTh HECKOJIbKO MAaKeTOB C OJHOU
KBUTAHIMEN ISl BCeX MakeToB. YHCIO MepelaBaeMbiX MAKETOB MOXKET ObITh



pa3nmuyHbIM (3TO HAa3BIBAETCS pa3MepoM OKHa). Ecmu oIuH M3 MakeToB HE
MOJTy4YeH, 3aIPOC Ha 3TOT MaKeT MOXKET ObITh BO3BPAILIEH MEepEaroIeMy Y3y .

Bce paccMoTpeHHble MEXaHHU3MBbl TO3BOJISIIOT YMEHBIIUTH CETEBOMN
TpaduK U YCKOPUTH NPOLECC NIEpelavu JaHHbBIX.

3.5.4 ODI n NDIS

XOoTsi B TIOJUTUKE OOECHEeUeHUs] MEXKCHUCTEMHOIO B3aUMOJCUCTBUS
TCP/IP ynensiercst Bce OoJjblliee BHMMAaHHE, CYIIECTBYIOT TaKXKe JIPYrUe
cranmapTel, Takue kak AppleTalk u, xoneuno, OSI. ITosromy Novell
paspabotana unrepdeiic ODI (Open Data-Link Interface)no3sonstomuii
COCYIIIECTBOBAaTh Ha cepBepe WM pabodeil CTaHIMM HECKOJIbKUM CTeKaM
npotokona. Kpome Ttoro, B Hero HemaBHO no0OaBneHa mogaepxka NDIS
(Network Driver Interface Specification) maTepdeiic ans cereBbIX IUIAT
Microsoft. NDIS ucnionb3yercs mist cBsizu paznuunbix cucreM. NDIS u ODI
MOTYT COCYIIECTBOBaTh Ha paldouell CTaHIUH, TaK YTO IOJIb30BATEISIM
obecrieunBaercst goctyn u k cersm NetWare. Haznauennem NDIS u ODI
SBJIIETCS] CTaHAAPTU3AIMS MHTEepdeica MeX Iy ApaliBepaMu U UHTEPPEHCHBIMU
iatamu. biaarogapst aToMy st KaKJI0TO TUIA TPOTOKOJIA, KOTOPBINA Bbl XOTUTE
peann3oBaTh yepe3 IUiaTy, He TpeOYrTcs oTaeNbHble ApaiiBepbl. MHTepdeiic
ODI ob6ecrnieunBaeT B3auUMOJEHCTBHE MEXy IUIaTaMU CETEBOTO MHTepdeiica u
pa3nuyHbIMM TIpoToKoiamu. Korma npaiiBepbl miaTel ceTeBOro MHTEpdeiica
MUIIYTCS B COOTBETCTBUU co crnenudukarueit ODI, oHn MoryT ucmnosib30BaTh
OJIMH WK OoJiee MPOTOKOJIOB, TakuX, kak AppleTalku TCP/IP.

Kommonentsr ODI cTpykTypupoBaHbl o ypoBHSIM. BHH3Y pacmonokeHbl
uHTep(eNchl s pa3NUYHBIX THUIOB CETEBBIX MHTEPQEHCHBIX MmIaT. BepxHioo
4acTh 00pa3yloT MPOTOKOJIBI, TPEICTABISIONINE UHTEPPEIHC C omepamoHHON
cuctemort NetWare.Pacnionoxennslii Mex1y HUMU ypoBeHb LSL ympaBnser
TpadMKOM MEKTy KOMIIOHCHTAMH.

Jnis Tex, KoMy TpeOyeTcsl B3aUMOACHCTBHE C CUCTEMaMU, OTIIMYHBIMU OT
NetWare, ODlmraeT cienyromue npeumMyIiecTna:

* O/IHA TIUIaTa CETEBOro HHTep(deiica ¢ pa3IUYHBIMH CTEKAMHU
MPOTOKOJIOB,

* CO3/JaeTcs JIOrMueckasi ceTeBas IiaTa, Koropas o0padaThiBaeT MaKeThl
pPa3IMYHBIX CHUCTEM; 3TH MaKEeThl MOTYT IMOCBUIATBCA MO TOM K€ CEeTEeBOM
Ka0eIbHOU CUCTEME, TTIOAKIIFOYEHHON K OHOM CETEBOH ILIATE;

* pabouas cTaHuUs 0€3 nepe3arpy3Ku MOKET UCIO0JIb30BATh APYTOM CTEK
IPOTOKOJIOB,;

* ODI mnozBonsier NetWareeepsepam u  pabouuM  CTaHIMSIM
B3aMMOJICIICTBOBATh CO MHOTUMH JPYTHMH CHUCTEMaMH, HCHOJIb3YIOIIMMHU
JIpYrUe CTEKU MTPOTOKOJIOB, BKItOYas 0ombie IBM.

ODI  cramgaptu3upyeT pa3pabOTKy JpaiBEpOB IIaT  CETEBBIX
untepdeiicoB. IlpousBomuTtenssM HE HYKHO OoJbiie OECIOKOUTHCS O
COOTBETCTBUM  KOHKPETHOTO CT€Ka MpPOTOKOJOB. JlpaliBeppl  MpoCTO
noakmoyarorcss Kk ypoHro LSL (Link Suppirt Layer). LSL manmomunaet



KOMMYTAIlMOHHYI0  TIaHENb, HUCIONB3YeMYIO JUIsl  TEPEKIIOYeHUs  Ha
COOTBETCTBYIOIIUN CTEK MPOTOKOJIOB.

LSL obGecneunBaer CBsA3b MEXAy apaiiBepamu (HIOKHHUK YPOBEHB) M
npotokojamu (BepxHuii ypoBens). Ypoenb MPI (Multiple Protocol Interface)
obecrnieunBaeT MHTEp(DENC I MOAKIIOYCHUS CTEKOB MPOTOKOJIOB (TaKHUX, Kak
AppleTalk, TCP/IPu IPX; B Oyaymem OyayT JOCTYIHBI JIPYIHE CTCKH
npoTokoJioB, Takue, kak OSlu SNA). Yposens MLI (Multiple Link Interface) -
3TO TOT wuHTepdelc, Kyaa TMOIKIIOYAIOTCS JApaiiBephl TUIATBI CETEBOTO
uHtepdeiica. [IpaliBepbl yCTpONCTB MUIIYTCS pa3padOTUUKAMU IIJIAT CETEBOTO
uHTepdeiica B coorBercTBuu co crenuduranmerd LSL Novell. Otu npaiiBepst
HaspIBatorcs aApaiBepamu MLID (Multiple Link Interface Driver).

Korma maker momamaer B IUIaTy CeTeBOro HHTepdeiica, OH
obpabateiBaeTcs apariBepom MLID tumatet uw  mepemaercs LSL. LSL
OTIpeJIeTIsieT, B KaKOM CTEK MPOTOKOJA JIOJDKEH MOMACTh MAKET, U HAIpPaBISICT
ero 3Tomy mporokony. Ilaker oObIUHBIM 00pa3oM mepenaeTcs 4yepe3 CTeK
IIPOTOKOJIOB, I/Ie 00pabaThIBAETCs MPOTOKOIAMH BBICOKOTO YPOBHH.

Crnenuduxammms  NDIS  (Microsoft Network Device Interface
Specification) Obuta paspaboraHa, 4ToObl MPEAOCTABUTH IOJIB30BATEIIO CETH
JOCTYT K Pa3IMYHBIM MPOTOKOJIAM, OTAEIUB 3TH MPOTOKOJBI OT IJIAT CETEBOTO
uHTep(deiica. B cooTBeTCTBUM C 3TUM MPOTOKOJIOM HE TPeOOBAIOCH HUYETO
3HATh 00 MHTEePPEHCHBIX TUTaTaX. 37eCh OTCYTCTBYET CICIM(PUUSCKHIA TS TUIaT
uHTep(deiic, a ecTp TOABKO OOmMK uHTepdenc asi MPOTOKOJIOB. YUTOOBI
ucrionib3oBath TiaTty NDIS, Bbl ycTanaBnmBaere maTy u ee JpaiiBep,
3arpy’kaere Bce MPOTOKOJIbI, KOTOPHIE XOTUTE MCTIOIb30BaTh, U CBSI3bIBACTE UX
¢ nomouero komanasl NETBIND.

3.6 Ctek npoTokonoB hupmbl AppleTalk

CemeticTBo cereBbix mpoTokosioB AppleTalk Oputo mepBoHawambHO
pa3pabortaHo i1 KoMmrbroTepoB Macintosh,oqxako yxe BTopas BEpCHs 3TOTO
CETEeBOT0 MPOJIYKTA MO3BOJIET B3aMMOICHCTBOBATh PA3TUIHBIM TIEPCOHAIBHBIM
KOMIIBIOTEPaM.

Slnpom ceTeBOi apXUTEKTYphI sABIsieTcs (aitnossiid mpoTokoa AppleTalk
Filing Protocol (AFP), kotopelii ob0ecreynBaeT Mpo3pavyHOCTh (HAWIOBBIM
oTiepaIysaM | 3alIUTy JaHHBIX.

B xauecTBe NprIIOKEHU BO3MOKHO IPUMEHEHHUE!

* AppleShare File Server ucnons3yer cimyx0st AFP mns goctyna K
ylnajJeHHbIM (aiiinam;

* AppleShare Print Servermocburaer 3aqaHusl Ha Ne4aTh Ha CETEBOM
npuntep B cetu AppleTalk;

* AppleShare PC - mosBomser momyduTh JocTynm K  (aiinam,
HaxoxsmmMes B (ainoBoi cucteme AppleTalk, u mo3Bosser kKoMIboTepam
noa ymnpasienueM MS DOS mneuararh Ha NpUHTEpAX, COBMECTHUMBIX C
AppleTalk.



Ha HWKHUX YpOBHSX apXHTEKTYPbl CBSI3U IOJJCPKUBACTCA TPHU
POTOKOJIA!

» Ethernetpo repmunonorun Apple EtherTalk;

» Token Ring, naepmunonoruu Apple TokenTalk;

» LocalTalk, paboTarommii Ha BuTOM mape co ckopocthio 230,4KouT u
UCTIONB3YIONIMIA  TOMOJOTMIO  O0med I1muHBL. B KauecTBe  Merona
MHOECTBEHHOT'O JIOCTYIa UCIOJb3YeTCsl CIIydalHbIH METOJ ¢ OOHApPYKCHHEM
Hecymieik u  us3bOexanwem koHdpumkTroB CSMA/CA  (Carrier Sence
MultipleAccess/Collision  Avoidence), korma 1mepeJ IMOCBUIKOH — Kajapa
WHPOPMAITUU CTAHIUA-UCTOYHHK, JOXKIABIINCH OTCYTCTBHSI HECYIEH B KaHaJe
CBs3M, TIOCBUIaeT KopoTkoe coobmenue Request-to-Send. B otser
npearnonaraeMas — CTaHIMA-IPUEMHHUK JobkHa mocinate  Clear-to-Send.
OTCyTCTBHE TaKOTO IMOATBEPXKICHUS 32 (QUKCUPOBAHHBINA TPOMEKYTOK BPEMCHH
TOBOPHT O KOH(IIUKTE.

[Mpotokon AppleTalk Bctpoen B kaxnawii kommbroTep Macintosh.
[Toctpouth cetu ¢ kommbioTepamMu Macintosh Tak ke Jierko, Kak CBs3aTh
BMecTe crucTeMbl ¢ momolsio kadens AppleTalk.basosas cucrema (AppleTalk
Phase |) mo3Bosiser COBMECTHO HCIOJNB30BaTh (hailibl U HpHHTEPHl 254
cuctemaMm, B To Bpems kak AppleTalk Phase IllmognepxxuBaer go 16
MWLTHOHOB y3510B. AppleTalkoTHocuTenbHO HETPYAHO peain30BaTh HA APYTHX
cUCTeMaX, IOCKOJBbKY OH XOpOIIO COOTBETCTBYeT mpoTokony OSI| u mns
WHTETPUPOBAHUS C APYTUMHU CHCTEMaMH JIOIYCKAET IMOJACTAaHOBKY IPOTOKOJIOB
Pa3JINYHBIX YPOBHEW.

AppleTalk no3Bonsier mepenaBarh gaHHBIe co ckopocThio 230 Kout/c.
Ka6emu u coenmunnrenn AppleTalknpoctsr B ycranoBKe, a TenedoHHbIe Kabenn
U coequHUTENn MOXKHO 3ameHaTh. Eciim AppleTalk He obecrieunBaeT HyXHYIO
CKOpPOCTh, MOKHO WCIIOJIB30BaTh JBE Ipyrue cereBble cxembl - EtherTalkm
TokenTalk,Ho m1st HUX TPeOYIOTCS JONOTHUTEIBHBIC TIIATHI.

[TpOTOKONBI TPAHCIIOPTHOTO YPOBHS M YPOBHS CEaHCa, CBSA3aHHBIC C
AppleTalk:

« DDP (Datagram Delivery Protocol) noaroraBauBaeT makeThl
JTaHHBIX (KOTOpbIC HA3bIBAIOTCS JedTarpaMMamMu). Kak W B OOJIBIIMHCTBE
MaKETOB, JieWTarpaMMa COJICPKUT CETCBOW aJpec U JaHHbIC (HOpPMATHUPOBAHHS.
Jlis  yBeNMYCHHMS HAJIEKHOCTH Tepeladd  pa3pabdOTYMKU  MPOTrPAMMHOTO
oOecrieueHrsi MOTYT UCIOJNB30BaTh B TPAHCIOPTHOM YPOBHE IPOTOKOI
ATP(AppleTalk Transaction Protocol).

« ATP (AppleTalk Transaction Protocol) ob6ecreunBaeT
rapaHTHPOBAHHYIO MEpeavy U JOCTaBKY MAKETOB.

* ASP (AppleTalk Session Protocatpencrasmisier coboli pacimpeHue
ATP u cayxut U1l yipaBiaeHuUsl CEAHCOM CBSI3H.

» ADSP (AppleTalk Data Stream ProtocofoecreunBaer crocod
OTKPBITHS ~ BUPTyaJbHOrO  KaHama  gaHHbIX  ("koHBeiepa") — MexIy
Y4YaCTBYIOLIMMH B CEaHCE YCTpOHCTBaMH, Oyaroaaps yeMy uH(OOpMAIUs MOXKET
CUMTBIBATHCS M 3aIMCHIBATHCS HA YCTPOUCTBA.



* AEP (AppleTalk Echo Protocolj6oecnieunBaet nepenady u moixy4cHue
MAaKEeTOB JJAHHBIX MEXKIY Y3JIaMHU.

« NBP (Name Binding Protocol)no3sonser aamMuHHCTpaTOpam
UMEHOBATh YCTPOIMCTBA Ha OCHOBE ajjpeca yCTPOUCTBA.

» ZIP (Zone Information ProtocoboecneunBaer s ycrpoiictBa NBP ¢
HOMEPOM 30HBI (0OBEIMHEHHBIC CETH pa30MBAIOTCS Ha TPYIIbI, KOTOPBIC
Ha3bIBAIOTCS 30HAMHU).

* RTMP (Routing Table Maintenence Protocaofynons3yercs mis
OOHOBJICHHS TaOJWIl MapIIPyTHU3aTOPOB, KOTOPBIE OMPEIACISIOT MapIIpyT
MEXIy JBYMSI TOUKaMH CETH.

* PAP (Printer Access Protocolpa ocnoBe wundopmanuu NBP
MOATOTABIMBAET MAPIIPYT MPUHTEPA.

Kpome TpaHCHOPTHOTO YpOBHSI M ypOBHSI C€aHCa, UMEIOTCS CpEACTBa
AppleTalk, Takxme xak AppleTalk Filing Protocol, o6ecneunBaromme
COBMECTHOE MCIOJIb30BaHuE (DaiiyioB U mpuiiokeHui. B 3TOT ypoBeHb BKITIOUEH
TakKe s3bIk POStSCripiyis meyaTu B ceTH.

3.7 Ctek npoTokonoB chmnpmbl Lan Manager

PaccMoTpuM CTEK MPOTOKOJIOB JIJIsi CETEBOM ONEpalMOHHON CUCTEMbl Ha
o0aze OS/2 LAN MANAGER. B ortnuune or NetWare, rue ucnonHsemble
MOAYJIM KOMMUPYIOTCS B ONEPaTUBHYIO TMaMATh pabdOyux CTaHIMK U
BBITIONTHSIOTCS TaM, U oT UNIX, rioe ucrnonHeHrne BO3JI0KEHO HA LEHTPATIbHYIO
mamuay, LAN Manager qaet BO3MOXKHOCTb THOKO paclpelensiaTh 3aJadu
MEXIy CEpBEPOM U PaOOYNMU CTAHITUSIMH.

NetBIOS sto mnpuknamHoit mnporpammHbiii  uHTEpdeiic  (API),
UCTIONB3YEMBIN Ui CO3/IaHUsl MPWIOKEHUH IS JIOKAIbHBIX cereir Microsoft
LAN Manager, IBM LAN Servernnu omneparnmonHoit cpenst OS/2. Named
Pipes -3To aHajnoru4HbIi, HO 0OJIee MPOJBHHYTHIA MTPOTOKOJI, PAOOTAOIINN C
0OS/2. NetBIOSu Named PipesyiiecTByloT B cpejie JIOKaIbHBIX CeTel Kak
IPOTOKOJIbI, HA OCHOBE KOTOPBIX CTPOSITCS pa3iMyuHble NpuiiokeHusi. OJIHaKo
pa3pabOTUYMKK TaKMX MPHIOKEHUH HAYMHAIOT MepeHocuTh ux Ha SPX/IPX -B
TakoM Buje oHM MoryT pabotath Ha NetWareeepsepe B Bujme NLM. NetBIOS
u Named Pipesssl 10KHBI yYUTBIBaTh, TOJBKO €CIM MX TPEeOYIOT Ballu
PUIIOKEHUS.

B3anMopeiicTBue MeXIy pa3IMUHBIMU CTEKaMHU MPOTOKOJIOB BO3MOXKHO
Yyepe3 CeTeBble MHTEP(EHChl M MUITI03bI, KOTOPhIE MO3BOJISIIOT MpPeoOpa3oBaTh
MIPOTOKOJ Ha KKJIOM YPOBHE, TaK YTO IMOJIH30BATEIN padoueil CTAaHITUH MOTYT
MOJIYYUTh JIOCTYNl K CpPEICTBaM OIEPAIMOHHOW CHUCTEMBI, HCTOIB3YIOMEen
JIPYrox MPOTOKOIL.

MHoromnpotokonapHas ~ MapmpyTtuzanus —jgaetr  ceppepam  NetWare
BO3MOXKHOCTh ~OPTaHU30BBIBAaTH CETEBOM Tpaduk MEXKITy pa3TudHBIMHA
cuctremamu. Novell NetWare mnoagmepxuBacT  MHOTONMPOTOKOJIBHYIO
Mapuipytuzanuio ¢ nomoimiblo NLM. Ecnu monb3oBarento paboueld cTaHIUU
Tpedyercss goctyn k NetWareeepepy, OH HCHOJB3yeT MPHIOKEHHE,



noguepxkuBatomee SPX/IPX. Ins mocryma x paboueit cranmmm UNIX on
UCTIONB3yeT npuioxkenue, mnopuepxuatomiee 1CP/IP.  NetWareepsep
HarnpabiisieT naketsl cucreme UNIX.

Jlpyras cxema, KoTopasi Ha3bIBaeTCsl TYHHEIBHOMU, MTO3BOJISIET TTepeaaBaTh
naketsl IPX (NetWare)uepes cerb TCP/IPyTem unkancynsuuu maketos IPX
B makeTel TCP/IP.

Ecnu Ha paboueii craniuu uatepderic ODI (Open Data-Link Interface)
OJTHOBPEMEHHO 00pabaThIBacT JBa PAa3IUYHBIX CTEKa MPOTOKOJA, TO 00a TUMa
MAKeTOB IMOCBHUIAIOTCS Yepe3 OJHY U Ty K€ MHTEP(PEHCHYIO TIaTy W CETEBOM
kabenb. Ha cepBepe 00a 3T mpOTOKOIa PACIO3HAIOTCS U TIPH HEOOXOAMMOCTH
MapmpyTu3upyroTcs. Craeayromue mpoayKThl MO3BOJSIOT Pad0OYUM CTaHIUSAM
IOJIICPYKUBATH JIBOMHBIE cTekd TTpoTokoiioB (SPX/IPXu TCP/IP):

* LAN Workplace for DOSto3BoasieT nons3oBatessim DOSu Windows
HOJYYHTh JOCTYI K cucreMam, ucnois3yomum 1 CP/IP.Tloxp3oBarenn moryt
nojkimoyateess  HenocpeactBeHHo K TCP/IP wm  npumensts NetWare-
cepBep I MapIIpyTU3anuu naketos B cucrembl 1CP/IP.

* LAN Work Place for MacintoshmpenocraBisieT Moab30BaTEIIIM
Macintosh yepes cetu NetWare qocryn k cersm TCP/IP u xoct-cucremam
UNIX,VAX wnu 6onsmum DBM IBM.

* LAN Work Place for OS/2iaer noas3oBatensm OS/2 noctyn depes
cetu NetWarek xommnsiorepam Apple Macintoshcuctemam UNIX, VAX u
oosbuM OBM IBM.

* Novell npenycmarpuBaeT Takxke CleAyronue IPOrpaMMHBIC POTYKTHI
MOJJICP)KKH  OTIEPAIIMOHHBIX CHUCTEM, KOTOPBIE IIO3BOJISIOT HCIOIh30BATh
pecypcsl cepepa NetWareonepanronnsim cucteMam, oTiandHbsiM ot Net\Ware:

* NetWare for Macintoshpeanusyer cranmapt mnpotokona AFP
(AppleTalk Filling Protocol) pnaronaps uemy mosp3oBarenu Macintoshmoryr
npuMeHATh daiasr NetWarecoBMecTHO ¢ MOIb30BaTESIMU CETH U TIOJTYyYUTh
noctyn k cetu NetWare.

* NetWare NFSeeimonnsier Ha ¢ainoBom cepepe NetWarecerepyro
daiinosyro cuctemy UNIX (NFS), 6raronaps uemy nosas3oBatenn UNIX moryt
MOJIYYUTh OCTYyN K (paitnam u npuntepam cetu NetWare.

* NetWare FTAMno3Bosser mojay4uTh AOCTYyH K (hailJIoBOW CHCTEME
NetWare pasmuunsim kimentam OSI FTAM (File Transfer Access and
Management).DToT TpPOAYKT TO3BOJSET TaKXKe I0JIb30BaTeIsIM pabouei
cranimu DOS noxxmrouatecst Kk cetam OSI| u B3auMoIelicTBOBAaTh C XOCT-
cuctremamu FTAM. NetWare FTAM oOecnieunBaeT mpocTtoe KOMUPOBAHHE
¢aiinoB, a Tak)Ke CpefICTBA IEPECUMEHOBAHUS U yIaJICHUS.

4 CeTteBble onepauuoHHble cuctembl (CeteBble OC)

4.1 Knaccudgmkaumsa OC
OHCpaHI/IOHHBIC CUCTCMBbI MOI'yT Pa3iIndaTbCAa OCO6CHHOCT}IMI/I
peanu3zani BHYTPEHHUX aJITOPUTMOB YIIPABJICHHS OCHOBHBIMU pecypcaMu



KoMITbIOTEpa (mporeccopamy, NaMSTHIO, YCTPOHCTBAMH), OCOOCHHOCTSIMU
UCIOJIb30BaHHBIX METOJIOB MPOCKTHUPOBAHMS, TUIAMH amllapaTHBIX MiIaTdopm,
00J1aCTSIMM UCIIOJIB30BAHUS U MHOTUMHU JIPYTMMH CBOWCTBaMHU.

Huxe npusenena knaccudukamuss OC 1O HECKOJBKMM OCHOBHBIM
IIPU3HAKaM.

Oc00eHHOCTH AJITOPUTMOB YIIPABJIEHUS PECypPCaMH.

OT 3¢ (eKTUBHOCTH ANTOPUTMOB YNPABIEHUS JOKAJIBHBIMU pPECypcaMu
KOMIIBIOTEPA BO MHOI'OM 3aBUCHUT 3(ppexTuBHOCTH Beel ceteBoit OC B nenom. B
3aBUCUMOCTHM OT OCOOEHHOCTEM HCIOJIb30BAHHOTO AaJIrOpUTMa YIpPaBJICHUS
IPOLIECCOPOM  OINEpPALMOHHBIE CHUCTEMBI JIEIAT HAa MHOr03aJadyHble H
OJIHO3a/1aYHBbIE, MHOTOIT0JIb30BaTENbCKUE U OJIHOITOJIb30BAaTENbCKUE,
MHOTOITPOLIECCOPHBIE U OJHOIPOLIECCOPHBIE.

IMoaaep:xka MHOr03aJa4HOCTH.

[1o yncay OTHOBPEMEHHO BBIIIOIHAEMBIX 337a4 ONEPALMOHHBIE CHCTEMBbI
MOTYT OBITh pa3J€JeHbI Ha JBa KJacca:

. onHo3afaunblie (Hanpumep, MS-DOS, MSXu 1.1.),

. muoro3aaaunsie (OC EC, OS/2, UNIX, Windows).

Opnnozanaunbie OC B OCHOBHOM BBINOJHSIOT (PYHKIMIO MTPEAOCTABICHUS
[0JIb30BATENI0 BUPTYaJbHOM MallMHBI, Jenass 0ojiee NMPOCTBIM U yIOOHBIM
IIpoLecC B3aUMOJEHCTBUSA MOJIb30BaTeNs ¢ KoMmnbroTepoMm. OnHo3zanauneie OC
BKJIFOUAIOT CPE/ACTBA YIpaBlIeHUs Nepu(EepUilHBIMU YyCTPOICTBaAMM, CpEICTBa
ynpaBieHus ¢ailnaMu, CpeacTBa OOIIEHHUS C TOIb30BATEIIEM.

Mmuoro3agaunsie OC, KpomMe  BBIIICHEPEYUCICHHBIX  (YHKIUH,
YOPABIISIIOT PAa3JEJICHUEM COBMECTHO HCIIOIB3YEMBIX PECYpPCOB, TAaKUX Kak
IPOLIECCOP, ONEPATUBHAS MAMSTh, (pailsibl U BHELTHHE YCTPOICTBA.

Honaepxkka  MHOIOmoabL30BaTeJbCKOro  pexuma. [lo  gucny
OJIHOBPEMEHHO paboTaronux nosb3oBarenei OC nenstes Ha:

. onHomonbk3zoBatTensckue (MS-DOS pannue Bepcun OS/2);
. muoromnojbs3oBaTenbekue (UNIX, Windows; Netware).
I'maBHBIM OTJINYUEM MHOT'OITOJIb30BaTEILCKUX CHUCTEM OT

OJTHOIIOJIB30BATEILCKUX SABJISIETCS HAJUYHME CPEACTB 3allUThl HH(POPMAIUU
KOKIOTO IIOJIB30BaTeIsl OT HECAHKIMOHUPOBAHHOTO JIOCTyNMa  JAPYTHX
nosib3oBateneit. Cieayer 3aMeTHUTh, YTO HE BCsSKas MHOTro3ajavyHas CHCTEeMa
SABJIIETCS MHOTOIIOJIL30BATENLCKOM, U HE BCsKasg ofHomosb3oBarenbckass OC
SIBJISIETCSI OJHO3aTaYHOM.

BoITecHAIOIAT U HEBBLITECHAIOIIAST MHOI03aJa4YHOCTL. Bakuenmum
pa3zeliieMbIM  pecypcoM  sBisieTcs  mporeccopHoe  Bpems.  Croco0
pacrpeielieHus MPOIIECCOPHOTO BPEMEHN MEXy HECKOJIBKUMH OJTHOBPEMEHHO
CYHIECTBYIOIIMMHA B CHCTEME IMpoieccaMd (MM HUTIMH) BO MHOTOM
onpenensier cnenmudpuky OC. Cpeann MHOXKECTBAa CYIIECTBYIONIMX BapHAHTOB
pealn3auyi MHOT0331a9HOCTH MOYKHO BBIJICIHTh JIBE TPYIIITHI AJITOPUTMOB:

. HEeBbITeCHsOIAass MHoro3aaaunoctsh (NetWare, Windows 3.X);

. BbITeCHsOIIass MHoro3agadnocTh (Windows NT, OS/2, UNIX).



OCHOBHBIM Pa3aM4YMEM MEXAY BBITECHSIONIMM U HEBBITECHSIOLIUM
BapMaHTaMU MHOT'03aJJa4YHOCTH SIBJIIETCA CTENEHb LIEHTPAIU3ALNN MEXaHU3Ma
IJJAHUPOBAHMUSI TPOLECCOB. [Ipy HEBBITECHSIOMIEW MHOT033aJaYHOCTH AKTUBHBIN
IPOLIECC BBIMOIHAETCS 0 TeX MOp, MOKa OH caM, 0 COOCTBEHHON MHUIIMATUBE,
HE OTJIaCT yNpaBJICHUE ONEPALIMOHHON CUCTEME JJI TOTO, 4YTOOBI Ta BEIOpaia U3
oyepenu Ipyrod TOTOBBIA K BBINOJIHEHUIO mpouecc. [Ipu BeITECHAMOLIECH
MHOI'033JJaYHOCTH PELICHUE O MEPEKIIOUYEHUHN MTPOLIECCOPA C OJHOTO IMpouecca
Ha JIpPYrod NPUHUMAETCS ONEPALMOHHOM CUCTEMOW, a HE CAMUM AaKTHUBHBIM
MIPOLIECCOM.

MHuoronpoueccopHasa o0padorka. J[pyrum BaxsHbsIM cBokicTBoM OC
SABJISIETCS.  OTCYTCTBHE WJIM HaJM4Me€ B HEW CPEICTB  MOIIEPIKKH
MHOTOITPOLIECCOPHOM 0o0paboTku - MYTbMUnpoYeccuposaHue.
MynbTUIPOUECCUPOBAHUE MPUBOJUT K YCIOXKHEHUIO BCEX aJIrOPUTMOB
YIPABJICHUS peCypcamH.

B namm gHM crtaHoButTcs obOmenpuHsThiM BBeneHue B OC dyHKuuit
NOJAJIEP)KKA  MHOTOIPOLIECCOPHOM  00paboTKM AaHHBIX. Takue GyHKUUU
HUMEIOTCS B OTEPAIlMOHHBIX cucTeMax Solaris 2.xpupmer Sun, Open Server 3.x
komnanun Santa Crus Operations, OSfupmer IBM, Windows ¢upmsr
Microsoftu NetWare pupmer Novell.

Mpuoromnpoueccopasie OC Moryt knaccupuUUpOBaTLCS MO CIOCO0y
OpraHU3aliy BBIYUCIHUTENBHOTO IMPOLECCa B CUCTEME C MHOTOIPOLIECCOPHOM
apxutekrypoil: acummerpuunble OC u cummerpuunbie OC. AcuMMmeTpuyHas
OC uenuKoOM BBINOJHSAETCS TOJBKO HAa OJHOM H3 IPOLECCOPOB CHUCTEMBI,
pacnpenenss — NPUKIAAHBIE  33Ja4yd 1O  OCTAJIBHBIM  IPOLIECCOpaM.
CummetpryHas OC MOJMHOCTBIO JIELIEHTPAIM30BaHAa M MCIOJB3YET BECh Iyl
IIPOLIECCOPOB, Pa3/IEsisi UX MEX1Y CUCTEMHBIMH U IPUKIIAIHBIMU 33]a4aMHu.

Beime Obumn  paccmorpeHbl  xapaktepuctuku OC, cBs3aHHBIE C
VIOPABJICHUEM TOJIBKO OJHHMM THIIOM pECYpCOB - HpoueccopoM. BaxHoe
BIIUSIHME Ha OOJIMK OMNEpalMOHHOW CHUCTEMbI B II€JIOM, HAa BO3MOXHOCTH €€
UCIIOJIb30BAHUSL B TOM WJIM MHOM 00JIaCTH OKa3bIBAIOT OCOOEHHOCTH U JPYTHUX
MOJACUCTEM YINPABIEHUS JIOKAJIbHBIMU PECYpCaMH - MOACUCTEM YNPABIECHUSA
naMAaThlo, (paiiiamu, yCTpoiicTBaMu BBOA-BbIBO/IA.

Cneunduka OC nposiBisieTcs ¥ B TOM, KaKUM 00pa3oM OHa peagnu3yeT
ceTeBble (DYHKIMHU: pacro3HABaHHME U IEpEHAIpaBiIeHUE B CETh 3alpPOCOB K
YIAJIEHHBIM pecypcaMm, Mepenadyy CoOOLIEHWH IO CETH, BBIIIOJIHEHUE
ylajJeHHbIX 3ampocoB. llpu peammuzamuu ceTeBbIX (QYHKIMI BO3HUKAET
KOMILJIEKC 3a/1a4, CBSA3aHHBIX C PACIPEICICHHBIM XapaKTEPOM XPaHEHHS H
0o0pa0OTKM MJaHHBIX B CETH. BEJCHHE CIPABOYHON HHGPOpMAMU O BCEX
JOCTYIIHBIX B CETH pecypcax M CepBepax, aJpecanus B3aUMOJEHCTBYIOLIUX
MPOLIECCOB, OOECMeueHUuEe MPO3PAYHOCTH AOCTYIA, TUPAKUPOBAHUE JAHHBIX,
COTJIACOBAaHUE KOMHM, OepHkKa OE30MaCHOCTH JaHHBIX.



4.2 CTpyKTypa ceTeBOM onepaymoHHON CUCTEMDbI

CereBass  omepalMOHHAas CHUCTEMa  COCTaBIsE€T OCHOBY  JIO0O0M
BBIYMCIUTENHHON ceTr. Kaxaplii KOMIIBIOTEP B CETH B 3HAYUTENIBLHOW CTENEHU
aBTOHOMEH, MO03TOMY IO/l CETEBOM OINEpalMOHHOM CHUCTEMON B IIMPOKOM
CMBICJIE TIOHMMAETCsl COBOKYIHOCTbh ONEPAIMOHHBIX CHUCTEM OTAEJbHbIX
KOMITBIOTEPOB, B3aUMOJCHCTBYIOIIMX C I1I€JbI0 OOMEHa COOOILIEHUSIMU U
paszieneHusl pecypcoB MO €IUHBIM IpaBWiIaM - MpOoToKosiaM. B y3koM cmbicie
cetreas OC - »3TO omnepanuMoHHass CHUCTEMa OTIEIBHOTO KOMIIBIOTEPA,
obecreurBaroniasi eMy BO3MOXKHOCTh pabOTaTh B CETH.

B cereBoii omepanMOHHOM CUCTEME OTHAEIBHOM MAIIWHBI MOYXHO
BBIJICITUTH HECKOJIBLKO yacTelt (puc. 45):

. CpenctBa ymnpaBieHUsI JOKAJIBHBIMH PECYypCaMH KOMIIbIOTEpA!
GyHKIIMA ~ paclpenelieHUusT ONEPAaTUBHOM TaMSATH MEXKAY MPOIEeCcCaMH,
IUTAHUPOBAHMS W TUCIIETYEPHU3ALMHU MPOLIECCOB, YIPABICHUS MPOLECCOPAMH B
MYJIBTHIIPOIIECCOPHBIX MAIlIMHAX, YIIPABIICHUS Mepru(epUiiHbIMU yCTPONUCTBAMHA
U Apyrue QyHKIUU ynpaBlieHus pecypcamu JokaibHbix OC.

. CpeacTBa mpeaocTaBlieHUs COOCTBEHHBIX PECYpPCOB M YCIYT B
oOmiee mosib3oBanne - cepBepHas uvactb OC (cepBep). DTu cpeacTBa
obecrneynBaroT, Hanpumep, OJOKUPOBKY (ailJIoB U 3aIUCei, YTO HEOOXOIUMO
JUISL UX COBMECTHOTO HMCMOJIb30BaHMS; BEJECHUE CIPABOYHUKOB MMEH CETEBBIX
pecypcoB; 00pabOTKy 3ampocoB yHaJE€HHOTO JOCTyna K COOCTBEHHOH
daiinoBoil cucteMe W 0a3e MaHHBIX; YIpaBlIEHUWE OYEepPeIsIMU 3alpPOCOB
yJaJeHHBIX MMOJIb30BaTeNeH K CBOMM MepUPEpUHBIM YCTPOHCTBAM.

CpeqactBa ynpaBneHus nokanbHbIMu
pecypcamu. JlokansHas (OC)

CpenctBa
pean CpepncrtBa 3anpoca,
npeacTaBreHns pocTyna K
COBCTBEHHbIX yAaneHHbIM
ecypcoB B obuiee
pecyp L pecypcam v ycnyram
Mosib30BaHne

KoMMmyHMKaunoHHble cpeacTea

Puc. 45.Crpyxkrypa cereBoii OC

. CpencTBa 3ampoca JOCTyIa K YAaJCHHBIM pecypcaM U yCiayram |
WX HCIONb30BaHMs - KimeHTckas dacth OC (pemupekTop). DOTa 4YacTh
BBITIOJTHSIET PACIIO3HABAHUE U TIEPEHANPABICHUE B CETh 3alIPOCOB K yJAIIEHHBIM
pecypcam OT MPUIOKEHUH U TOJB30BATENICH, MMPU ITOM 3aIlPOC MOCTYMAET OT



NPUIIOKEHHUST B JIOKAJIbHOM (opme, a mepenaercs B CeTh B JAPYroil ¢opme,
COOTBETCTByIOIIEH TpeOoBaHusIM cepBepa. KimeHTCkas 4acTh  Takxke
OCYUIECTBJISIET IPUEM OTBETOB OT CEPBEPOB U MPEOOPA30BAHKE UX B JIOKATbHBIN
dbopmar, Tak 4TO ISl MPHIOKEHUS BBINOJTHEHHE JIOKAJIBHBIX M YyJAJE€HHBIX
3aMpoOCOB HEPAZITHUUUMO.

. Kommynukarmonnsle cpeactBa OC, ¢  NOMOIIBIO  KOTOPBIX
IPOUCXOAUT OOMEH COOOIIEHUsIMU B CETH. JTa YacTb 0OeclneynBaeT
aapecanuio W Oydepuzanmio CcooOIIeHUN, BBIOOP MapiIpyTa Iepeaadu
COOOIIeHUs] MO CEeTH, HAAEKHOCTh Nepeladyd U T.aI., TO €CTh SBIsETCA
CPEICTBOM TPAHCIIOPTHUPOBKU COOOILIEHUH.

B 3aBucumMocTH ot QyHKIIHMI, BO37araéMbIX Ha KOHKPETHBII KOMITBIOTED,
B €r0 ONEPAIOHHON CHUCTEME MOKET OTCYTCTBOBATh JIMOO KIMEHTCKas, JH00
CepBepHas YacTHu.

Ha puc. 46 mokazaHo B3auMOJIEHCTBUE CETEBBIX KOMIIOHEHTOB. 37€Ch
KOMIBIOTEp 1 BBINONHAET POJIb "YMCTOTO" KJIMEHTa, a KOMIBIOTEp 2 - POJb
"yuctoro” cepBepa, COOTBETCTBEHHO Ha IIEPBOM MaIllMHE OTCYTCTBYET
cepBepHas 4acTh, a Ha BTOPOW - KIMeHTCKas. Ha pucyHke OTIenbHO MOKa3aH
KOMIIOHEHT KJIMEHTCKOM 4YacTu - penupekrop. VIMeHHO peaupexTop
nepexBaThIBACT BCE 3aIPOCHI, MOCTYMAIOIINE OT MPUIIOKEHHUM, U aHAJM3UPYET
ux. Ecnum Bbian 3ampoc K pecypcy JaHHOTO KOMIIbIOTEpa, TO OH
nepeasipecoBbIBAETCS COOTBETCTBYIOIIEH noacucteme JokainbHoi OC, eciu xe
3TO 3ampoc K yIajJeHHOMY pecypcy, TO OH MepemnpaBisercs B ceTb. [Ipu 3Tom
KJIMEHTCKas 4acTh MpeoOpa3yeT 3ampoc M3 JIOKAIbHOW (QOpMBI B CETEBOM
dopMaT u mepenaer €ro TPAHCHOPTHOW IMOJACHCTEME, KOTOpas OTBEYaeT 3a
JIOCTaBKYy COOOIIeHUI ykazaHHOMY cepBepy. CepBepHas 4acTh ONEpPAMOHHON
CHCTEMbI KOMITbIOTEpa 2 MPUHUMAET 3aIpocC, MPeodpa3yeT ero u nepeaaeT s
BbINIOTHEHUs cBoei jokanbHOM OC. Ilocne Toro, kKak pe3yJbTaT MOJYyYeH,
cepBep oOpaimiaeTcsi K TPAHCHOPTHOW TMOJCHCTEME M HaIlpaBisieT OTBET
KJIMEHTY, BblJaBlieMy 3ampoc. KiumeHTckas yacTh mIpeoOpa3yeT pe3ysibTar B
COOTBETCTBYIOIIUN (GopMaT M agpecyeT ero TOMYy HPHIOKEHHUIO, KOTOPOe
BBIJIAJIO 3aIpOoC.
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Puc. 46. B3aumMoeicTBUE KOMIIOHEHTOB OIEPAIMOHHOW CUCTEMBI MPHU
B3aMMOJIEUCTBUHN KOMIIBIOTEPOB

Ha npakTuike CloXujI0Ch HECKOJIBKO MOJXO0J0B K MOCTPOEHUIO CETEBBIX
OTEPALIMOHHBIX CUCTEM.

[lepeie  cereBoie OC  mpencraBisii  cOOOW  COBOKYITHOCTh
cymectBytomen JokaasHo OC 1 HAaACTPOSHHON Haa HEW cemegoli 00010UKU.
[Ipu srom B mnokanpHyro OC BCTpawBajCsi MHHHUMYM CETEBBIX (DYHKIIHIA,
HEOOXOMMMBIX ISl pabOThI CETEBOM 00OJIOYKHM, KOTOPAs BBIMOIHSIIA OCHOBHBIC
ceteBble (yHKIHH. [I[pruMepomM Takoro mojxoja SIBISETCS HMCIOJIL30BAHHE HA
KaX10i MamuHe cetu oneparnronHon cuctembl MS DOS § koropoii, HaunHast
C €€ TpeThel BepCcuH, MOSBUIIMCh TAKKE BCTPOEHHbIE QYHKIIMHU, KaK OJIOKUPOBKA
daitoB W 3amnuceld, HEOOXOAMMBIC i COBMECTHOTO JOCTyNa K d(aiiiam).
[Tpuniun noctpoenus cereBbix OC B BUJIe CETEBOM 000JIOUKU HaJl JOKAIbHOU
OC B HacTOALIMN MOMEHT MPAKTUYECKU HE UCIIOJIb3YETCS.

bonee »sddexTuBHBIM sABIAETCS MyTh pa3pabOTKU ONEpPalMOHHBIX
CUCTEM, U3HAYAILHO MpeIHa3HAYCHHBIX JJIs1 pa0oThl B ceTu. CeTeBble GyHKIMU
y OC Takoro tuma riiyDOKO BCTPOEHbI B OCHOBHBIE MOJYJIA CHUCTEMBI, UYTO
obecreunBaeT WX JIOTHYECKYIO CTPOMHOCTh, MPOCTOTY OKCIUTyaTalludl W
MOAM(UKAINH, a TAKKE BBHICOKYIO MTPOU3BOAUTENBHOCTD. [IpuMepom Takoir OC
spisiercss cucrema Windows faunnas ¢ Windows NT) ¢upmer Microsoft,
KOTOpas 3a CYET BCTPOSHHOCTH CETEBBIX CPEACTB 0OecreunBaeT 00Jiee BHICOKHE
MOKAa3aTeNId TPOU3BOAUTEIPHOCTH U 3aIUIIICHHOCTH.




4.3 OpgHopaHroBble ceteBble OC m OC c BblaeneHHbIMU
cepBepamu

B 3aBHCHMOCTH OT TOTrO, KakK pacmpeleneHbl (QYHKIHH MEXKITY
KOMIIBIOTEPAMH CETH, CETEBbIC OTEPAllMOHHBIE CHCTEMBI, a CIIEAOBaTEIbHO, U
CeTH [NeJATCsl Ha JBa Kilacca: OJHOpPAHTOBbIE W JByXpaHroBbie. [locnemnue
Jare Ha3bIBaIOT CETSMH C BBIICTICHHBIMU CEPBEPaMHU.

Ecnu xoMmbroTep MpeaoCcTaBIseT CBOM PEeCypChl APYTUM TOJIB30BaTEISIM
CETH, TO OH WTpaeT pojb cepBepa. [Ipu 3ToM KoMmbIOTEp, OOpaIalomUics K
pecypcam Opyroid MaiiuHbl, SBiIseTCs KineHToM. Kak yxke Obulo cKaszaHo,
KOMIIBIOTEP, pa0OTAIONMIMN B CETH, MOXKET BBIMIOJIHATH (YHKIMH JHOO0 KIMEHTA,
1100 cepBepa, 1100 COBMELATh 00€ 3TH (QYHKITUH.

Ecnu BhImonHeHWE Kakux-TuMOO CEpBEpHBIX  (DYHKIMI  sIBISETCS
OCHOBHBIM Ha3HAYCHHEM KOMITbIOTEepa (HampuMep, npeaocTapicHue (aiioB B
o011ee TmoJIb30BaHUE BCEM OCTAIBHBIM TOJIb30BATENSIM CETH, WU OpraHU3aIUs
COBMECTHOTO  HCIIOJIb30BaHUs  (pakca, WIM  TPEIOCTaBICHHUE  BCEM
MOJIb30BaTEISIM CETH BO3MOKHOCTH 3allyCcka Ha JaHHOM KOMITHIOTEPE CBOUX
NPUJIOKECHUIN), TO TaKOW KOMIIBIOTEp Ha3bIBACTCS BBIJICICHHBIM cepBepoM. B
3aBHUCHUMOCTH OT TOTO, KaKOW pecypc cepBepa SBISCTCS pa3leisieMbIM, OH
HasbIBaeTCs (ain-cepBepoM, ¢akc-CEpBEpOM, MPUHT-CEPBEPOM, CEPBEPOM
MIPUJIOKEHUM U T.[I.

OdeBHUIHO, YTO Ha BBIJCIEHHBIX CEpBEpax >KeJIaTelbHO YCTaHABIIMBATH
OC, cmnenuasbHO ONTHMHU3WPOBAHHBIC [IJISi BBITIOJIHEHHUS TE€X WM WHBIX
cepBepHbIx GyHKIMA. [IoATOMY B ceTSX ¢ BBIJCICHHBIMUA CEpPBEpaMHU Yallle
BCETO WCIOJB3YIOTCS CETEBHIE OMEPAIMOHHBIE CHUCTEMBI, B COCTaB KOTOPHIX
BXOJIUT HECKOJbKMX BapuanToB OC, OTIMYAIONIMXCS BO3MOXXHOCTSIMH
cepBepHbIX yacteil. Hanpumep, cereBass OC Novell NetWarenveer cepBepHbIii
BapUaHT, ONITUMHU3UPOBAHHBIN JIsl pabOTHl B KauecTBe (pailyi-cepBepa, a Takke
BapUaHTHI 000JI0YEK JUIsi pabOuYMX CTAaHIUN C pasIuIHbIMH JokanbHbIME OC,
npuyeM d3TH OOOJIOYKH BBIMONHSIOT MCKIIOUUTENBHO (YHKIIUM KJIHCHTA.
Hpyrum mnpumepom OC, OpHUEHTUPOBAHHOM Ha TIOCTPOCHHE CETH C
BBIJICJICHHBIM CEpBEPOM, sIBiIsieTcs omnepaiiponHas cucrema Windows 2000B
ormuune or NetWareoba Bapuanta manHoit ceteBoir OC - Windows 2000
Server fuis BeigenenHoro cepsepa) m Windows 2000 Workstation afs
paboueli CTaHIIMK) - MOTYT TOJICPKUBaTh (YHKIIMH M KIMEHTa, U cepBepa. Ho
cepBepublii  BapuanT Windows 2000 umeer Oosbllie BO3MOXHOCTEH IS
MIPEIOCTABIICHUST PECYPCOB CBOETO KOMITBIOTEPA JAPYTUM TOJB30BATENISIM CETH,
TaK KaK MOXET BBIMIOJHATH Oojiee MUPOKUN HAOOp (PYHKIWH, TOIIEPKUBACT
OOJbIIee KOJMYECTBO OJHOBPEMEHHBIX COCIMHEHHA C KIIMEHTAMH, PEaU3yeT
IIEHTPAIM30BAaHHOE YIIPABICHUE CEThIO, MMEEeT Oojee pa3BUTHIE CPEICTBA
3aIUTHI.

Brinenennsiii cepBep HE MPUHSATO MCTIOIB30BAaTh B KAU€CTBE KOMIIBIOTEPA
JUIS  BBITIONIHEHUS TEKYIIUX 3aJad, HE CBSI3aHHBIX C €ro OCHOBHBIM
Ha3HAYCHWEM, TaK KaK A3TO MOXXET YMEHBIIUTh TMPOU3BOJUTEIHHOCTh €T0
paboThI Kak cepBepa. B cBsa3u ¢ Takumu cooopaxenusimu B OC Novell NetWare



Ha CEpPBEPHOM YACTH BO3MOXKHOCTb BBIMOJIHEHUS OOBIYHBIX MPUKIIATHBIX
nporpaMM BOOOIIE HE MPeayCMOTpPEHa, TO €CTh CEpPBEp HE COACPKUT
KJIMEHTCKOW 4YacTH, a Ha paboyux CTaHUUSIX OTCYTCTBYIOT CEpBEpHbBIC
KOMIIOHEHThl. OpHako B Apyrux cereBbix OC GyHKUMOHUPOBaHUE Ha
BBIJICJICHHOM CEpBEPE KIMEHTCKOW YacTH BMOJIHE BO3MOXkHO. Hampumep, moa
ynpasieaueM Windows 2000 Servettoryt 3amyckaTtbcst 0ObIYHbIE POTrPaMMBbI
JIOKaJAbHOTO TOJIb30BATENsl, KOTOpPbIE MOTYT MOTPEOOBAaTh BBIOJIHEHHUS
kineHTckuX (pyHkiuit OC npu MOSBIEHUM 3alpOCOB K pecypcaM Jpyrux
KOMITbIOTEPOB ceTH. [Ipu 3TOM pabouue cTaHlMM, HA KOTOPBIX YCTaHOBJIEHA
OC Windows 2000 WorkstationyoryTt BBIOJNHATE (GYHKIIMN HEBBIIEIEHHOTO
cepaepa.

Hecmotpst Ha TO, YTO B CETH C BBIJCIIEHHBIM CEPBEPOM BCE KOMITbIOTEPHI
B 00IIIEM ClTydae MOTYT BBIIOJHITH OJHOBPEMEHHO POJIM U CEPBEPa, U KIIMEHTA,
3Ta ceTh (YHKIUOHAIHPHO HECUMMETPUYHA! almapaTHO U MPOrpaMMHO B HEl
pealiM30BaHbl JBa THUNA KOMIIBIOTEPOB - OJHHU, B OOJblIeH CTeneHu
OpUEHTHUPOBAHHbIE HA BBHIMOJHEHUE CEPBEPHBIX (YHKIMM U paboTaroliue Mo
yIOpaBJICHUEM CIleHaTU3UpOoBaHHbIX cepBepHbix OC, a Apyrue - B OCHOBHOM
BBINIOJIHAIONINE KIMEHTCKHE (YHKIMM W paboTarouiye MojA YyNpaBlieHUEM
COOTBETCTBYIOIIETO 3TOMY Ha3zHaueHuto Bapuanta OC. @DyHKUHMOHANbHAsA
HECUMMETPUYHOCTh, KaK TMPaBWJIO, BBI3BIBAET M  HECUMMETPUYHOCTH
anmnapatypbl - IS BBIJCJICHHBIX CEPBEPOB MCIOJB3YIOTCS 00Jiee MOUIHBIE
KOMIBIOTEPHl C OOJBIIMMU OOBEMAMH ONEPATUBHOW M BHEUIHEH MaMSTH.
Takum 06pazoM, GyHKIIMOHATEHAS HECUMMETPUYHOCTD B CETSIX C BBIJICJICHHBIM
CEpPBEPOM  COMPOBOXKIAETCSI HECHMMMETPUYHOCTBIO OMNEPAIMOHHBIX CHUCTEM
(crrermanmm3arss OC) W anmapaTHOM HECHMMMETPHYHOCTBIO (CTIeIMaTu3aus
KOMITHIOTEPOB).

B oaHOpaHroBBIX CETSIX BCE KOMIIBIOTEpPHI PaBHBI B MpaBax JOCTYyNa K
pecypcam apyr apyra. Kaxnapii moiap30BaTellb MOXKET MO CBOEMY JKEJIAHUIO
00BABUTH KaKOU-THOO pecypc CBOETr0 KOMIIbIOTEPA pa3/ieliieMbIM, MOCIE YEro
JIpYTUe MOJIb30BATEIM MOTYT €ro 3KCIUTyaTHMpoBaTh. B Takux ceTsXx Ha Bcex
KOMITbIOTEpAX ycTaHaBiuBaeTcs ofaHa U Ta ke OC, KoTopas MpeaoCTaBsieT
BCEM KOMIIbIOTEpAM B CETHM MOTEHIHUAIbHO pPaBHbIE BO3MOMXHOCTH.
OpHopaHTOBBIE CETH MOTYT OBITh TOCTPOEHBI, Hampumep, Ha 0aze OC
LANtastic, Personal Ware, Windows for Workgroup, ndbws NT
Workstation.

B otanuune ot ceteil ¢ BbIACIEHHBIMH CEpPBEPAMHU B OJJTHOPAHTOBBIX CETAX
orcyrcTByeT crnemuanu3auusas OC B 3aBUCUMOCTH  OT Mpeo0Iajaroien
(GYHKIIMOHATBHOW HAMpaBJICHHOCTH - KJIMEHTa WM cepBepa. Bce Bapuanuu
pealn3yloTcsi CpeACTBaMU KOH(PUTYpHUPOBAHMS OJHOTO M TOTO >K€ BapHaHTa
OC. OnHOpaHTOBBIE CETH MPOIIE B OpTaHU3AlMU U SKCIUTyaTalluy, OJJHAKO OHU
OPUMEHSIOTCSI B OCHOBHOM JUIsi  OOBEAMHEHUS  HEOONBbIIMX  TPyHI
MOJIb30BATENIeH, HE MPEAbIBISIONMX OOJBIIMX TpeboBaHUM K o0ObeMam
XpaHuUMOW uHGpOpMAIMK, €€ 3aIUIIEHHOCTH OT HECAHKIMOHUPOBAHHOIO
JOCTyNa M K CKOpoCTH jAoctyna. [Ipu MOBBIIEHHBIX TPEOOBAHUSAX K ITUM



XapaKTEPUCTHKAM 0oJiee MOAXOMSINIMMHE SIBISIOTCS JBYXPAHTOBBIE CETH, TC
CepBep JIydllle pemaeT 3aaady OOCIy)XHBAaHUS TOJh30BaTENed CBOUMH
pecypcaMu, TakK Kak €ro ammaparypa M ceTeBas oOlepaludoHHash CUCTeMa
CIEIUATIBLHO CIPOEKTUPOBAHBI JIJIsl ITOU LIEIH.

4.4 CemenCcTBO onepaumoHHbIX cuctem UNIX

UNIX wumeer noiaryro W HMHTEpPECHYH HcTopuio. HauaBmmce Kak
HECEpPbE3HbIH M TOYTH ' WUIPYLICYHBIH' TMPOEKT MOJOJABIX HCCIEI0BaTENeH,
UNIX cTan MHOrOMWUIMOHHOW WHAYCTpUEW, BKJIIOUUB B CBOK OpOUTY
YHUBEPCUTEThI, MHOTOHAIIMOHAJIBHBIC  KOPIOpAIlMH, TPABUTEIBCTBA U
MEXyHApOIHbIE OpPTaHU3AINH CTaHIAPTU3AIINN.

UNIX 3apoguics B maboparopun Bell Labspupmer AT&T Gonee 30 et
Ha3aj.

lupokoe pacnpoctpanenue UNIX momyuun ¢ 1974 ronma, mocne
OINMCAHUA 3TOM CHUCTEMBI TOMIICOHOM M PHUTUM B KOMIOBIOTEPHOM >KYpHAJIE
CACM. UNIX momy4ui mupoKoe pacupoCTpaHEHUE B YHUBEPCUTETAX, TaK KaK
JUIsL HUX OH MOCTaBISICS OECIIaTHO BMECTE € MCXOIHbIMU Kojgamu Ha C.
[lIupokoe pacnpoctpanenue >pdekTuBHbIXx C-kommuiaaropoB caenago UNIX
yHUKanbHOU myig Toro BpeMeHun OC wu3-3a BO3MOXXHOCTH IepeHOca Ha
pa3iinyHble KOMIIBIOTEPHI. YHHUBEPCUTETHl BHECIU 3HAYMTENbHBIA BKIAJ B
ynyumenue UNIX u nanpHeinnyto ero nomnynspusamuto. Eie oqauM marom Ha
nytu nonydenus npusHanus UNIX kak cranmapTu3oBaHHOW cpeabl cTana
pa3paboTtka Jlenncom Purum OmbOimorexkn BBona-BhiBoga Stdio. biaromaps
UCIIOJIb30BAHUIO 3TOM OmOnnoreku st komnuistopa C, mporpammsl i
UNIX cranu nerko nepeHoCUMBbIMH.

[IIupokoe pacrpocTpaHeHue UNIX ITOPOJIHAJIO npobieMy
HECOBMECTUMOCTH €r0 MHOTOYHCIEHHBIX Bepcuil. (OueBHUIHO, YTO JJIA
MI0JIB30BATENSI BEChMa HEMPUATEH TOT (aKT, YTO MAKET, KYIJICHHBIN JIJIST OJHOU
Bepcurn  UNIX, otka3eiBaeTcs pabotrarb Ha japyroi Bepcuu UNIX.
[lepuoauyecku nenaauch W AenaroTcs nonbiTku cranaaptusauuu UNIX; HO
OHM TIOKa UMeENU orpaHuyeHHbld ycrnex. [Ipouecc cOMKeHHs] pa3IHMYHBIX
Bepcuii UNIX 1 ux pacxoxJieHus HOCUT MUKJINYeCKUi xapaktep. [lepen muiiom
HOBOM Yrpo3bl CO CTOPOHBI KaKOW-IMOO APYroil OINepallMOHHOW CHCTEMBI
paznmuunble npousBogutTenu UNIX-Bepcuii cOmmkarOT CBOM MPOAYKTHI, HO
3aTeM KOHKypeHTHass Oopb0a BBIHY)XJAaeT WX JejaTh OpPUTHHAIBHBIC
yIydlleHUs] M BEPCHUM CHOBa pacxoisarcs. B sTtom mpouecce ectb u
MOJIOKHUTENIbHASI CTOPOHA - TMOSBIICHUE HOBBIX WJEH U CPEICTB, YIIYUIIAFOIINX
kak UNIX, Tak 1 MHOTHE 1pyrue oneparoHHbIE CUCTEMBI, IEPEHSBIIHNE Y HETO
3a JOJITHUE TOJIbI €r0 CYLIECTBOBAHMS MHOTO TIOJIE3HOTO.

Haubonbiiee pacrnpocTpaHeHre MOTYYWIA JABE BECbMa HECOBMECTHUMBIE
muauyn Bepcuit UNIX: muans AT&T - UNIX System V,u nuaus yaHuBepcuteTa
Berkeley-BSD. Muorue ¢upmMbl Ha OCHOBE 3THX BEpCHH pa3padoTaiud u
nognepxkuBator cBou Bepcun UNIX: SunOS u Solaris ¢upmer  Sun
Microsystems, UXdpupmer Hewlett-Packard, XENIXpupmer Microsoft, AlX



dupmer IBM, UnixWare ¢upmer Novell (mpomanseiii komnannu SCO), u
CITUCOK ATOT MOYHO €II1¢ JOJTO MPOI0JIKATb.

Haubonwmee Bausnue Ha yHudukanuo Bepcuit UNIX okazanu Takue
crannaptel, kKak SVID bupmer AT&T, POSIX, co3gannsiit moa arunoi IEEE, u
XPG4 xoncopimyma X/Open. B »tux crangaprax cQOpMYJIHPOBaHBI
TpeOoBaHUs K uHTepdeiicy Mexay mnpmwioxkenusmu u OC, Yto nmaer
BO3MOXKHOCTh TIPUJIOKEHUSM YCTICITHO padOTaTh MO/ YIPABICHUEM PAa3TMYHBIX
Bepcuit UNIX.

HezaBucumo ot Bepcuu, odmumu aiis UNIX gepramu siBiistiroTes

. MHOTOITOJI30BATEIBCKAN PEKUM CO CPEACTBAMU 3AIIUTHI JTAHHBIX
OT HECAHKITMOHUPOBAHHOTO JIOCTYTIA,

. peanu3anus ~ MYJbTUIIPOTPAMMHON  0OpabOTKM B PEXHUME
paszieieHusT BPEMEHHM, OCHOBaHHAs Ha  HWCIOJIb30BAHUM  AJITOPUTMOB
BBITECHSIOIIEH MHOTO3aMauHocTH (preemptive multitasking),

. WCITOJIb30BAHUE MEXAaHM3MOB BUPTYaJIbHOW MaMSTH W CBOMHHTA
JUTSL TIOBBIMIIEHUS] YPOBHSI MYJIBTUIIPOT PAMMHPOBAHUS,

. yHU(UKAIMS Olepalii BBOJa-BbIBOJa HA OCHOBE PaCUIMPEHHOTO
WCIIOJIL30BaHUs MMOHATHS "(paii’,

. uepapxuueckas (aiinoBas cucrema, oOpasyromias eIuHOE IEPEBO
KaTaJoroB HE3aBUCUMO OT KOJMYECTBa (PU3UIECKUX YCTPOICTB, UCTIOIB3yEMbIX
TS pasMenieHus (aisos,

. NIEPEHOCHUMOCTh CHCTEMbI 32 CUET HAIlMCaHHUS €€ OCHOBHOW YacTH
Ha s1361ke C,

. pa3HOOOpa3HbIE CPEJCTBA B3aMMOJCHCTBHUS TIPOIIECCOB, B TOM
YHCIIC ¥ Yepe3 CeTh,

. KOIIMPOBAHUE JIUCKA JIJISI YMEHBIIICHHS CPEAHET0 BPEeMEHH J0CTYIIa
K (haiinam.

4.5 CeTeBble npoaykTbl hupmbl Novell

Novell - ato kpynHeimas ¢upma, 3aHUMarONIast CYIECTBEHHBI CETMEHT
pPBIHKA CETEBBIX OINEPAaMOHHBIX cUcTeM. Haunbomblnyro HM3BECTHOCTH (upma
Novell mpuobpena Onaromapss CBOMM CETEBBIM OIEPAIIMOHHBIM CHCTEMaM
cemeiictBa NetWare. Ot cucremMbl peanu3oBaHbl KaK CHUCTEMBI C
BBIJICJICHHBIMU CEPBEPAMHU.

OcunoBupie  ycumuss  Novell  Oputn 3aTtpayensl  Ha  co3maHue
BbICOKOA((hekTHBHON cepBepHON yactu cereBo OC, koTopas 3a cyeT
CHelMaln3allid Ha BBIMOJHEHUN (QYHKIUN (Qaili-cepBepa obecneunBaia Obl
MaKCHMaJbHO BO3MOXKHYIO IS JAaHHOTO KJacCa KOMIIBIOTEPOB CKOPOCTh
yIAJIGHHOTO J0CTyna K ¢aijgamM ¥ MOBBIICHHYIO 0€30MacHOCTh JaHHBIX. J[7s
cepeproii yactu cBoux OC Novell paspaborana cnenuanu3upoBaHHYIO
OTIEpPAIIMOHHYIO0 CHCTEMY, ONTUMHU3UPOBaHHYI0O Ha (aijoBble omepauuu. 3a
BBICOKYIO IMPOM3BOIUTENbHOCTh mosb3oBarenn cereit  Novell NetWare
pacIIaunMBalOTCS CTOMMOCTBIO - BBIJIENEHHBIA (aiiia-cepBep HE MOXKET
UCIIOJIb30BATHCS B KauecTBe paboyeil craHiu, a ero crnenuanuzuposanHas OC



umeer BecbMa crenuduyeckuit APIl, uro TpeOyer oT pa3paboOTUMKOB
JOTIOJTHUTENHHBIX CEPBEPHBIX MOIYJICH OCOOBIX 3HAHWM, CTICIIHAIIBHOTO OIBITA
Y 3HAYUTEIbHBIX YCUIIUH.

s pabounx cranmuii Novell Beimyckaer ae codctBennbie OC co
BCTPOCHHBIMU CETEBBIMU (DYHKIMSAMH, a ajsi nonyssipHbix OC nepcoHabHBIX
KOMITbIOTEpOB npyrux npousoautescii Novell Beimyckaer ceteBbie 000J109KH
C KJIMEHTCKUMU (YHKITUSIMHU 110 OTHOIIIEHHUIO K cepBepy NetWare.

Crpykrypa NetWare u 0630p ocodeHHOCTEI

NetWare -sto cnenumanusupoBanHHas OC, xoTopas ¢ camMoro Hayaia
MIPOCKTUPOBATIACH [IJISI ONTHUMU3AIMK CETEBOTO CEPBUCA U, B TIEPBYIO OUEPEb,
OCTyNa K YyAaldeHHbIM ¢ainam. Takwe MPUIOKEHUS, KaK JIICKTPOHHBIC
TaONHIBI ¥ TEKCTOBBIE MPOIIECCOPHI, OYAYT JTydlne paboTaTh MO YIPABICHHEM
OC oOmiero Ha3HavyeHUs, a MPUIIOKEHUS THUIA CEpBepa IedarH, cepBepa 0a3
JAHHBIX ¥ KOMMYHHUKAIIMOHHOTO CepBepa, KOTOPhIE 00ECTICUNBAIOT YIIPABICHUE
pasnensieMbIMu pecypcamu, OynyT mydmie padorats mox NetWare.Ho utoObt
nooutbes Takoro sddexra, npuwioxenus i1 NetWare HyxHo mnuHcarth
THIATEJbHO, OCO3HABas TOCIEACTBUS HMX COBMECTHOW pabOThl Ha CepBepe,
YTOOBI OJJTHO MPUJIOKEHUE HE TOJIaBIIIIO APYTUE U3-3a CIUIIKOM HHTEHCUBHOIO
3axBaTa MPOIECCOPHOTO BPEMEHHU.

Kpome noBbilieHHs] MpOU3BOJIUTEILHOCTH - OCHOBHOM 11€JIM pa3pabOTKu
cemeiictea OC NetWare,pa3paboTyuku CTaBUIU Mepesl COOOM e Co3aaHus
OTKPBITOW, PpACIIMPSAEMON W BBICOKOHAJECKHOW OIEPALMOHHOW CHUCTEMBI,
oOecrnevnBaromIei BEICOKHIM YpOBEHb 3alTUThHl HHOPMAIUH.

Cnocoowt nogvluienus nPOU3600UmMeETbHOCIU

Ilnockas MoaeabL maMATH

NetWare paboraer B 3amummeHHoMm pexxume CPU (protected mode)
(maMATh amgpecyeTcsl HENPEPHIBHBIM  JIMANA30HOM  aJIpecoB). JTa  Tak
HaspiBaeMasi "tuiockas” (flat) momens mamsTH nemaer ympamieHuE MaMSATBHIO
6oJiee y10OHBIM U THOKHUM.

Hutu ¥ HeBBITECHAIOIIA MHOT033Ja4YHOCTh

Jpyrum  OpeuMyIliecTBOM  3alIUIIEHHOTO0  pEeXHUMa  SIBISIETCS
BO3MOXHOCTh BBITIOJIHSTh HECKOJBKO IMPOTpaMM OJHOBpeMeHHO. YacTo 3To
Ha3pIBAIOT MHOrosagadHocteio  (Multitasking). NetWare o0ecreunBaet
yI0OHBIE CPEACTBA IS peaan3alliid MHOTOHUTEBBIX MPOILECCOB.

KammpoBanue qucka

Bcsi onepatuBHas mnamsTh, ocTaBmascs mnocie 3arpy3ku OC u
JOTIOTHUTENHHBIX MOJYJIEH, UCTIOIB3YETCS I KAIIMPOBAHUS JUCKA, YTO MPHU
COOTBETCTBYIOIIUX  pa3Mepax  ONEepaTUBHOM  TaMsITH,  €CTECTBEHHO,
CYIIIECTBEHHO MOBBINMIAET CKOPOCTh OOPAIIEHUS K TUCKAM.

DJIeBATOPHBIN MOUCK

B OC NetWare npenycMoTpeH OTIEIbHBIA MPOIECC YTEHUs C JUCKA,
KOTOPBbI CUMTHIBAET JAHHBIE C JKECTKUX ITUCKOB CEpBepa M pa3MellaeT UX B
K31I-0y(depax. DTOT Mpouecc COpTUPYET MOCTYNAIOIIUE 3alpOChl HA YTEHUE U
pacroysiaraeT UX B TMOpPSAKE MPUOPUTETOB, B 3aBUCHUMOCTH OT TEKYIIETO



MOJIOKEHUSI TOJOBOK JUCKOBOAA. Takoil MeToj OOCTy>KMBaHHUSI 3ampoOCOB,
Ha3bIBacMbI 3JeBaTOpPHBIM MouckoM (elevator seeking), ontumusupyet
nepeMeIIeHre TOJIOBOK U B pe3yjbTaTe MO3BOJISIET 3HAYUTENIBHO YBEJIMYUTH
IPOMYCKHYIO  CHOCOOHOCTh  JMCKOBOM  MOJCHUCTEMBbI HpU  OOJBIION
WHTEHCUBHOCTH 3aIPOCOB.

[MapajuteabHbIN NOUCK

Ecnu Ha cepBepe nMeeTcsi HECKOJIBKO JTUCKOBBIX kaHajoB, To NetWare
MOJKET TapaJlIeIbHO OCYIIECTBIATH MOMCK JaHHBIX HA HECKOJIBKUX JHUCKaX (IO
OJTHOMY JTUCKY Ha KaHaJ1). ITO CYIIECTBCHHO MOBBIIIACT MPOU3BOIUTECILHOCTb.

Cnocoovl obecneyenus OmKpPLIMOCMU U PACUIUPAECMOCHU

Bce cereBbie cepBHCHI, YyTUIUTHI cepBepa WK paboTarolIle Ha cepBepe
npuiioxeHus BoinosiHeHbl B NetWares Buze 3arpyxaemeix Moayiei - NetWare
Loadable Modules, NLMsgkotopsie MOTYT IWHAMHYECKH 3arpy>KaThCs U
BEITPYKaThCs B JTI000€ Bpems 6e3 octaHoBkH cepBepa. Ctpykrypa OC NetWare
pUBEIEHA HA pUCYHKE 47.

Snpo cucrtemsl, HasbpiBaeMoe System Executivepsimonnser 0a30Bbie
3agaun OC Mo ympaBi€HUIO MaMsThIO, IUIAHUPOBAHUIO M JUCHETYHMPOBAHUIO
HUTEHW, ympaBieHui0  (ailloBOM  CHUCTEMOM, TakkKe  MOJAepKUBaeT
nporpamMmmHyro 1muHy g uHtepderica NLM'op. Kaxnaeiit NLM BeimosnHsier
a0 (YHKIMK ONEpaIllMOHHOW CHUCTeMbI (JpaiiBep IUCKAa WJIH CETEBOTO
ajantepa, yTWIWTa MPOCTPAHCTBA HMMEH, (ailioBbIM cepBep WIM MOIYJb
IIOYTOBOTO  CEpBHICA), JUOO  SBJISICTCS  IOJIb30BATEIBCKUM  MOJYJIEM,
peaNu3yroNMM JTONOJHUTEIBHBIN CEeTeBOM cepBHC, Hampumep cepBuc SQL-
cepBepa uiau cepepa mnevatu. s sapa cuctembl Bce moayiau NLM
pPaBHONPABHBI, TO3TOMY pACHIUPEHUE WIW CYy)XeHHe (QYHKIHA CHCTEMBI
OCYIIECTBISIETCS IMyTeM J00aBJICHHWS] WJIH BBITPY3KH COOTBETCTBYIOIIETO
NLM'a.

Novell ob6ecrieunBaer pacmmpsiemocts cuctembl NetWare 3a cuer
MPENIOCTaBIECHUsI MPOrpaMMUCTaM Ha0opa HHCTPYMEHTAIbHBIX CpPEJICTB U
cTtporo omnucaHHbix uHTepdeiicoB APl mns paspaborku cobctBeHHbix NLM-
MPUIOKEHUHN, UCTIOJB3YIOIIUX BCE BO3MOXKHOCTU 32Pa3psAHOro OKpyx eHus. B
HACTOSIIIEe BpPEMsI CYIIECTBYET OOJIbIIOE KOJMYECTBO MPOTPAMMHBIX CHCTEM
TpeTbux GupM, peann3oBaHHbIX B Buje NLM-npunokenuid, majisi cepBepoB
NetWare cepBepbl 0a3 n1aHHBIX, KOMMYHHUKAIIMOHHBIE CEPBEPHI U T.II.
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Puc. 47.Ctpykrypa OC NetWare

Otkpoeitocth OC NetWareobecnieunBaercsi moaIepKKol €0 HamboJiee
MOIYJISIPHBIX CTEKOB MPOTOKOJIOB B CTPOTOM COOTBETCTBUU C CYIIECTBYIOIIUMHU
craggapramu. NetWare mnoanepxkuBaer TakWe TMOMYJSAPHBIE  CETEBBIC
npotokoiiel, kak |IPX/SPX, TCP/IP, Apple Talk, u cpenctea wux
MyIbTUIUIEKCHUpOBaHus, Takue kak STREAMS u TLI. Crampapr ODI
MO3BOJISIET HE3aBUCHUMBIM pa3pabOTUYMKaM CETEBBIX aalTEPOB JIETKO BKIIIOYATH
cson NLM-npaiiBeps! B coctaB cepepHoii OC NetWare.Kpome Toro, ¢pupma
Novell paspaborama mms NetWare Gompiioe KOJUYECTBO MPOTPAMMHBIX
CPEICTB - IIIIO30B K JAPYTUM IIHPOKO PACIPOCTPAHEHHBIM CETSM, TaKHM Kak
ceru Internetu SNA.

Cnoco0nI o0ecreueHus HANEKHOCTH

B cucremax NetWarenpeaycmorpen psin GyHKIMM, o0ecrieUrBaIOIINX
HA/Ie)KHOCTh CHCTEMBI U IEJIOCTHOCTh AaHHBIX. Huke mepedncieHsl GyHKIUH,
KOTOpBIE 00ECTIEUNBAIOT 3aIIUTy BCEX YacCTeH cepBepa: OT YCTPOHCTB XpaHEHHUSI
JAHHBIX JI0 KPUTUYHBIX (HalIoB NPHUKIAAHBIX Tporpamm. Hamwuame Takmx
dbyakumii  mo3osisier NetWare obecneunTh OYeHb BBICOKHU  ypOBEHB
HAJIC)KHOCTH CETH.

CpenctBa obecnieuenus HagexHoctn SFT I

. IIposepka umenuem nocne 3anucu. Ilocne 3anucu Ha TUCK KaXKIbINA
OJIOK JaHHBIX HEMEJICHHO CUMTHIBACTCS B MAMSTh JJISl POBEPKA YUTAEMOCTH.
[lepBoHayanbHOE copepkaHHe OJIOKAa HE CTHPAETCS 10 OKOHYAHUS MPOBEPKHU.
Ecniu naHHbIe HE YMTAIOTCS, OHHM 3allMCBIBAIOTCS B JIPYroi OJOK AWCKa, a
NepBbIi 00K TOMeYaeTcs Kak J1eeKTHBIM.

. Ilyonuposanue xamanoeos. NetWare XxpaHUT KOINHIO CTPYKTYPBI
KOpPHEBOTO Kartajora. Eclii TOPTHTCS OCHOBHAs CTPYKTypa, TO HAuYWHAET
UCTIONIb30BaTHCS PE3EPBHAS.

. Ilyonuposanue mabauyvr pazmewenus gaiinos FAT. NetWare
xpaHuT konuto FAT u ucnonb3yeT ee nmpHu nopue oCHOBHOM Tabmuubl FAT.

. Onepamusnoe ucnpasnenue 1 (Hot Fix 1). 3anmuce wim nepe3anuch
JAHHBIX U3 Ie(DEKTHBIX OJIOKOB B CIICIIMAILHYIO PE3EPBHYIO 00JIaCTh JUCKA.

. Konmpons UPS,



CpenctBa obecnieuenus HagexHoctu SFT I

. 3epKalbHOE OTOOpaKEHUE ITUCKOB, MOAKIIOUECHHBIX K OTHOMY
nuckoBomy KouTposiepy (Disk Mirroring).

. JIyIIeKCHpOBaHUE  JWCKOB, IMOJKIIOUEHHBIX K  Pa3InYHbIM
nuckoBeiM koHTposuiepam (Disk Duplexing).

. OmnepatuBHoe wucmpasienne 2 (Hot Fix 2). IlostopHoe

BBITIOJTHEHHUE OTEpaIlii YTCHHs] HAa OTPAKEHHOM MAWCKE W 3alUCh JaHHBIX B
pE3epBHYIO 00J1aCTh.

. Cucrema orciexxuBanus tpanzakiuii (TTS).

CpenctBa obecneuenus: Hamexuoctu SFT |l 3akmouatorcst B momHOM
JTUHAMAYECKOM 3€pPKaJbHOM OTOOpPaXEHUU JIBYX CEPBEPOB, KOTOPHIE MOTYT
HAXOAWThCS HA 3HAYMTEIHLHOM YAAJICHUU APYT OT Apyra (IPH KCIIOIh30BAHUH
OIITOBOJIOKOHHOT'O KaOeJIsl ISl MEKCEPBEPHOM CBSI3N).

3amuTa nHpopMaAnMHU

CpenctBa 3ammtel wHpopManuu BcTpoeHbl B NetWare na 06a30BbIx
YPOBHSX ONEPAIIMOHHON CUCTEMBI, a HE SIBIISIFOTCS HAJICTPOUKON B BUJIE KaKOTO-
6o npwioxenus. [lockoneky NetWareuncnonb3yet Ha daiiia-cepBepe 0coOyio
CTPYKTYypy (haijioB, TO MOIH30BATEIN HE MOTYT IMOJYYHUTH JOCTYI K CETEBHIM
daitnam, gaxxe eciiv OHM MoJTydaT (U3HUECKUN JOCTYI K (paiin-cepBepy.

Omnepanuonnsie cuctembl Net\Ware comepxar MeXaHHM3MBbI 3aIlUTHI
CJIETYIOIINUX YPOBHEH:

. 3amuTa HHOOPMAITUH O TTOJIH30BATEINE;
. 3alUTa Maposem,

. 3alUTa KaTajoros,;

. 3amuTa (Hhansos,;

. Me)KCeTeBast 3aIluTa.

C touku 3penus 3ammtel OC NetWare me penaer pasnmuuus Mexny
OTICPAIIMOHHBIMU CHUCTEMaMu pabounx crtaHiui. CTaHmuu, paboTaroue Mo
ynpasiaeaueM DOS, Windows, OS/2, MacintoshUnixWare,o0cnyxuBarorcs
COBEPIIEHHO OJIMHAKOBO, W BC€ (DYHKIIMU 3alIUThl MPUMEHSIOTCS KO BCEM
OoTepaIMoHHbIM CHCTeMaM, KOTOpbIe MOTYT MCIOJIb30BaThes B cetn NetWare.

dansoBasi cucreMa

daiinoBas cucrema NetWare sHauuTeNbHO OTIMYACTCS OT (PanIOBBIX
cuctem OC o011ero Ha3HAYEHHUS CJICTYIOMIMMU KIIFOYEBBIMU CBOMCTBAMU

. B HEH NPEANPUHATH JOMOJHHUTEIBHBIE MEPHI IO COXPaHEHHIO
IIEJIOCTHOCTH JIaHHBIX;

. JOCTUTHYTA BBICOKAs IPOU3BOAUTEIHHOCTD;

. oOecrnieyeHa eMKOCTh (pailIoBBIX CUCTEM Kilacca MEHH(PPENMOB,;

. oOecrnieunBaeTcs MHUPOKUN HaOop GyHKuuN QaitnoBeix API mis

CEpPBEPHBIX NPHUIOKEHUN.

ToMma M :KecTKHE TUCKH

Tom - 3TO mepBUYHAs CTPYKTypa JaHHBIX (ainoBoi cuctrembl NetWare.
ToMm BrIIIOYAET (PU3UUECKOES XPAHHUIIUILE JAHHBIX, JJOTHYECKYI0 HHPOPMAIIHIO O
¢aiinax (¢painel u karanoru), nadopmanuio npoctpanctsa umeH (Name Space)



¥ CHUCTEMBI OTKa30yCTOHYHMBOCTH - CUCTEMY OIepaTUBHOTO ucnpasieHus (Hot
Fix) u cucremy otciexxuBanus Tpanzakiuii (TTS).

CepBep MOXET MMETh 10 64 TOMOB, MOHTHUPYEMBIX OJHOBPEMEHHO.
Kaxaplii ToM MokeT oOecreumBaTh XxpaHeHwe 10 32 Tb (Tepabaiit), eciu
cepBep HMMEET JOCTATOYHBIA K3 JIJIi XPaHEHHs] CTPYKTYp AAHHBIX TOMa,
Bkmouass FAT (File Allocation Table)roma. Tom NetWare -3to ananor
nousatus "daitosas cuctema” B UNIX. To ectb ToM MOXXHO MOHTUPOBATh U
JEeMOHTUPOBaTh, Kak U ¢ainoByto cucteMy UNIX. Opgnako BHyTpeHHSs
ctpykrypa Toma NetWarecyuecTBeHHO OTJIMYaeTCs OT CTPYKTYpPhI (paitioBoi
cuctembl UNIX.

KamupoBanue ¢aiijion

B NetWaremist noctikeHHuss BEICOKOW TMTPOU3BOAUTEIBHOCTH (paitiioBo
CHUCTEMBI PEeaTu30BaH OOIIMPHBIM TUHAMHUYECKHM K311 (haiiioB B ONEPAaTUBHOIM
namsatu. [locne pacnpeneneHus maMsTH Il CTPYKTYP JaHHBIX ONEparmOHHON
CUCTEMbl W WHUIMAIM3AlUA JAWHAMUYECKUX TaONWI JUisl CTapTOBOM
koHdurypanuu, NetWarenpeppaiaer BCI0 OCTaBIIYIOCS MaMsTh B (HaiyIoBbIN
il Ecnin NLM'sl nuHaMuuecku 3ampaiivBaroT MaMsTh, TO OHa Oepercs u3
namaTu (paitsioBoro Kaia.

4.6 OC Windows

Onepannonnsie cuctembl  Windows @aunnas ¢ Windows NT)
OPOEKTUPOBAIUCH C Y4YETOM BceX TpeOOBaHHM, NPEIBIBISIEMBIX K
coBpeMeHHbiM  OC:  pacHIMpsieMOCTH, MEPEHOCUMOCTH,  HaJEKHOCTH,
COBMECTHMOCTH, MPOU3BOJUTEIBHOCTH. DTHU CBOMCTBA OBLIM TOCTHTHYTHI 3a
CUYET MPUMEHEHHUS MEPEelOBbIX TEXHOJOTHH CTPYKTYPHOTO IMPOEKTHPOBAHMUS,
TaKHUX KaK KIMEHT-CEPBEP, MUKPOSAPA, OOBEKTHI.

Windows noanepuBaeT = CUMMETPUYHYIO  MHOTOIPOIIECCOPHYIO
OpPraHU3aLMI0 BBIYMCIUTEIBHOIO MpoLEecca, B COOTBETCTBUU ¢ KoTopoil OC
MOKET BBINOJIHATECA Ha JOOOM CBOOOAHOM TMpOIECCOPE MM Ha BCEX
npolieccopax OJHOBPEMEHHO, pa3/ielisis NaMsTh MEXIy HUMU. YUUTHIBas, YTO
MHOT'03a/Ia4HOCTh pPeaiu3yeTcs Ha YPOBHE HUTEH, pa3HbI€ YaCTH OJIHOTO U TOTO
K€  Tpolecca  MOTYT  JIEMCTBUTENBHO  BBINOJHATHCS — MapajuiesIbHO.
CrnenoBaTeslbHO, MHOTOHUTEBBIE CEPBEPHI MOTYT OOCIYKHBaTh 00Jiee OJHOIO
KJIMEHTA.

[Mpu ympaBnenun yctpoiictBamu BBoga/BeiBoma Windows NT/2000
Server ucnonb3yeT acHMHXPOHHBIM monxon. [ns 3aBepuieHust mpolecca H
Hayvaja BHIIIOJHEHUS HOBOM 3aJjaui HE HY>KHO JaTh MOCTYIJICHUS] CUTHANIa 00
OKOHYAHUW TAaKUX OIEpalMi, KaK YTeHHWE WM 3anuch. Kaxaplii mpouecc
CO3/1a€TCsl C MCIOJIb30BAaHUEM OJIHOM HUTH, KOTOpasl CIYXHUT CHEHH(PUIECKUM
0TOOpaXEHHEM BBITIOTTHEHUS TIPOTPAMMBI ITPOLIECCOPOM.

[TomrMo coBMeCTUMOCTH TpOrpaMMHBIX uHTepdeiico, Windows

NT/2000 moxmmepxkuBaeT cyliecTByromue ¢GaiioBble CHCTEMbI, BKIIIOYas
dainosyio cucremy MS-DOS (FAT), daitmosyo cucremy CD-ROM,



daitnosyto cucremy OS/2 (HPFSy coOGcTBeHHYI0 HOBYIO (DalilIOBYIO CHCTEMY
(NTES).

B orimume ot OOJBIIMHCTBA JAPYrUX ONEpalMOHHBIX cucteMm, Windows
NT u3HavanbHO pa3pabaThIBaJICS C Yy4€TOM BO3MOXKHOCTH pabOThl B ceTu. B
pe3ynbTaTe 3Toro (YYHKIIMU COBMECTHOTO MCTIOIB30BaHUS (ailioB, yCTPONUCTB U
00BEKTOB BCTPOEHBI B HHTEPQEHC C MOIB30BATEIEM. AIMUHUCTPATOPHI MOTYT
[IEHTPAJN30BaHHO YMPaBJIATh U KOHTPOJIMPOBATH paboOTy ceTeil B macmiTabax
KPYMHBIX — mpeanpuatuii. (OcoOeHHO BaXXHO OTMETHTh  BO3MOXKHOCTH
pacnpocTpaHeHusi  pabOThl  MPUIOKEHWH  TUMA  KIUCHT-CEpBEp  Ha
MHOTOKOMITHIOTEPHBIC CUCTEMBI.

OTtimuutenbHbie ocodenHoctr Windows:

* OTJIIMYHOE aBTOPACIIO3HABAHME AaIlllapaTypbl, BO3MOXKHOCTh PYYHOTO
BbEIOOpAa MW KOH(UTYPUPOBAHHS CETEBBIX aJalTepOB, €CIM aBTOMATHYECKOE
pacro3HaBaHKUE HE aeT MOJOKUTEIBHOTO pe3ysbTara.

* Bcerpoennas coBmectumocth ¢ NetWare.Bo3aMoxHOCTb BBITIOTHEHUS
pomu numo3a k cetsam NetWare,rak yro Windows NTxoMibioTepsl MOTYT
noJTydaTh JOCTYI K aiimaM, mpuHTEpaM U cepBepam mnpuiokenuin NetWare.
Tpaucnoptaseiii mpotokon Microsoft NWLink IPX/SPX obecrieunBaeT CBs3b
mexay kommbroTepoMm ¢ Windows NTu NetWaredaiin-cepsepom u cepBepom
neyatd. OH mojuepkuBaeT padbory ¢ QailamMu ¥ C odepels MU TedaTd Ha
NetWarecepsepe. Cpencra Bzaumozeicteus ¢ NetWaremoauduimpoBaHsl -
Gatewaw knnent NCPnognepxusator NDS.

* Bcerpoennas momuaepxkka TCP/IP. HoBast BBICOKONIPOHM3BOAUTEIbHAS
Microsoftpeanuzamust nporokonoB TCP/IP, koTopast obecrieunBaer mpocToe,
MOIIHOE  pelmIeHWe JUIS  MEXKCEeTeBOro  B3aummojeicTBus.  Microsoft
nojepkuBaet npotokoi TCP/IP.

* [lommepxka cpencts yaajaeHHOro jgoctyna RAS, Bxirodaromias
noxnepxkky IPX/SPX u TCP/IP, ucionp3oBanue cranmaproB Point to Point
Protocol (PPP} Serial Line IP (SLIP).

[Tonnepxka daitnossix cucrem: NTFS, FATu HPFS.

* Jlomennast opranm3anus. B cersx Ha ocHoBe Windows NT Server
pabourie CTaHIMHM MOAKIIOUAIOTCS K BBIICJICHHBIM cepBepaMm. VMeHOBaHHBIC
coOpaHHsl CEpBEPOB MOTYT OBITh CTPYNIUPOBAHBI B OdoMenvi. Takoil MeTon
OpraHM3aIlM¥ CETH VYIOPOIIaeT IICHTPAIM30BAHHOE VIPABICHUE CEThIO W
no3Boyiier wmcrosb3oBath  Windows NT  Server B kadecTtBe ceTeBOi
ONEPALMOHHON CUCTEMBI MACILITa0a NPEITPHUATHS.

Kmunenramu B cetu ¢ Windows NT Servesmoryr siBISTBCS KOMITBIOTEPHI
C Pa3IMYHBIMU OMEPAIMOHHBIMU cucTeMaMH. CTaHTApTHO TMOJACPKUBAFOTCS:
MS-DOS, 0S/2, Windows for Workgroupsginousr UNIX, Macintosh,
Windows NT WorkstationlIporpamMHoe o0ecriedernre BO3MOKHBIX KIHEHTOB
BKJITIIOYaeTcs B cranaapTHyto noctaBky Windows NT Server.

e Biaumogeiicteue ¢ UNIX B Windows NT ob6ecneuuBaercs
MIOCPEICTBOM TIOJICPIKKH OOIIMX CTaHAAPTHBIX CETEBBIX MMPOTOKOJIOB (BKIFOYAs
TCP/IP), cranmapTHbIX CIIOCOOOB pachpeaeicHHOW 00paOdOTKH, CTaHAAPTHBIX



(hafIOBBIX CHCTEM M COBMECTHOTO MCIIOJIB30BaHUS JAHHBIX, a TAK)Ke OJiaromaps
IIPOCTOTE MepeHoca npuioxeHuit. Hecmorps Ha To, uro cuctema Windows NT
Obuta paszpaboTaHa aJisi MOAJEPKKH pabOThI MO CXeMe KIIMEeHT-CEpBep, I
coBmectuMocTu ¢ UNIX-xoctamu BcTpoeHa smyssinus tepmunaioB SNMP. B
Windows NT wumeercs psa CpeacTtB s HMHTErPalldd B CHUCTEMBI,
ucnois3ytomire mporokon SNMP (Simple Network Management Protocat)
MO3BOJISICT BBIMOJNHATh yJaJlieHHoe aaMmuuuctpupoBanue Windows NT ¢
nomorisio, Hanpumep, SUN Net Managet HP OpenView.

* Internet/ B crangaptHyio moctaBKy BkiroueH Internet Information
Serveru cepsep DNS. DNSg3aumoneiictsyer ¢ WINS u DHCP-cepsepamu.
Ota xomOuHamms peanmsyer Dynamic DNS, koropsiii paspemaer BepXHHE
YPOBHU JIOMEHHOTO UMEHHU U TIepefacT UMs JUISI OKOHYATEIHHOTO pa3pemieHus
cmyxoe WINS.

* Tloaneprka MHOTOPOTOKOIBHON MapIIpyTH3AIUH.

O6aactu ucnoab3zoBanust Windows NT/2000

Windows NT Workstationpipesxie Bcero, MOXeT HCIIOJIB30BaThCs Kak
kueHT B cetax Windows NT Servera takxe B cetax NetWare, UNIX.Ona
MOKET OBITh paboueill cTaHIMed W B OJHOPAHTOBBIX CETSIX, BBIMOIHSI
OJIHOBpeMEHHO (PyHKIMH W KimeHTta, u cepBepa. Windows NT Workstation
MOXET TpHUMEHATbca B KadectBe OC aBTOHOMHOTO KOMIIBIOTEpA IMPH
HEOO0XOMMOCTH obecrnieveHus TIOBBITIICHHON POU3BOAUTEIHLHOCTH,
CEKPETHOCTH, a TAK)Ke MPH peaM3aIliyl CIOXKHBIX IpaGHUeCKUX MPUIIOKESHUH,
HaIpUMep B CHCTEMax aBTOMATU3WPOBAHHOTO IIPOSKTHPOBAHUSI.

Windows NT Servervoxer ObITh HCHOJB30BaH, MPEXKIEC BCETO, Kak
cepBep B KOPIIOPATHBHOW CETH. 31€Ch BeChbMa ITOJIC3HOW OKAa3bIBACTCSA €ro
BO3MOXXHOCTh ~ BBIITOJIHATH (DYHKIIMKM KOHTpOJUIEpAa JOMEHOB, ITO3BOJISIS
CTPYKTypUpOBaTh CETh W YOPOIIATh 3aJadyd aJIMUHUCTPUPOBAHHS U
ynpasieHusi. OH HCIIOJIB3YeTCs Takke B KadecTBe (aiiyi-cepBepa, IPHHT-
cepBepa, cepBepa MPIIOKEHUI, CepBepa YAAICHHOTO JOCTYIa U CepBepa CBI3M
(mutro3a). Kpome toro, Windows NT Servemoxer ObITh HCIIOJB30BaH Kak
wiatropma IS CIOXKHBIX CETEBBIX MPUIIOKEHUH, OCOOCHHO TEX, KOTOpHIE
MIOCTPOCHHI C UCIIOJIb30BAHNEM TEXHOJIOTHH KIIMEHT-CEPBED.

Tak, nox ynpasiaearem Windows NT Serverioxet paborats cepsep 0a3
nanHeix  Microsoft SQL Server,a Ttaxke cepBepbl 0a3 JaHHBIX JAPYTHX
u3BecTHBIX (hupm, Takue kak Oraclen Sybase, AdabasInterBase.

Windows NT Servermoker HCIOJIB30BaThCS KaK CEpPBEP CBSI3U C
meitadpeiimamu. J{st sToro co3maH crenuanbHeid poaykT Microsoft SNA
Server mo3BoAronnii JIerko 00seTuHNUTE B 04HO0M cetu IBM PC-coBmectrMbie
paboune CTaHIIMKU U MOIIHbIE MEHH(PEHMBI.

Haxonen, Windows NT ServegBnsiercst miatgopMoit aisi TOYTOBOTO
cepsepa Microsoft Exchange.



5 KommyTtauus B cetax. TexHonormm INTRANET.

5.1 MoHatme INTRANET. PacwupeHue rnoKanbHbIX CeTewn.
KoMnoHeHThI ceTw.

ITon mnouaruem INTRANET noHumMamT cetu pa3auyHOro pojaa
NpEeANnpUATAA, Kopropanui. Poct koMmanuu Bcerja NpUBOJUT K PACIIUPEHUIO
ee ceTd. B 1enom, JOKalbHbIE CETM HMEIOT CBOMCTBO IepepacTtatb CBOU
MPOEKThI. DTO CTAHOBUTCSI OUEBHUIHBIM, KOT'/Ia:

* TpauK CETH TOCTUT Mpejena MPOMyCKHOW CIIOCOOHOCTH;

* YBEIWYMJIOCH BpeMsl OXHUAaHUsI 00paObOTKY 3a7aHUI HA TIeYaTh;

* YBEIMYWIOCH BpeMsl OTKJIWKAa HWHTCHCHBHO pPalOTAIONIMX C CEThIO
MIPWIOKEHUH, TAKUX KaK 0a3bl JaHHBIX.

Takue ceTn HeNb3d HA3BaTh TJIOOATBHBIMU, HO W JIOKAJTILHBIMU UX TOXKE
Ha3bIBaTh yke Henb3d. [ns takux cereil BBogutTca nouatue INTRANET —
BHYTPEHHEW ceTH. TEeXHOJOrMM paclIMpEeHus JOKaJIbHBIX CETEH Ha3bIBAIOT
texHonoruamu INTRANET. B pabore kaxmoro aiMuHUCTpaTOpa pPaHO WIH
MO3/JTHO HACTYMAaeT MOMEHT, KOI/la OH JOJKEH YBEIMYMUTh pa3Mep CEeTU WU
YIYYIIUTh €€ MPOU3BOAUTENLHOCTh. CeT HE MOTyT OECKOHEYHO PaCIIMPATHCS
32 CcuUeT MpocToro J00aBJIEHHS HOBBIX KOMIBIOTEPOB U  IPOKIAJIKH
JOTOJTHUTENBHOTO Kabens. Jlto0ash TOmoJIOrus WM apXUTEKTypa MMEET CBOU
orpaHuyeHusi. TeM He MEHee CYIIECTBYIOT YCTPOWCTBA, Ha3HAYEHUE KOTOPBIX
— YBEIIMYUTH pa3Mep CETH B ICUCTBYIOMICH cpefie. DT KOMIIOHEHTHI MOTYT:

* CETMEHTHPOBATh JIOKAJIbHBIE CETH TaK, YTO KaXKIbI CErMEHT
CTAaHOBHUTCS CaMOCTOSTEIILHOMN JTOKAJILHOU CETHIO;

* O0BEAWHSATH JIBE JIOKATHHBIE CETH B OJIHY;

* MOJKIIOYATh CETh K JIPYTUM CETSIM W KOMITBIOTEPHBIM CpelaM st
00beTMHEHNS UX B OOJIBIITYI0 PAa3HOPOIHYIO CUCTEMY.

Wtak, kK ycTpoiicTBaM, KOTOPBIE MO3BOJITIOT PACITUPHUTH CETh, OTHOCSTCSI:

* MOBTOPUTEIH;

* MOCTHI,

* MaplIpyTU3aTOPHI;

* MOCTBI-MapIIPyTHU3aTOPHI;

* [UTIO3BI.

B »srtom pazmene Oyner moApoOHO PpacCMOTPEHO KakIoe U3
MIEPEUHCIICHHBIX YCTPOUCTB.

5.2 NoBTOpUTENM.

IIpn pacrnpocTpaHeHHH IO KaOENI0 CHrHajl MCKa)XaeTcsl, IMOCKOJbKY
YMEHbILIAETCSl €ro ammuuTyna. llpuymHa 3TOrO sIBIeHHMs — 3aTyxaHue. B
pe3ynpTaTe, €ciu KaOeab HMMEeT JOCTaTOYHYIO JIMHY, 3aTyXaHHE MOXKET
UCKa3UTh CHUTHaJd JO0 Hey3HaBaeMOCTH. YTOObI 3TOr0 HE MPOU3OILIO,
YCTaHABIMBAIOT MOBTOPUTENU. biaromapsi MOBTOPHUTENSIM CUTHAJIBI CIIOCOOHBI
PacpoCTpaHATHCS Ha OOJIBIITUE PACCTOSHUS.

[ToBroputens pabotaeTr Ha ®uszmdyeckom ypoBHe Mojnenu OSl,
BOCCTAaHABIIMBasi CUTHAJI M TIEpEIaBasi €ro B JPYrHe CErMEHTHI.



Puc. 48. IloBTOpUTEH BOCCTAHABIUBAIOT 0CJIA0I€HHbIE CUTHAJIBI

[ToBTOpUTENDP TPUHUMAET 3aTyXaIOMIUKA CHUTHAI M3 OJHOTO CETMEHTA,
BOCCTAHABIIMBAET €r0 W IepenaeT B CIEMYIOINA cerMeHT. UToObl naHHbIE —
yepe3 MOBTOPHUTENIh — MOCTYNaJId W3 OJHOTO CErMEHTa B JIPYTOW, KaXKIbIi
CETMEHT JOJDKCH HCIOJIb30BaTh OJIMHAKOBBIC IMAKETHI M MPOTOKOJNBI Logical
Link Control (LLC).3to o3HaudaeT, HarpuMep, YTO TIOBTOPUTEH HE TIO3BOJISIET
oOMenuBatbcs nanHbiME Mexay cetsmu 802.3 LAN (Ethernetyr 802.5 LAN
(Token Ring).

[ToBTopuTenn He WMEIOT (PYHKIUNA MpeoOpa3oBaHUs W (PUIBTPAIIUU.
Uto0s1 moBTOpHTENH paboTai, 06a coeAMHIEMbIE UM CETMEHTA JTOJKHBI UMETh
OJIMHAKOBBIM MeToJ fnoctyma. Hambosee pacnpocTpaHeHHbIE METOABI JOCTyIa
— CSMA/CD u nepenaya mapkepa. Takum oOpa3om, MOBTOPUTENIb HE MOKET
COEIUHATh CcerMeHT, ucnojib3yrommii CSMA/CD, ¢ cerMeHToM, KOTOPBIH
UCTIONB3YEeT Tepenady Mmapkepa. Jlpyrumu cjioBamMu, OHH HE MOTYT
TpaHcaupoBath naketsl Ethernes makersr Token Ring.

OpHako TOBTOPUTENM MOTYT TiepelaBaTh MaKeThl M3 OJHOTO THUMA
(bU3MYECKOTO HOCUTENS B Ipyroi. Eciii MOBTOpHUTETh UIMEET COOTBETCTBYIOIINE
pa3beMbl, OH mpuMeT nakeT Ethernet,mpuxopsimuii U3 cermeHTa Ha TOHKOM
KOaKCHAJIbHOM KabeJie, ¥ mepeiacT €ro B CErMEHT Ha ONTOBOJIOKHE.

KonnentpaTtopel  paboTarOT KaKk  MHOTOMOPTOBBIC  MMOBTOPUTEIH,
COCTMHSIIONTUE PA3TMYHBIC THITHI HOCUTEIS.

C oHO# CTOPOHBI, TOBTOPUTENN — CaMblil JCIIEBbII CIOCO0 PACIIUPUTD
ceTh. VX MCmonb30BaHue SIBISIETCS MPABUWIILHBIM HadalbHBIM I1arom. C apyrou
CTOPOHBI, OHU OCTAIOTCSI HU3KOYPOBHEBBIMH KOMIIOHEHTAMH PACIIUPEHUS CETH.
[IpuMeHeHre TOBTOpPHUTENEH OINMpaBAaHO, KOTJa TMPU PACHIUPEHUU CETH
HEOO0XO0IMMO MPEOI0NIETh OTPAHUYCHHSI 110 JUTHHE CETMEHTA WJIM TI0 KOJIMYECTBY
y3JI0B, IPUYEM HH OJIUH U3 CETMEHTOB HE TEHEPUPYET MOBBIIIICHHBIN TpauK, a
MaTepuaIbHbIC 3aTPAThl TOJDKHBI OBITh MUHUMAJIBHEI.

[ToBTOpUTENN TEpEAAOT U3 CETMEHTa B CErMEHT KaXIbld OUT MaHHBIX,
JaKe €CJIM JIAHHBIE COCTOSIT W3 MCKAKEHHBIX TMAKeTOB WM W3 IAKETOB, HE
MpeIHA3HAYCHHBIX IS 3TOTO0 CEerMeHTa. B pe3ynbrare mpoOIeMbl OJHOTO
CErMEHTa MOTYT MOBPEIUTh BCEM OCTaJIbHBIM cerMeHTaM. [loBTopuTenu, kpome
Toro, OyayT TiepeaBaTh H3 CETMEHTa B CETMEHT ©  JIaBUHY
IIMPOKOBEIIATEIBHBIX MAKeTOB, pacmpocTpaHsis WX 1o Bced cern. Korma
KOJIMYECTBO IMUPOKOBEIIATEIBHBIX MAKETOB MPUOIU3UTCA K IIUPUHE TOJIOCHI
NPOMYyCKaHWS ~ CEeTH, €€  MPOU3BOJUTEIBHOCTh  PE3KO  CHUBHTCH.
[Tpon3BOUTENIEHOCTh CETH TaKXKe TMaNaeT, KOrja YCTPOWCTBO OTBEYAaeT Ha



MaKeThl, HEMPEPHIBHO IUPKYIHUPYIOUINE IO CETH, WIH IaKeThl IMOCTOSHHO
IBITAIOTCS TIOCTUYh YCTPOUCTBA, KOTOPOE HUKOT1a HE OT3BIBACTCS.

Takum 00pa3zoM, MOBTOPUTENN PACIIHPSIOT BOBMOYKHOCTH CETH, pa3aeisis
€€ Ha CETMEHTHI U YMEHBIIIast 32 CYET 3TOT0 KOJINYECTBO KOMITBIOTEPOB HA OJTUH
cermeHT. [loBTOpUTEH!

* COCAMHSET CETMEHTHI, UCIIOIb3YIOUIHE OJJMHAKOBBIC MM Pa3HbIC THIIBI
Cpenbl Iepeaayn;

* BOCCTaHABJIMBAET CHTHAJl, TEM CaMblM YBEIMYMBas JalbHOCTb
niepenavy,

* (pynkunonupyet Ha ®usznyeckom yposne mozenu OSl;

* mepenaeT Bech Tpahuk B 000MX HAMIPABICHUSX.

5.3 MocThl.

Mocrt (bridge), kak u MOBTOpHTEIH, MOXKET COCIUHATH CETMEHTHI HITU
JIOKaJbHBIE CeTH paboumx rpynm. OJHAKO, B OTIMYHE OT IMOBTOPHUTEINS, MOCT
MO3BOJIICT Pa30HTh CETh HAa HECKOJBKO CErMEHTOB, U30JIMPOBAB 3a CYET ATOTO
qacTh Tpaduka WM BO3HHKINYIO mpobiemy. Hampumep, ecmm Tpadux
KOMIIBIOTEPOB KaKOTO-TO OTJENa «HABOJHSET» CETh MaKeTaMH, YMEHbIIas ee
MIPOU3BOAUTENLHOCTh B IIEJIOM, TO C MOMOIIBI0 MOCTa MOKHO BBIJEIHUTH ITH
KOMIBIOTEPHl B OTHEIBHBIA CETMEHT W HM30JIMPOBAaTh €ro OT CeTH. MOCTHI
0OBIYHO PENIalOT CIASAYIONINE 3a/1a4u:

* VYBenMuuBaroT pa3mMep CETH.

* VBeNIMYMBAIOT MAaKCHMAIBHOE KOJMYECTBO KOMITHIOTEPOB B CETH.

* VCTpaHSAIOT y3KHE MECTA, MOSBIISIONINECS B Pe3yJIbTaTe MOIKITIOYCHUS
M30BITOYHOTO YHCJIa KOMITBIOTEPOB M, KaK CJIEICTBHE, BO3pacTaHus Tpaduka.

MocTbl pa3OMBarOT MEPETPYKEHHYIO CETh Ha OTIEIbHBIE CETMEHTHI C
yMEHbILIEHHbIM TpadukoM. B utore kaxmas moaceth OyaeT paborath Ooiee
3¢ (HEKTUBHO.

* CoequHSIOT pa3HOPOAHbIE (PU3UUECKHE HOCHTEIH, TaKue, KaKk BHUTas
napa v KoakCHuaJIbHBIH KaOeb.

CoenuHSIOT pa3HOPOJIHBIC CErMEHThI ceTH, HanpuMep Ethernetu Token
Ring, u mepeHOCAT MeX /1y HUMH TTaKeThI.

Moctel pabotator Ha KanamsHoM ypoBHe moxaenu OSI, mostoMy um
HeJoCTynmHa uHpopManms, coiepxaiascs Ha 0oee BBICOKMX YPOBHSX 3TOM
MoJieJ . MOCTBI JIOITyCKAarOT HWCIIOJIb30BAaHWE B CETH BCEX IPOTOKOJIOB (HE
OTJIMYAast IPH 3TOM OJHMH IPOTOKOJ OT JAPYToro), MO3TOMY KaKJIbIii KOMITBIOTEP
JOJDKEH ONpeneNsiTh, ¢ KaKUMH TPOTOKOJAaMH OH paboTaer. KaHambHBIM
YpPOBEHh HMEET JBa TOAYPOBHS. VYTPABJICHHE JIOTUYECKOH CBS3BIO U
VYmpaBnenue nocTynoM K cpeae. MocTbl (QYHKITMOHHPYIOT Ha MOJYPOBHE
VYmpaBneHuss AOCTymoM K cpeie, MO3TOMY HMHOT/AA WX HA3bIBAIOT MOCTaMH
YpOBHsI YTIPaBIIEHUS JOCTYIIOM K CpeJie.

Moct momypoBHsS YTpaBieHHS JOCTYIIOM K CpEA€ BBHITIOJTHSET
CIICYIOIINE ACHCTBHS:

* «CyIIaeT» BeCh TpaQuK;



* MPOBEPSET aJpeca UCTOUHHUKA U MOJTydaTelis Kaxoro NakeTa,

* CTPOUT TAOJUILy MApPIIPYTHU3AIIIH,

* nepenaeT NakeThl.

[lepegaua makeToB OCYUIECTBISETCS clienyrouM obpa3zom. Ecmu
ajipecarT He yKazaH B TaONuIEe MapLIpyTU3allMd, MOCT TMEpeaaeT MakeT BO BCE
cermMeHThl. Ecnu aapecar ykazaH B TaOJMIle MapUIpyTHU3alMKH, MOCT NEpPeaacT
MaKeT B 3TOT CETMEHT (€CJIM CErMEHT IMOJIydaTelisi He COBMAJIAeT C CErMEHTOM

HUCTOYHHUKA).
Pabota MocTa OCHOBaHa Ha MPUHIIUIIE, COTJIACHO KOTOPOMY KaXkK/IbIH y3eI
CeTH UMEET YHUKAIbHBIN aapec, — MOCT MepeaacT MaKkeThl, HCXOIs M3 aapeca

y3Jla Ha3HAYCHUS.

MOXHO CKa3aTh, 4TO MOCTHI 00J1aJal0T HEKOTOPHIM <HUHTEICKTOM>,
MOCKOJIBKY M3Yy4aroT, Kyjaa CIeAyeT HanpaBuTh gaHHbe. Korma makeTsl
HepelaloTCs Yepe3 MOCT, JaHHbIe 00 ajpecax KOMIBIOTEPOB COXPAHSIOTCS B
orepaTtuBHOW mamsaTH Mocta. OH HCIONB3YeT 3TH JaHHBIE I MOCTPOCHHUS
TaOIuIBl MapiupyTuzanuu (puc. 49).

B Hauayie paboThl TabKIla MapIIPyTH3AUK MOCTa IyCTa. 3aTeM, Koraa
y3IIbl  ME€PEeJaroT MAaKeThl, aapeCc HCTOYHUKA KOMUPYETCsSs B  TaOIHIly
Mmapuipytuzanud. ViMes 3TH  JaHHbIe, MOCT H3y4aeT pPacIoJOXKEeHHE
KOMITBIOTEPOB B CETMEHTAX CETH.

MoOCTbl  CTPOAT TaOJMIBI MapIIPyTH3allid Ha OCHOBE aJpecoB
KOMITBIOTEPOB, KOTOpbIC MEpeaaBaln JaHHbIE B CeTh. [ OBOpS TOYHEE, MOCTHI
UCIIONB3YIOT ajpeca HUCTOYHUKOB — aapec yCTPOWCTBA, WHUIIMHUPOBABIIIETO
nepeaaydy, — st CO3AaHus TaOIHIIbI MapIIPyTH3ALHH.

[02608c133456

CermenT 1 =

02608c133561

Puc. 49.Tabnuua mapupyTU3aluy XpaHUT CIIMCOK aIpeCOB

[Ipuaumasi makeTr, MOCT HIIET aJpec HCTOYHMKA B TalmuIle
MapuipyTuzauuu. Eciau agpec MCTOYHMKA HE HaljieH, OH J00aBisSeT €ro B
Tabnuiy. 3aTeM MOCT CpaBHUBAeT ajpeca Ha3HadeHHs C 0a30il JaHHBIX
TaOJIUIIBI MAPIIPYTU3ALUH.

* Eciu anmpec momyvarenst ecTh B Tabiuile MapUIpyTU3aldd M aapecar
HAXOJIUTCSI B OJHOM CErMEHTE C HMCTOYHHMKOM, MakeT oTOpachiBaeTcs. Jrta
GuIbTpanus yMEHbIIAET CETEBON Tpa(UK U U30JIUPYET CETMEHTHI CETH.



» Eciu anpec momyyarens eCTh B TaOJIUIle MapIIPyTU3allH, a aipecar u
WCTOYHUK HAXOMATCS B PAa3HBIX CETMEHTaX, MOCT IEpelaeT MakeT aapecaTy
Yyepe3 COOTBETCTBYIOLIHUI MOPT.

* Eciin anmpeca momydarens HeT B TaOiMIE MapLIpyTH3alUd, MOCT
nepeaaeT MakeT BO BCE CBOM MOPTHI, UCKITIOYAst TOT, Yepe3 KOTOPbIi MmakeT ObLI
HPUHSAT.

Kopoue roBopsi, eciiu MOCT 3HaeT 0 MECTOHAXOXKICHHM y3lla-aJipecara,
OH Iepenaer maket emy. Eciu aapecar HensBecTeH, MOCT TPAHCIUPYET MAKET
BO BCE CETMEHTHI.

CermeHTHpOBaHHE ceTEeBOro Tpadguka

bnaronapst Tabmuie MapuipyTU3allid MOCT CHOCOOEH CEerMEHTHPOBAThH
tpaduk(puc.50). Hanpumep, kommnbiotep B cermeHTe 1 (MCTOYHHK) MOCBHLIACT
JaHHBIE IPYTOMYy KOMITbIOTEpY (MOJIydaTento), KOTOPBIH TakKe HaXOAHWTCS B
cermente 1. Eciam ajpec Ha3HaveHUs €CTh B TaOJHIIE MapIIpyTHU3allUd, MOCT
MOJKET OIPEACIHUTh, YTO KOMIIBIOTEP-TIOIydaTellb PACIOJIOXKEeH B cerMmeHTe 1.
Tak xKak ¥ HICTOUHUK, U MOJTy4aTelb HAXOIATCS B CeTMEHTe 1, MakeT He MOoMnaieT
B CEIMEHT 2.

CrnenoBarenbHO, C TOMOIIBIO TaOJUIBl MapHIPYTU3ALUH, YIPaBIAL
nepefayeil MakeroB B CETMEHTBI, MOCTBI CIIOCOOHBI YMEHBIIUTH CETEBON
Tpaduk. ITOT nporiecc Ha3bIBAETCS CETMEHTAIEH CeTeBOro Tpaduka.

Bonbiiast cetb He OrpaHMYMBAETCS OAHUM MOCTOM. UTOOBI OOBEAUHUTH
HECKOJIbKO MAaJIbIX CeTel B OJHY OOJBIIYI0, HAI0 HUCIOIB30BAaTh HECKOJIBKO
MOCTOB.

___________ MCTOMHM -

—

Coarmenn 2

Puc. 50. Tabnuiia MapmpyTr3auy mMo3BOJIsSET MOCTaM CETMEHTHUPOBATh
CETh

YaajneHHbIe MOCThI

MocTbl — 3¢ heKTUBHOE CPEICTBO sl pACIIUPEHUS U CETMEHTUPOBAHUS
CeTH, IMOATOMY OHH YacTO IPHMEHSIOTCS B OOJBIIMX CETSIX (OTIaJICHHBIC
CErMEHTHI B TAKMX CETIX COCAUHEHBI TeIe()OHHBIMU JTHHHUIMH).

JIns coeMHeHHs BYX KaOEIbHBIX CErMEHTOB HEOOXOIUM TOJBKO OJIMH
MocT. OJIHAKO W JBE JIOKAJbHBIE CETH, PACMHOJIOKCHHBIE Ha 3HAYUTEIHLHOM
PaCCTOSIHUM JIPYT OT ApPYra, MOKHO OOBEIWHUTH B OAHY ceTh. C 3TOM IEbIO



UCTIONB3YIOT JBa YAAJIIEHHBIX MOCTA, KOTOPBIE IOIKIIOYAI0T Yepe3 CHHXPOHHBIS
MOJIEMBI K BBIJIEJIEHHOU TenedonHoit tuanu (puc. 51).

Bleypenamas 1enaedaoiem nipsm

Puc. 51 MocTbl MOTYT COETMHSITH YAJICHHBIC CETMEHTHI

Tak kak yJaneHHBIE CETMEHTHI JOKAIBHBIX CETEH MOXHO CBS3aTh Yepe3
TenedOHHBIC TUHUY, BOZHUKAIOT CUTYyaI[uH, KOTJIa HECKOJIbKO JTOKAIBHBIX CETEH
CBs3aHBI 0Oo0Jiee YeM 10 OJHOMY MapuipyTy. B sTomM ciydae cymiecTByer
BEPOSITHOCTh BXOJa TAKETOB B JIMTENbHBIA IUKI. Jlms oOpaboTku Takmx
cuTyanui ciykut anroput™m Spanning Tree Algorithm (STApa3paboTanHbIi
IEEE 802.1 Network Management Committéenons3ys STA, nporpaMmmHoe
o0OecrieyeHne HaxOJUT BCE BO3MOXKHBIE MapIIPYTHI, OMpPENesieT CPpeAr HUX
caMblii 2G(DEKTUBHBIN, a 3aTeM KOHPUTYpHUPYET MOCT Tak, 4TOObI OH paboTa
UMEHHO C 3TUM MapHipyToM. J[pyrue MapmpyThl MpOrpaMMHOE OOecTieueHHe
orkimouaer. OMHAKO, €CIM OCHOBHOW MapHIpyT CTAaHOBHTCS HEIOCTYITHBIM,
OTKJIFOUEHHBIC MapIIPYThl MOTYT OBITh BHOBb aKTHBU3UPOBAHHI.

Pa3zauyusi Me:KIy MOCTAMH M TOBTOPHUTEIAMH

Moctel pabotator Ha Oomnee BbIcOKOM YypoBHe wmomenun OSl, gem
MOBTOPUTETTH. DTO O3HAYAET, YTO MOCTHl «YMHEW» IMOBTOPHUTENICH W MOTYT
YYUTHIBATH OOJIBIIIE OCOOEHHOCTEH MepeIaBaeMbIX TaHHBIX.

MocCThI, TaK k€ KaK U MOBTOPUTENIH, CTIOCOOHBI BOCCTAaHABIMBATH (OPMY
CUTHAJIa, OJHAKO JIEJAIOT 9TO HAa YPOBHE MAKETOB, M3 YErO CJICTYET. MOCTHI
MOTYT TIepeJaBaTh TMaKeThl Ha OONBIINE PACCTOSHUS C HCIOJIb30BAHUEM
Pa3HOOOPA3HBIX Cpejl Mepeaayn.

IIpeumymecTBa HCMOIb30BAHNUSI MOCTOB

Mocrsl:

* 00y1aat0T BCEMU BO3MOKHOCTSIMH ITOBTOPUTEIICH;

* COCAWHSIOT JIBa CErMEHTa W BOCCTAHABIMBAIOT CUTHAJbl HAa YPOBHE
MIaKETOB,;

* (pyukuuonupytot Ha KanansHoM ypoBHe moaenu OSI;



* HE MOIXOMAT JUIS PacHpEeCIICHHBIX CEeTEH CO CKOPOCTIMH Tepeaadn
meHee 56 Kounrt/c;

* HE MOTYT OJHOBPEMEHHO IMO/IEPKUBATh HECKOJIBKO MapIIPyTOB,;

* MPOMYCKAIOT BCE IIMPOKOBEINATENbHBIE COOOIICHHs, KOTOPBIC
MIPUBOJIAT K TIEPETPY3KE CETH,;

* CUUTHIBAIOT aJipeca UCTOYHUKA U TIOTydaTells KaKI0ro MakeTa,

* MPOMYCKAIOT MMAaKEeThl C HEU3BECTHBIM aIPECOM IOJTydaTesl.

Moct MoxeT paboTaTh KaKk aBTOHOMHOE YCTPOMCTBO (BHELIHHHA MOCT),
TaK M Ha cepBepe (BHYTPEHHHUIH MOCT), €CJIM CeTeBas OIepaIiOHHas CUCTeMa
JIOITYCKAeT YCTAaHOBKY Ha CEPBEPE HECKOJIBKUX CETEBBIX TIIAT.

AIMUHUCTPATOPHI CETEH MUPOKO MPUMEHSIOT MOCTBI, IOTOMY YTO OHHU:

* MPOCTHI B YCTAHOBKE M HE3aMETHBI TI0JIb30BATEIISIM;

* 007a1a10T BHICOKOW THOKOCTBIO U aJalITUPYEMOCTHIO;

* OTHOCHTEJIHHO JICIIEBHI.

OCHOBHOE Ha3HAYE€HUE MOCTOB

* COCMHHUTH JIBa CETMEHTa IJs YBEIWYEHHUS JJIUHBI CETH WIH
KOJIMYECTBA Y3JIOB B HEM;

* YMEHBIINUTH TPA(HK 32 CUET CETMEHTAIUH CETH,

* COCJMHUTDH PA3HOPOJIHBIEC CETH.

5.4 MapuwpyTusartopbil.

B cpene, o0bequHstOMEN HECKOIBKO CETEBBIX CETMEHTOB C PA3TMYHBIMU
MPOTOKOJIAMHU U ApPXUTEKTypaMu, MOCThI HE BCEr/la TapaHTHUPYIOT OBICTPYIO
CBS3b MEXOY BCEMH CerMeHTaMu. J[Js Takod CIOXXKHOM ceTH HeoOX0IuMO
YCTPOMCTBO, KOTOpPOE€ HE TOJBKO 3HAET aJpec KakJAOro CErMeHTa, HO
ompenesseT HAWIydldd MapumipyT i Tepeladd JaHHbIX U (QUIbTpyer
MUPOKOBEIATeIbHbIe  cooOmenus. [lomoOHOe  yCTpOWCTBO  HaA3BIBAETCA
MapHIpyTH3aTOPOM.

Mapupytuzaropsl (routers)padoraror Ha CereBoM ypoBHe moaenu OSI.
DTO 3HAYUT, YTO OHU MOTYT TEPEaPECOBBIBATh U MapIIPYTU3UPOBATH MAKETHI
Yyepe3 MHOXKECTBO ceTel, oOMeHuBasch MH(popMaruei (KoTtopas 3aBUCHT OT
NPOTOKOJIA) MEXIY OTIACIBHBIMUA CETSIMH. MaplipyTH3aTopbl CUHUTBHIBAIOT B
NakeTe aJpecHyl0 HMHQPOPMAIMIO CJIOXHOM CeTH U, IMOCKOJbKY OHHU
(GYyHKUIMOHUPYIOT Ha 00Jiee BBICOKOM 10 CPABHEHUIO C MOCTAMU YPOBHE MOJEINIU
OSI, umeroT o0CTyM K JOTOTHUTEIHHBIM JTAHHBIM.

MapmipyTu3aTopbl MOTYT BBITIONHSATH CIAEAYIOMUE (HYHKIIUH MOCTOB:

* (punpTpPOBATH U U30JIUPOBATH TPAPUK;

* COCIUHSATH CETMEHTHI CETH.

Opnako MapHipyTH3aTOpaM JIOCTYIMHO Ooibiie WHOOpMAIuu, dYeMm
MOCTaM, W OHHM HCIOJIB3YIOT €€ JJIi ONTHUMH3AIMUA JOCTaBKH TakKeToB. B
CJIIOXKHBIX CETSX 03 MapupyTU3aTOpOB OOOUTHCH TPYIHO, MOCKOJIBKY OHU
obecrieuuBaroT Jiyuiiee (0 CPaBHEHHUIO ¢ MOCTaMH) YIPaBJIeHHE TPapUKOM U
HE NPOIYCKAIOT IIMPOKOBEHIATENIbHBIX COOOIIEHNHA. MapuipyTu3aTopbl MOTYT



0OMEHMBAThCS JAHHBIMU O COCTOSIHUM MaplIpyTOB M, OCHOBBIBAsCh Ha 3TOM
uHbopMaIuu, 00XOAUTh MEJIEHHBIE WM HEUCTIPaBHbIE KaHaJIbl CBA3H.

Tabnuua MapupyTusaium, KOTopas HaXOAUTCS B MaplIpyTU3aTOopax, Kak
U B IUI03aX, COACPKUT CceTeBble aapeca. Ho mid Kakaoro mMmpoTokoia,
UCIIOJIb3yeMOT0 B CE€TH, CTpOUTCS cBOs Tabinuua. Tabmuua mnomoraer
MapLpyTH3aTOpaM OINpENEIUTh aapeca Ha3HA4YeHUs Ui [OCTYNAKOIINX
naHHbIX. OHa BKIIIOYAET CIEAYIONIYI0 HH(POPMALIHIO:

* BCE M3BECTHBIC CETEBBIC A/IPECA;

* CrOCOObI CBSI3U C APYTUMHU CETSIMU,

* BO3MOXXHBIE ITyTH MEX]ly MapLIpyTU3aTOPaAMU;

* «CTOMMOCTB» MEPEAAYN JAHHBIX 10 3TUM MapIIPYTaM.

MapmipyTtuzatop BeIOMpaeT HAWIYYIIUWA MyTh IS JAHHBIX, CPAaBHHUBAs
pa3JIMuHbIC BAPUAHTHI.

TaGnumpsl  MapuipyTH3alMM  CYIIECTBYIOT M Aisi MocToB. TaOmuia
MaplIpyTHU3alUd MOCTa COAEPKUT aapeca NOLYpPOBHs Y IPaBIEHUS JOCTYIIOM K
cpene, Torja Kak Ta0nuia MaplipyTHU3alMd MaplIpyTU3aTopa COJEPKUT
HOoMepa cereld. [loaToMy TepMHUH «Tabnuiia MapuipyTU3alUu» UMEET pa3HbIi
CMBICJI JJII MOCTOB U JIJI1 MapIIPyTU3aTOPOB.

Mapmipytuszartopel TpeOYIOT crHenuanbHor aapecamuu  (puc.52): um
TIOHSTHBI TOJILKO HOMEpa ceTedl (4TO MO3BOJISIET MM O0paIaThCsi APYT K APYTY)
U aJpeca JOKaJbHBIX IUIAT ceTeBOro aaantepa. K ynaleHHbIM KOMIIbIOTEpaM
MapLIpyTU3aTOPbI 0OpaIaTHCS HE MOTYT.

et Coidgpmit  Tiaomme
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Puc. 52. MapumpyTuzatopsl  B3aUMOJICUCTBYIOT C  JPYTUMH
MapLpyTH3aTOpaMu, a He C yAAUICHHBIMU KOMITbIOTEPaMHU

Mapupytu3atop, NpuHUMas MAKEThl, NPEeIHA3HAYCHHbIC JJIS1 yIAJICHHOU
CETH, TIEPEChUIAET WX TOMY MapIIPyTH3aTOPy, KOTOPHIH OOCITYyXKHBAET CETh
Ha3Ha4YeHUs. B HEKOTOPOM CMbICIIE TAKOM MEXaHHU3M MEePe/Iaud MaKeTOB MOKHO
paccMaTpuBaTh Kak JOCTOMHCTBO MAapUIPYTU3aTOPOB, IOTOMY YTO OHHU
MO3BOJISIOT:

* CErMEHTHUPOBATH OOJIBIITNE CETH HA MCHBIIINE;

* JIEICTBOBATh KaK Oaphep 0€30MaCHOCTH MEXITYy CETMEHTaMHU,



* MpeIoTBpAIlaTh MUPOKOBEMATEIBHBIA MTOPM (IIMPOKOBEIIATEIEHBIC
COOOIICHUS HE TTEePEIAOTCS).

Tak kak MapLIPyTHU3aTOPbI BBIIOJIHSIOT CIOXKHYIO 00paOOTKYy KaxKIOTro
[aKkeTa, OHU MeJIeHHee OoNbIIMHCTBA MOCTOB. Korjna nmakeTsl nmepenarrcs oT
OJIHOTO MapuIpyTHU3aTopa K JApyromy, ajapeca HCTOYHUKA M IOJIydaTes
KaHanbHOro ypOBHSI OTCEKAIOTCS, a 3aTEM CO3JAOTCSl 3aHOBO. DTO MO3BOJISET
MapIIpPyTU3aTOpy HampasisaTh maketbl u3 cetu | CP/IP Ethernetcepeepy B
cetu TCP/IP Token Ring.

[Ipomyckasi TOJBKO aJpPECHBIE CETEBbIE MAKEThl, MapLIPyTHU3aTOPBI
NPEMSATCTBYIOT IPOHUKHOBEHHUIO B CETh HEKOPPEKTHBIX MAaKeTOB. Takum
obpazoM, Omaromaps (uIBTparii HEKOPPEKTHBIX W IMHPOKOBENIATEIILHBIX
NAKETOB, MapUIPyTU3aTOPbl YMEHBIIAKOT HAIPY3KY Ha CETh.

AJnpec y3na Ha3HAYEHUs MapUIPyTU3aTOPbl HE MPOBEPSIOT — OHU
«CMOTPSAT» TOJIBKO Ha ajpec cetu. MHaue roBops, mMaplipyTH3aTopbl OyayT
poIycKaTh HHPOPMAIUIO JIHUILb B TOM CIIy4ae, €CJIM U3BECTEH aJpec CeTH. JTa
BO3MO>KHOCTh KOHTPOJIMPOBAThH JaHHbIE, IIEpEJaBaeMble UEPE3 MApLIPYyTU3ATOP,
IO3BOJIIET, BO-TIEPBBIX, YMEHBUIUTh TPAPUK MEKIAY CETSIMH M, BO-BTOPBIX,
UCIIOJIb30BAaTh €0 ropasio 3PpPeKTuBHEE, UEM ITO AETAIOT MOCTHI.

OpueHtupysch Ha CXeMy azpecaluu MapIIpyTU3aTOPOB,
aJIMUHHCTPATOPbI BCETAa MOTYT pa3OUTh OJHY OOJIBLIYIO CETh Ha MHOXECTBO
OTIENbHBIX CETeH, MEXIy KOTOpbIMM Kak Oapbep OyayT JeHCTBOBATh
MapLIPyTU3aTOPbI. HE MPOITyCKasi BCE MaKeThl MOAPSAI U 0OpabaThiBas HaJIeKO
HE KaXIblil makeT. B pe3yibpTare 3HAYUTENBHO COKPATUTCS CETEBOM Tpaduk H,
KaK CJIEJICTBHE, BpEMS OXKUAAHUS MOJIb30BaTEIIEH.

MapumpyTusupyembie NIPpOTOKOJIbI

C mapupytuszaropamu paboTalOT HE BCe MPOTOKOJIBI. Pabotaromiue c
MapLIpyTU3aTOpPaMU MPOTOKOJIBI HA3bIBAIOTCS MapuIpyTu3upyemMbiMu. K HUM
OTHOCSTCS:

* DECnet;

e IP;

IPX;

OSl,

XNS;

DDP (AppleTalk).

K HemapuipyTuzupyeMbiM IpOTOKOJIaM OTHOCATCA:

* LAT (Local Area Transport —mporokon xopnopamuu Digital
Equipment Corporation);

* NetBEUI.

Cy1ecTBYIOT MapIIpyTHU3aTOPbl, KOTOPBIE B OJHON CETH MOTYT padoTaTh
C HECKOJILKMMU TIpoToKosiamu (Hanpumep, ¢ 1P u IPX).

Be10op mapuipyra

B oTiinumne ot MOCTOB, MapIIpyTU3aTOPbl MOT'YT HE TOJIBKO MCIOIb30BaTh
HECKOJIBKO aKTUBHBIX MapLIPyTOB MEXAYy CETMEHTaMH JIOKAJIbHBIX CETEH, HO U
BbIOMpaTh Cpelu HUX HamOoJiee oNnTUMaiabHbIA. [I0CKONIBKY MapLIpyTH3aTOPHI



CIIOCOOHBI COEIMHATH CETMEHTHI C aOCOJIOTHO PAa3HBIMU CXEMaMH YIaKOBKHU
JAaHHBIX U METOJAaMHU JOCTyNa K Cpefie, UM 4acTo OYAyT AOCTYIHBI HECKOJIBKO
KaHAJIOB CBSI3W. OJTO 3HAYUT, YTO, €CIM KaKOH-HUOYIh MapIIpyTH3aTOP
nepectaHeT padoTaTh, JAaHHbIE BCE pPaBHO OyayT MepeAaBaThCsi MO JIPYTUM
MapuipyTam.

MapuipyTu3aTop MOKET «IIpOCIYLIMBATH» CETh U ONPENEIATh, KaKue ee
YacTH 3arpy>keHbl cuibHee. OH yCTaHaBIIMBAET TaKXKe KOJMYECTBO TPAH3UTOB
(hops) wmexmy cermentamu cetd. Mcmomedyss 3Ty  MHGOpPMAILHIO,
MapIIpyTH3aTOp BBIOMpAET MapUIPyT Mepenayd AaHHbIX. Eciu oauH myTh
neperpykeH, OH BbIOEPET albTepHATUBHBIH.

[Tomo6HO MOCTaM, MapUIPYTU3ATOPHI CTPOSIT TAOIMIIBI MAPUIPYTHU3ALUU U
UCIIONB3YIOT WX B ainropurmax Mapmpyrusanuu (routing algorithm) ix
OITMCAHUE CM. HUXKE).

*» OSPF (Open Shortest Path First) agroputm Mapmpyru3anuu Ha
OCHOBE COCTOSIHMSI KaHala. AJTOPUTMBI COCTOSIHMSI KaHajla YIpPaBJISIOT
IPOLIECCOM  MapUIpyTHU3alMd M TO3BOJSIOT  MaplIpyTU3aTOpaM  OBICTPO
pearupoBath Ha M3MEHEHHUS B ceTH. MapuipyTuszanus Ha OCHOBE COCTOSTHUS
KaHaia ucnojib3yet anroputM Dikstra st BelYMCICHUS MapIipyToB € y4ETOM
KOJIMYECTBAa TPAH3UTOB, CKOPOCTU JIMHUH, TpaPUKAa U CTOUMOCTU. AJITOPUTMBI
COCTOSIHUA KaHaja Oojee 3(PGEKTUBHBI W CO3JAIOT MEHBITUN TpaduK 10
CPaBHEHHUIO C JHUCTAHIIMOHHO-BEKTOPHBIMHU AJITOPUTMaMU. IDTOT (AKT MOXKET
ObITh BaXKEH [UIsI MapIIPpYyTU3UPYEeMOM cpeabl OONbLIOro pa3mepa ¢
MHOXKECTBOM CBSI3€M MEXIy CErMEHTAMM paclpeneracHHon cetu. IIpoTokon
TCP/IPnionnepxxuBaet OSPF.

* RIP (Routing Information Protocol) —ancTraHIMOHHO-BEKTOPHBIC
anroput™Mel Mapmpytuzanuu. [Iporoxonsr TCP/IPu IPX mognepxusator RIP.

* NLSP (NetWare Link Services Protocol) —anropurm
MaplIpyTHU3alUd Ha OCHOBE cOCTOsiHUA KaHana. [Iporokon IPX noanepxuBaet
NLSP.

THIbI MAPIIPYTHU3ATOPOB

MapuipyTu3aTtopbl OAPa3IESIOTCS Ha 1Ba OCHOBHBIX THIIA!

» Crarunueckue (static).

Crartuueckre MapUIpyTHU3aTOpbl TpeOyloT, YTOOBl aIMUHUCTPATOP
BPYUHYIO CO3[al U CKOHQUIYypUpOBal TaOJIUIly MaplIpyTHU3allud, a TaKxKe
yKa3ajl KaX/Iblil MapIIpyT JUIsl IEPEAayu JaHHBIX Yepe3 CeTh.

» Jlunamuueckue (dynamic).

JluHaMU4YecKre  MapuIpyTHU3aTOPbl  aBTOMATHYECKH  ONPEIENSIOT
MapuIpyTel U TO3TOMY TpeOyIOT MHUHUMAaJbHOW HAcTpoilku. OHM CIOXKHEe
CTaTUYECKUX, TaK Kak  aHaIuM3UpylT UHPOpMALMI0O  OT  JAPYTUX
MapUIpyTU3aTOPOB U Ui KaXJOr0 MakeTa MPUHUMAIOT OTAEIbHOE PEIICHHE O
MapuIpyTe nepeaadyn JaHHBIX Yepe3 CETb.

CraTnyeckue MapmpyTu3aTtopsl  /lMHaMHYecKHe MapIIPYTH3aTOPBI

Pyunas yCTaHOBKa u PyuyHoe KOHUTIYypUpOBaHHE IEPBOIrO
KOH(UTYypUpOBaHUE BCEX MapllpyTa. ABTOMAaTHYECKOE



CraTnyeckue MapumpyTH3aTOPbI

JluHAaMHU4YecKue MAPIIPYTU3ATOPbI

MapIIpPyTOB

Bcerna wucnonb3yroT  MapuipyThl,
onpeesieMble AIIEMEHTaMHU
Ta0IUIBI MapIIPYTU3ALNH

Hcnonb3yeMplii  MapuipyT KeECTKO

OIIPCACIICHNUC NOIMOJIHUTCIIbHBIX ceTe u

MapuIpyTOB
BriOop Mmapuipyra Ha OCHOBE TaKHX
(bakTopoB, Kak CTOMMOCTD u

HHTCHCHUBHOCTBH CE€TCBOI'O Tpa(bm(a
Bo3moxHOCTH nepeaadun

3aJaH W HE BCErJa fABISETCA IAKETOB MO HECKOJIbKUM MapuIpyTam

HAWTYYIIAM

Crarnueckue MapIlIpyTH3aTOPbl 3aniuTa JWHAMHUYECKOTO

cuuTaroTcsa O6osee 0€30MacHbIMH, TAK MapHIpyTU3aTOpa MOJKET OBITDH

KaK aJIMUHHACTPATOP CaM yKa3blBaeT YJydYllleHa 3a CYeT €ro py4yHOH

KaK]IbIil MapLIpyT koHurypanuu. Lens - ¢unbTpanus
OINPENICIEHHBIX  CETEBbIX  a/IPECOB,
4YTOOBl MCKJIIOYUTH Iepefady JaHHBIX
4yepe3 HUX

Pazimuust MesKIy MOCTAMHM H MapIIPyTH3aTOPaMHU

Jlaxke OIBITHBIE CETEBBIC WMH)KEHEPHI YaCTO COMHEBAIOTCS, YTO HAJO
UCIIOJIb30BaTh — MOCT WJIM MapHIpyTH3aTop. Beib Ha MEepBBIN B3I KaXKeTCs,
4TO 3TH YCTPOWCTBA BHIMOJHAIOT OJHU U T€ K€ JICHCTBHS:

* MepeaaroT MaKeThl MEXIy CETAMH;

* MepeaaroT JaHHbIC 110 KaHajlaM II00aabHBIX CETEH.

OnHako MOCT, paboTaroMii Ha MOJYypOBHE YMpaBieHHUS AOCTYIIOM K
cpene Kananapaoro ypoBas moaenu OSI, ®uaIuT» TOJIBKO aapec y3ia, TOYHee, B
KaXIOM TIaKeTe MOCT HIIET aapec y3ja MOAYPOBHs YIpaBICHHUS AOCTYIIOM K
cpene (puc. 53). Ecmm MocT pacrmo3HaeT ajapec, OH OCTaBIIICT TaKeT B
JIOKaJTbHOM CETMEHTE MJIM MEePeacT ero B Hy)KHbIN cermMeHT. Ecnu aapec Mmocty
HEHM3BECTCH, OH IMEPEChUIACT MakeT BO BCE CErMEHTHI, HCKIIOYas TOT, W3
KOTOPOTO MaKeT MPUOBLI.

=

Mpmkraryion yposekt

H Dueceuil Yo ]

Puc. 53. Moctbl paboTaloT Ha MOJYpOBHE YMpaBlICHUS JOCTYIOM K
cpeae KananbHOro ypoBHS
HIupoxkoBemarejibHbIC NAKETHI




[lepecpuika MMPOKOBEIIATENBHBIX NAKETOB — KIIOY K [OHUMAHHIO
(GYHKIIMI MOCTOB M MX OTJIMYMI OT MapuipytuzaTopos. [Ipu ucnonb3oBanun
MOCTOB IIMPOKOBELIATENIBHBIC MAKETHI CIEAYIOT KO BCEM KOMIIBIOTEPAaM BCEX
IOPTOB MOCTA, WUCKJIIOYasi TOT IOPT, 4epe3 KOTOpblil oHU npulOblau. MHaue
rOBOpS, KaXKIbI KOMIIBIOTEP BO BCEX CETAX IMOJYUYUT IIMPOKOBEIIATEIbHBINA
naker. B mMasbIx cerax 3To He OyJEeT UMETh CKOJIBbKO-HUOY/b CYIIECTBEHHOI'O
3HaueHusi, HO Oojbllasg CeTb, CIEHEPUPOBAB 3HAUMUTEIbHBIA  MOTOK
IIMPOKOBEIATENbHBIX COOOLIEHUH, 3aMETHO CHHU3HUT IPOU3BOJIUTEIBHOCTD
(HecMOTps Ha (GUIIBTPALIMIO 110 aJpecam).

Mapuipytuzarop, padotaromuii Ha CeTeBOM ypOBHE, NMPUHUMAET BO
BHUMaHue 00Jjblle WH(OOPMALIUU, YEM MOCT: OH OIpPEAENSeT U TO, YTO HY>KHO
nepenaBaTh, U TO, KyJla HY>KHO IepeaaBaTh. MaplpyTu3aTop paclo3HAeT He
TOJIBKO aJpec, KaK 3TO JeJaeT MOCT, HO W Tul mnpoTokosa. Kpome Toro,
MapIIpyTH3aTOp MOXKET YCTAaHOBUThH ajpeca JPYyrux MaplIpyTH3aTOPOB H
pELINTh, KAKUE MAaKeThl KAKUM MaplIpyTHU3aTOpaM MepeagpecoBarh.

MHoKeCTBeHHbIE Iy TH

MocTt pacnmo3HaeTr TOJIBKO OAMH  MapuUIpyT MEXKIy  CETSIMHU.
MapupyTusaTop cpeau HECKOIBKHX BO3MOXHBIX ITyTEH OINpENENsieT camblid
JYYIIAN HA TAHHBIA MOMEHT.

Paccmotpum puc. 54. MapuipyTtusatop A JOJKEH MEpeciaTh JaHHBIE
Mapupytuzaropy D. OqHako OH MOKET HalpaBUTh NTAKeThl MapiipyTusaropy C
wii B, um naHHble Bce paBHO OyayT JOCTaBi€Hbl Mapuipytusaropy D.
MapuipyTtu3atopsl CHOCOOHBI OIEHWTh 00a MyTH MU BBIOpaTh Cpeld HUX
Haubosee 1eaecooOpa3HbIil.

OCHOBHBIE OTIMYHSI MOCTOB U MapIIpyTH3aTOPOB.

* MocT pacno3HaeT TOJBKO JOKaJIbHBIE aApeca MOAYPOBHS Y IPaBICHUS
JIOCTYIIOM K cpenae (agpeca IUtaT CETEBOTO ajanTepa KOMITBIOTEPOB B
TIOJIKJTFOYEHHBIX K HEMY CEIMEHTaX).

* MapupyTu3aTopbl paclio3HarOT aJpeca CeTel.

* Moct pacmpocTpaHsieT IakeTbl C HEHU3BECTHBIM €My aJpecoM
IIoJIy4arelsisi 110 BCEM HANpAaBIICHUsAM, a BCE MAKETbl C M3BECTHBIM aIpPECOM
IIepeaeT TOJNBKO Yepe3 COOTBETCTBYIOIIUM MOPT.

* Mapuipytuzatop  paboTaeT TOJIBKO C  MApUIPYTU3UPYEMBIMU
IpoTokonamu. lIpuyeM makeTsl ONpEAeNIeHHBIX IPOTOKOJIOB OH IEpPEAacT IO
OTIPENIeICHHBIM aJipecaM (IPYruM MapIIpyTH3aTOPaM).

MocThI-MapIIpyTH3aTOPbI

Mocr-mapmpytuzatop (brouter), o yem u TOBOpUT €ro Ha3BaHUE,
o0nasaer CBOMCTBAMH M MOCTa, U Mapuipytuzaropa. C OJHUMHU IPOTOKOJIAMHU
OH paboTaeT Kak MapLIpyTU3aTop, ¢ APYTUMMU — KaK MOCT.

MocTbI-MapHIpyTU3aTOPBl MOTYT BBITIOJHSATE CIEAYIOMKE QYHKIUU:

* MapLIPYTU3UPOBATH MAPLIPYTU3UPYEMBIE IPOTOKOJIBI,

* (pyHKIIMOHUPOBATH KaK MOCT JUJIsl HEMApLIPYyTU3UPYEMBIX IPOTOKOJIOB;



* obecrieunBaTh 0OoOJee OSKOHOMHYHOE H  Ooyiee  ympaBIsieMoOe
B3aWMOJICHCTBHE CETEH 10 CPaBHEHHIO C pa3[eIbHBIMA MOCTaMU U
MapuIpyTH3aTOPaMH.

<oF | MapwpyncsTop
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Puc 54. MapuipyTuzatopsl pacrlo3HAIOT M HUCHOJB3YIOT HECKOIBKO
MapIIpyToB

Mapuipytuzatopbl OOBEAUHSAIOT CETH U O0ECIEeUUBAIOT (PHIBTPALNIO
naketoB. OHU TakkKe ONPENSNSIIOT HAWIYYIIUH MapmpyT IS Tepenadu
JNaHHBIX. Mapuipytuzaropel pabdotator Ha CereBoM ypoBHe wmoxaenu OSI.
MapuipyTu3aTopbl HCTIONB3YIOTCS ISl TOTO, YTOOBI

* COCIUHUTH JBE CETU U OTPAHUYHTH TPa(UK;

* pa3enuTh AAMUHUCTPATUBHBIC YIACTKU CETEH.

Ecnu Bol pemmnu mpuMeHATh MapuipyTH3aTOPhl, YOSAUTECh B TOM, YTO
CETh HE UCMOJIb3YeT HEMAPIIPYTU3UPYEMBIX TPOTOKOJIOB.

I B RN

5.5 Wnto3bl.

[Inro3e1  (gateways) oOecneunMBarOT CBS3b MEXKIY Pa3IMYHBIMU
ApXUTEKTYpaMHU U CeTeBbIMU cpefiamu. OHM PaCMaKOBBIBAIOT U MPEOOPa3yroT
JlaHHbIe, TepelaBacMble U3 OJHOW Cpeabl B JIPYryro, 4TOObI Kaxzas cpena
MOrjla MOHMMATh COOOINCHUS IPYruX cpel. B YacTHOCTH, LT3 U3MEHSET
(GopMart AaHHBIX, MHAYE MPUKIIAJIHAS IPOrpaMMa Ha IPUHUMAIOIICH CTOPOHE He
CMOJXKET UX PacIO3HATb.

1111103 CBS3BIBACT JBE CHCTEMbI, KOTOPbIC IIPUMEHSFOT pa3HbIe:

* KOMMYHHKAIIMOHHBIE TPOTOKOJIBI;

* CTPYKTYpHI U (pOpMAThI TAaHHBIX;

* S3BIKH;

* ApXHUTEKTYPHI.

[Inro3b1 CBSI3BIBAIOT pasHbie cetd, Hanpumep Microsoft Windows 2000
Serverc SNA (Systems Network Architectudeipmsr IBM).

IpuHumn padoTsl



111150361 CO3AAFOTCS IS BBITOJIHEHMSI KOHKPETHOTO TUIA 3ajad4, T. €. JUIs
KOHKPETHOTO THIIAa IpeoOpa3oBaHMs MaHHBIX. YacTo OHM W HAa3bIBAIOTCS B
COOTBETCTBHUH CO cBoci cnienuanu3aiueii (Hanpumep, Windows 2000 Server To
SNA Gateway).

[Ilmr03 mnpUHMMAET [JaHHBIE M3 OJHOW Cpedbl, YHalseT CTapblid
IPOTOKOJIbHBIN CTeK (pruc 55) M mepeymakoBHIBAET UX B MPOTOKOJIBHBINA CTEK
CUCTEMBI HA3HAYECHHUS.

O0pabaThiBast JaHHBIE, IIITFO3 BHITOIHACT CJIEIYIOIIUE ONEPAIHH;

* W3BIEKAET JaHHBIE M3 MPUXOIAIINX IMAKETOB, MPOIyCKas MX CHH3Y
BBEPX Uepe3 MOJHBIA CTEK IMPOTOKOJIOB MEePearOIIel CETH;

* 3aHOBO yMAaKOBBIBAET MOJYUYCHHbIE JaHHBIE, IIPOMYCKas UX CBEPXY BHHU3
gyepes3 CTeK MPOTOKOJIOB CETH Ha3HAUYCHHS.

L1 =TH) | L)

o N gy W
|1 Pasuchs ' h- I
J| f s I "[ KakilHpl yposesis |
L E‘clm;!i#?m .'. [l_ wﬁ:u
| Tomeoop ] ] Trmempredh o
— - - —— :_ e
| Covooma o | = o
1 e u ———— ——
T | Mponranirencnd ypomse:
::‘.." S iﬂl (w3 :]___—n__ r_.1,.
o - | Fipworon yposss |

A i e e TR

Puc. 55. o3 ynanser cTapblii MPOTOKOJIBHBIM CTEK W (OpMUPYET
HOBBI

HekoTopeie w03l HCHONB3YIOT Bce ceMb ypoBHer monemu OSI, Ho
OOBIYHO TIUTIO3BI BBITIOJHAIOT TMpeoOpa3oBaHHe MPOTOKOJIOB TOJBKO Ha
[IpuknagHom ypoBHE. Bripouem, 3TO 3aBUCHT OT THIIa KOHKPETHOTO LIJIO3A.

I'maBHOE Ha3HAUYEHME NUIIO30B - OCYLIECTBIATH CBA3b MEXAY JIOKAIBHOU
CEThI0 TEPCOHANBbHBIX KOMIIBIOTEPOB U Cpeaoil MIHWH(PEHMOB WIM MUHU-
KOMIIBIOTEPOB,  KOTOPBIE  HEMOCPEACTBEHHO  B3aMMOJEUCTBOBATH  C
IIEPCOHAJIBHBIMU KOMITBIOTEPAMH HE MOT'YT.

B okanpHONM ceTM Ha poOJdb 1LUI03a OOBIYHO BBIAENAETCS OIUH
koMnberoTep. CrenuanbHble  NPUKIAAHBIE IMPOrpaMMbl  HAa  HACTOJBHBIX
KOMIIBIOTEpPAX Yepe3 KOMIBIOTEP-IUII03 IMOJIY4aloT JOCTYyN K MAIUH(penMy.
TaxuMm 00pa3zomM, OJIB30BATENN MOTYT paboTaTh C pecypcaMu MalH(ppeiima Tak
K€ IMPOCTO, KaK OyITO OTH pecypchl NPUHAUIEKAT HX COOCTBEHHBIM
KOMIIBIOTEPAM.

OOBIYHO POJIB IUIIO30B B CETH BBHIMOJHSIOT BbIACNIEHHBIE cepBepbl. [Ipu
TOM MOKET OBITh 3aJeHCTBOBaHA 3HAYUTENIbHAS YacTh MOIIHOCTU CEpBepa,



OTOMY YTO PELIAIOTCS TaKHe PEeCypCOeMKHE 3a/ladyd, Kak mnpeoOpa3oBaHUE
npoTokonoB. Eciam cepBep-num03 HUCMONB3YyeTCS €W JJIs  APYTHX IeJeH,
HEOOXOJMMO YCTAaHOBHTHh Ha HEM aJICKBATHBIM O0BHEM OMEPATHBHOU MAMSTH H
MOIIHBIA IIEHTPAIBHBIN TPOIIECCOpP, B IPOTUBHOM CITydae MPOU3BOTUTEIILHOCTD
cepBepa OyeT HU3KOM.

[11r03b1 IMEIOT HEKOTOPBbIE 0COOEHHOCTH:

* HE CO3JAr0T BHICOKOW HArPy3KH ISl MEKCETEBBIX KaHAIOB CBS3H;

* 3¢ (})EKTUBHO BBIMOJHSIIOT CrICU(UUHbBIC 3a/1a4H.

[II1r0361  OCYIIECTBISIOT MpeoO0pa3oBaHWE MPOTOKOJIOB U JaHHBIX.
OpnHako OHM UMEIOT HEKOTOPBIE OTPAHIYCHUS .

* MpeaHA3HAYCHBI IS BBITIOJIHEHHS OJJHOW KOHKPETHOM 3a/1a4H;

* paboTaIOT C HU3KOM MPOU3BOAUTEIHHOCTHIO;

* CTOMMOCTH JOCTaTOYHO BBICOKA.

5.6 PacwupeHue cetein. UHTerpaums cetem.

Pacmmpsiss  JIOKaJIbHYXO CE€Th, AJMHMHHMCTPATOP JOJDKEH YYUTHIBATH
MHOXecTBO (akropoB. He Bcerma ynaercss yBEIMYUTb pa3sMepbl U
IPOU3BOJAUTENIBHOCTh CETH 3a CYET NPOKIAJAKU HOBOTO KabOens, yCTaHOBKH
JOTIOJIHUTENBHBIX KOMIIBIOTEPOB, IPUHTEPOB U T. 1. Kaxxaas Tonosorus umeer
cBou orpanudeHus. CyIIeCTBYIOT pa3lIM4HbIe YCTPOMCTBA, CpPeau KOTOPHIX (B
3aBUCHMOCTHU OT THIIA CETH U TUIAHHUPYEMBIX MACIITA00B €€ PacCIIUpEHHs) HA/I0
BbIOpaTh HanboJIee MOAXOAAIINE UMEHHO U JAHHOTO BapHaHTa.

Hcnonbs3oBaHre MOBTOPUTENIEH — CaMblil AEIIEBBIA CIOCOO paCIIMPUTh
CeTh, OJHAKO WX (YHKIUH OTPAHHUYMBAIOTCS COCJUHEHHEM JBYX CETMEHTOB.
OHM He MOJIXOJAT, eciau TpaduK CETH JOCTATOYHO MHTEHCUBEH. MOCTBI MOTYT
BBITMIOJHATh T€ K€ (PYHKIMH, YTO U TOBTOPHUTEIH, OJHAKO OHU YMEHBIIAIOT
TpaUK KakJ0ro cerMeHTa. Bbl MokeTe NCIOJIb30BaTh MOCTHI JIJIsl COSTUHEHUS
CETEH C Pa3HbIM TUIIOM CPEJbI IIepeaayn.

MapuipyTu3aTopbl COEIUHSIOT CETU U 00ecreunBaroT GuibTpanuio. OHu
MOTYT OIPENETIUTh CaMbIi LEIecO00pa3Hbli MApIIPYT JUIS NEpeNadyu JTaHHBIX.
OpHako  He  BCe  NPOTOKOJBI  SIBISIOTCS  MapUIPyTU3UPYEMBIMH.
MapiupyTu3zaTopbl  HaWJIydlIMM  oOpa3soM MOAXOAAT JUIsl  COEOUHEHMS
YIAJIEHHBIX CETEH, TaK KaK IEPEeNaroT 10 KOMMYHUKAIMOHHOMY KaHAIIy TOJIBKO
T€ JaHHbIE, KOTOPHIC IPEIHA3HAYECHBI ISl OTUX CETEH.

MocCTbl - MapuUIpyTH3aTOPbl COEIUHAIOT B Ce0€ TOCTOMHCTBA MOCTOB U
MapmpyTu3atopoB. OHHM MOTyT J€WCTBOBaTh KakK MaplIpyTH3aTOPbl JJIA
MapLIPYTU3UPYEMBIX IPOTOKOJIOB, U KaK MOCTBI — JUJII HEMAPLIPYTU3UPYEMBIX
IIPOTOKOJIOB.

1036l MPUMEHSAIOTCS AJII COEOUHEHUs JBYX pas3nyHbIX cpea. OHu
CBA3BIBAIOT CHUCTEMBI, KOTOPBIE UCIIOIB3YIOT PAa3JUYHble KOMMYHHKALIMOHHBIE
IPOTOKOJIBI, CTPYKTYPBI 1 OPMATHl JAHHBIX, S3BIKA U apXUTEKTYpbl. OOBIUHO B
Ka4eCTBe IUTIO30B BBICTYIIAOT BBIJICJICHHBIE cepBepsl CETH,
CHelUaIn3UpOBaHHbIE JJI1 KOHKPETHOI'O TUIIA OOMEHA TaHHBIX.



KOMHOHeHTbI, paCCMOTpeHHBIe BBIIIIC, I/ICHOJ’IBBYIOTC?I KaK B JIOKaJbHBIX,
TakK n B FJI06aJIBHBIX cpez[ax. (DaKTI/I‘-IeCKI/I KOMIIOHCHTHI THIIA
MapIIPyTU3aTOPOB  TO3BOJISIIOT  JIOKAJIbHBIM  CETSIM  CTAHOBUTBHCS  YaCThEO
r100aJIbHBIX.
5.6.1 CeTb nepepauynm wuHdoOpMauum AONA  opraHM3auum W
npoBeAeHUss MacCcoBbIX Npoueayp OUeHKM KayecTBa 3HaHUN.
5.6.2 CeTb nepepaun wuHdoOpmMauuMum AOnNs  opraHusauum w
npoBeAeHUss MaccoBbIX NpoLueayp OUeHKM Ka4yecTBa 3HaHUN.
Ha pucynke 56 mnpencraBieH mnpuMep OObEIUHEHUS Pa3IUYHBIX
HEOJHOPOAHBIX U TEPPUTOPUAIIBHO YIAJIEHHBIX CETEU B €IMHYIO CETh MEPEIaYn
JTAHHBIX, BKJIFOYAIOLINX ayA1U0- U BUJICOIaHHBIC.
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Puc. 56.CtpykTypa KOpIOpaTUBHOMN CETH OIIEHKH YY€OHBIX JOCTHKCHHIA.
PIIOU — peruoHanbHbIi 1IEHTp 00pabOTKH MH(OPMALINH;



TOM —I1yHKT OpoBeAeHUS SK3aMEHOB, PACIIOJIOKEHHBIN B TPYAHOIOCTYITHON
otpaieHHoi MecTHOCTH (TOM);
ObJ] — DenepanbHbie 0a3bl TaHHBIX;

VPN —Bupryanbnbiit kanan INTERNET;
[TITOU —ITyHKT nepBuYHOM 00pabOTKK HH(MOPMAIUH.

1. Yacts BuyTpenneii cetu PLIOU, oGecneunBaromas 06paboTKy
pE3yJIbTaTOB.

2. Yacts BHyTpenHnei cetu PLIOU, obecnieunBaromias pabouuii mporecc

3. CkopoctHoii Mogem Watson

3a. Brigenennas IMHUSA A1 CKOPOCTHOro MojaeMa (2 Mo\c)

4. Mapmpyruzatop Cisco

5. ¢aiipsoa cetu PLIOU

6. WEB Cepsep PLIOU

7. Ilourosslii cepsep PLION

8. Switch

9. Mogaem

10. Cepsep crangaptaoro [1TIOU

11.Bueunuii cepsep TOM (umeet nogxinrouenue k INTERNET,
TPAHCIUPYET B CETH BUICO)

12.Buytpennuii cepep TOM (He nMeeT GU3MUecKOoro COSTUHEHHUS C
OOIIMMH CETAMK)

13 KaMephl BUE0 HAOIIOACHUS

14 KOMIIBIOTEPHI ONIEPATOPOB BUACOHAOIIOACHUS
Tursl cBs3en:

BUTAsl Mapa WM ONTOBOJIOKHO
----------- CTaHJIapTHAs TeJdePOHHAS JTHHUS
CraHgapTHbIe CKOPOCTHBIE KaHAJIBI CBSA3H. [JaHHbIE epeaarTcs ¢
MCIOJIb30BaHNEM CepTU(UIMPOBAHHBIX TPOrpaMM MIH(PPOBAHUS.
S CIIyTHUKOBBIM KaHAJI CBSI3H

DK3aMeHAIMOHHbIE MaTepHUalbl B 3alIM(POBAHHOM BHUJE MEPENAIOTCS U3
denepanpabix 0a3 ganHbIX 1o kaHamaMm INTERNET B Pernonanbabie HEeHTPBI
obopabotkn uHpopmaruu (PIIOM). PIIOM ocyimecTBaseT MOATOTOBKY
DK3aMEHALIMOHHBIX MAaTEepUajoB [Jisd M[POBEACHHUS OK3aMEHa M IepelacT
matepuasibl B [lepBuuHbie MyHKTHI 00paboTku wuHpopMmaru ([TITON),
pacnoyIoKEHHbIE, KaK MpPaBWIO, B paWOHHBIX IIEHTpAaX JJAHHOTO CYObeKTa
®enepanuu, rae NPOU3BOJAUTCS UX I€YaTh, PACKIaJKa I10 [aKeTaM, YIIakOBKa U
T.0. Jlamee, »K3aMEHAalMOHHBIE MaTEpUAJIbl JIOCTABISAIOTCA B IIYHKTHI
npoBeneHust  dk3ameHa  ([M[13). B myHKTBI TpOBeIEHUS  3K3aMCHA,
pacrojioKeHHbIe B TPYAHOAOCTYIHBIX W yHIaJdeHHBIX MecTHOCcTIX (TOM),
AK3aMEHAIMOHHBIE MAaTEPUAJIbI TOCTABIISIOTCS B 3JIEKTPOHHOM 3aIipOBAaHHOM
BUJIE HEMOCPENCTBEHHO M3 (helepajbHOrO ILIEHTPa, TAKXKE IO 3JIEKTPOHHBIM



KaHaJlaM CBsI3U. 3a JBa-TpHM 4aca A0 Hayaua sk3ameHa B TOM u3 PLIOU no
ka"HasaM 1 INTERNET npu nomomu 351eKTpoHHOM MOYTHI JOCTABISIETCS KIIFOY
K 9K3aMEeHaIMOHHBbIM MaTepuanaM. [IponsBoasaTcs ux nemmdpoBaHue U rnevathb
B HeoOxoauMoM KonuuecTBe. [Ipoliecc meyaTu KOHTPOJIUPYETCsl ONepaTopom,
HaxozsmumMes B PLIOU, nmpu momoinu cucremsl Bugeonadmoaenus (13). Bugeo
JAHHbIE TP TOMOIIM CIYTHUKOBOTO KaHala CBS3M, JOCTaBISIOTCS B
mapuipytuzatopel  cetu INTERNET pernona wu ganee, mno KkaHajgam
peruonansHoro INTERNET, B PIIOU. Paznmuune Mexay peruoHaIbHbIM H
BHEPETUOHAJILHBIM TpaduroM INTERNET 00yCIIOBJIEHO TeM
00CTOSITENECTBOM, UTO BO MHOTHX pernoHax P® BHyTpupernoHaibHbIi Tpaduk
y OONBIIMHCTBA TpoBaliepoB sBiseTcss O6ecmuiatibiM. B PIIOU ycTanoBnena
cucTeMa BHUAECO- M ayAMOMOHHUTOpHHra npoueccoB B TOM. PesynbpTaThl
sk3ameHna obpabateiBatorcsa B [IIIOU u B TOM. Ilpoueccel 06paboTKu Takxe
KOHTPOJIUPYIOTCSI ONEpaTOpaMy CUCTEM BHJICOHAONIOACHUS, HAXOIAIUMHUCS B
PIOU. Ilo cyrtu, BHyTtpeHuss cets PLIOU mnpencraBmena Ha puc.56
COBOKYMHOCTBbIO Pa3UYHBIX YCTPOMCTB, OOECHEUYUBAIOIIMX BBINOJHEHUE
¢bynkuit PLIOU (1,2,14),a Takke oOecreYrBarOMX KaHaJIbl CBSI3U C APYTHMH
gactsamMu cuctembl (3-8). Takum 00pa3oM, pacCMOTpEHHasi CEeTh Mepeaadu
UH(OpMAIINH, SBJSSICH CEThIO OpraHu3anuu (T.e. KOPIOPaTUBHOM), BKIIFOUAET B
ce0si pas3IMyHble TEPPUTOPUATBHO YAAJNEHHbIE BBIYUCIUTENIbHBIE CUCTEMBI,
00bEIMHEHHBIE PA3IMYHBIMU KaHaJIaMU CBSA3H.

6 MapwpyTunsauumsa

6.1 NoHATMe anropuTma MapLpyTU3aLum

OcHoBHasi 3agava ceTeil - TpaHCMOpPTUpOBKa uHPopManuu oT DBM-
ornpaButens kK OBM-nonyuatento. B OonbIImHCTBE ciay4yaeB JUisi STOTO HYKHO
COBEPIIUTh HECKOJILKO TMepechuiok. I[IpobGrmemy BbIOOpa TMyTH pEMIAOT
aJITOPUTMBI MapLIpyTH3aLUH. Ecnu TPAHCIIOPTUPOBKA JAHHBIX
OCYIIECTBIISIETCS JAeUTOrpaMMaMH, JUlsl KaKJOW M3 HUX 3Ta 337ayda pelaeTcs
HezaBucUMO. [Ipu HCHoONb30BaHMM BHUPTYaJbHBIX KaHAJIOB BBIOOp MyTH
BBITNOJIHAETCS. HA 3Tane GopMupoBaHus 3Toro kaHaia. B Murepner c ero IP-
JIeUTorpaMMaMHt peanu3yeTcs nepBbii Bapuant, a B ISDN - BTopoit.

ANroput™M MapuHIpyTHU3alMM J0JKEH 00J1a7aTh BIOJIHE ONPEAECICHHBIMU
CBOMCTBaMHM: HAaJI€)KHOCTBIO, KOPPEKTHOCTBIO, CTAOMJIBHOCTBIO, MPOCTOTOW U
onTUManbHOCThIO. [locienHee CBOMCTBO HE Tak MPO3PAYHO, KaK ATO MOMXKET
IIOKa3aThCsl HA MEPBBIM B3IVIsA. JTa 3a/adya MHOTJA COBCEM HE IPOCTa, JAaXKe
IUIE CPABHHUTENBHO MPOCTHIX JOKANBHBIX cerelt (puc. 57). [Ipeanonoxum, 4To
noTok naHHbIX Mexay OBM B u D, coenmuenHbix yepes konmeHtparop (K)
BEChMa BBICOK, UYTO OKa)XET OLIYTUMOE BIMSHUE HA CKOPOCTh OOMEHa MEXIy
O9BM A u C. Ho 310T ¢akT 10BOJBHO TPYJIHO BBISIBUTH, Haxoasi1ch B OBM A
win C. BHemHe 53T0 NpOSBUTCS JIMLIb Kak IOBBILIEHHAs 3aJepXkKKa MU
NOHMKEHHAs IIPOIYCKHast ciocoOHOCTh yuacTka A-C.



Puc. 57 IIpumep J10KabHOM CETH
Cpenu mapamMeTpoB ONTUMHU3ALKUN MOKET ObITh MUHUMAJIbHAS 3aJI€PiKKa
JIOCTaBKM, MaKCHUMallbHas TPOMYCKHas CHOCOOHOCTh, MHHHMAaJIbHAas IIEHA,
MaKCHUMaJbHas HaJIeKHOCTh WJIM MUHUMAJIbHASI BEPOSITHOCTh OLITUOKH.

6.2 Knaccudmkaumsa anroputMoB MapLupyTusaumm

Knaccudukanus anroputMoB Mapuipytusanuu (puc. 58) npou3BoauTcs B
3aBUCMMOCTH OT HamlpaBJICHUs NE€pelayd MaKeTOB M CIOCOOOB MPEACTABICHUS
JAHHBIX, TOTIOJIOTUH U HATPY3KHU CETH.

Ilpocmas  mapwpymusayus -  cnocod  MapuIpyTH3alUd,  HE
U3MEHAIONMNACS TOpu  U3MEHEeHMH Tomojormu W cocrosiuus  CIIJI.
OObecnieunBaeTCsi pa3HbIMH AITOPUTMAMH, TUIIMYHBIMU U3 KOTOPBIX SIBIISIOTCS
AJITOPUTMBI CIIy4YalHOW Y JIJABUHHOM MapLIPYyTH3ALHAH.

MapuwpyTunsauns
MpocTas dukcnpoBaHHas ApanTtmeHas
—eCrlyyanHas
—e  O[lHOHanpasneHHas —erioKanbHas
raBuHHas
JoacnpeneneHHas
no npeablayLiemy —® MHOroHarnpasrieHHas pea
OonbITy —eLICHTpanNn3oBaHHas
o rbpuaHas

Puc. 58 Knaccudukaumsa anropuTmMoB MapLupyTusauum

Cnyuatinas mapwpymusayus - Tepelada MakeTa U3 y3ia B JIIOOOM,
CIy4allHBIM 00pa3oM BBIOpDAHHOM HANPABJICHUH, KPOME HaIpaBieHUs, IO
KOTOPOMY TaKeT mocTynuia B y3enl. [laker, coBepias OiyXKmTaHus MO CETH, C
KOHEYHOW BEPOATHOCTHIO KOTJA-TuO0 jgocturaeT anapecara. CmyuaiiHas
MapmpyTu3anus Hed()PEeKTHBHA HHM IO BPEMEHU JOCTABKM TaKeTa, HU IO
WCITOJIb30BAHUIO MPOITYCKHOM CIIOCOOHOCTH CETH.

Jlagunnas mapwpymuzayus - nepegada IAaKeTa U3 y3Ja BO BCEX
HAIpaBJIEHUAX, KPOME TOrO, IO KOTOPOMY MHOCTyNuia makeT. Ilpu 3tom, ecnm
y3el cBsizaH ¢ N apyrumu y3namu CII/], naket nepenaercsa B N HanpaBICHUSX,



TO €CTh pa3MHOXkaeTcs. OUeBUIAHO, YTO XOTs Obl OJJHO HAINpaBJICHUE 00ECTIEUYUT
JIOCTaBKY IMaKeTa 3a MUHHUMAJIbHOE BpeMsl, TO €CTh JaBHHHASI MapUIPyTH3AILUSI
rapaHTUpPyeT Majioe BpeMsl JIOCTaBKH, OJHAKO IMPU ITOM PE3KO YXY/IIAeTCs
UCIoJIb30BaHue mnponyckHoil cniocodnoctu CIIJ] u3-3a 3arpy3ku ee OOJbIIUM
YHCJIOM MTAKETOB.

Mapwpymuzayuss no npeovidywemy onwvimy - Tepelada IMaKera B
HaIpaBJeHUH, BEHIOMPAeMOM Ha OCHOBE MOTOKA, MPOXOAIero uepes yseiu. [lpu
TOM [aKeThl, MOCTyHass B CETh, CHaOXalOTCAd aJpecamH IMody4yaTens u
UCTOYHMKA U CUETYMKOM YHCJIa MPOUICHHBIX y3JIOB (YUCIIa PETPAHCISIIIMOHHBIX
yuacTkoB). [laker, mpumeammii B y3ei co 3Ha4eHHueM cdeTdyrka 1, ompenenser
COCETHUIM y3el, IMaKeT CO 3HayeHHWeM CcueTYuka 2 OmpenessieT Yy3ed,
HAXOJSIIMKCA Ha PacCTOSHUU ABYX IIaroB, M T. . DTU JaHHBIC MO3BOJISIOT
YCTaHOBUTH TOIOJIOTHIO CETH U HA €€ OCHOBE MOCTPOUTH TAOJIMILy JIJisi BhIOOpa
mapuipyta. IlocTosHHO aHanMM3Upys YHUCIO TPOMAECHHBIX Y3JIOB, MOXHO
U3MEHATH TaOJIMIly MapUIPyTOB, €CJIH MOSBUJICS MAKET C YUCIOM MPOUIEHHBIX
y3JI0B, MEHBIIUM paHee 3apEeruCTPUPOBAHHOTO. DTOT CIOCO0 MApUIPYTU3AIUH
MO3BOJISIET y3J1aM MPUCTIOCAOIMBATHCS K U3MEHEHUIO TOIMOJIOTUU CETH, OJIHAKO
npoliecc ajanTaluy MpoTeKaeT MEUIEHHO U HeddPekTuBHO. MeTon u3yueHus
NyTH Mepelayd MaKeTOB MCIOJb3YeTCsl JUIsl MOCTPOEHUs psiaa MoauduKaiui
IITOPUTMOB MPOCTON MapIIPyTU3ALIUU.

[Ipocrast mapuipytuzanusi, He oOeclieuuBas HAMpaBJICHHON Nepenayu
NAaKeTOB OT MCTOYHMKOB K ajpecartaM, HMMeEeT HHU3KYI0 3((EeKTUBHOCTS!
OcHOBHOE €€ JOCTOMHCTBO - obOecmeueHue ycroumBoud paborel CIIJ mpu
BBIXO/I€ U3 CTPOS Pa3IMUHBIX YaCTEH CETH.

Qukcuposannas mapuipymuzayus - crnocod BbIOOpa HampaBlICHUs
nepefayd 1Mo TalnMile MapUIpyTH3alH, YCTaHABJIMBAIOIIEH HampaBlieHUE
nepefayn Ui KaKIOTO y3j7a Ha3HaueHus. TaOnuupl MapuipyTH3aluu
OTIPECIIAIOT KpaTYalliue MyTH OT y3JIOB K aJpecaTtaM U BBOASTCS B Y3JIbl CBS3U
OT YIpAaBJISIOIIEro eHTpa ceTu. s cinabo 3arpy>KeHHbIX CeTeil 3TOT crnocod
MaplHIpyTH3aLUU JAET XOPOIIKEe PE3yIbTaThl, HO €ro A3((PEKTUBHOCTH MAJAET MO
Mepe YBEJIMYEHHUsl Harpy3Ku Ha ceThb. IIpu OoTKaze JMHUNA CBSI3U HEOOXOAMMO
MEHATH TabJMIly MapuIpyTu3auu. [Ipu BOSHUKHOBEHHH OTKa3a MO y3jaM CEeTU
pacchuiaeTcd  YOPABISIIONIMN MakeT, COJEpXKallluid CBelleHus 00 OTKasze,
pearupysi Ha KOTOPbBIH, y37bl MEHSIOT TaOJHIbl MapuipyTusanuu. OueBHIHO,
4TO pazpaboTarh cocod GUKCHPOBAHHON MapHIPyTH3AIMU, 00ECTICUNBAIOIICH
pabOTOCTIOCOOHOCTh CETH MPU OTKA3€ MHOTUX JIMHUM, SIBIISIETCS YpPE3BBIYAITHO
TpyAaHou 3anadeil. K Tomy ke (ukcupoBaHHas MapuIpyTH3alusi HE TO3BOJISET
alalTUPOBAaThCAd K M3MEHEHUSM Harpy3kd, 4TO MPUBOAUT K 3HAYUTEIHHBIM
3anepkkaM mnakeroB B CIIJ[. ®duxcupoBaHHas MapLIPYTU3ALMS MOXKET
CTPOUTHCSI HAa OCHOBE €AMHOTO IIyTH IMepelayd IMaKeTOB MEXIy ABYMs
aOOHEHTaMH. Takoi croco0 Ha3bIBACTCS 0OHOHANPABIIEHHOU
mapwipymuzayuei. Ero Hemoctatok - HEYCTOMYMBOCTh K OTKa3zaM U
neperpy3kam. /s MoBbIlIEHUST YCTOMYMBOCTU B TaOJMIIAX MaplIpyTH3ALUU
YKa3bIBa€TCsl HECKOJIBKO BO3MOXKHBIX MyTEW MepeAauyd IMakeTa W BBOJMUTCS



IpaBUJIO BBIOOpa Iesnecoo0pa3Horo myTu. Takod crmocoO Ha3bIBAECTCS MHO20
HAanpaeIeHHoU Mapupymu3ayuel.

AoanmusHnas mapuipymuzayus - Ciocod BbIOOpa HaMpaBJICHUS Mepe1ayu,
YUYUTBIBAKOIIN A W3MEHEHUE COCTOSIHUSA CII. ITpun aJallTUBHOU
mapurpytuzauun y3iael CIIJ] npuHuMaroT penieHwe o BbIOOpPE MapIIpyTOB,
pearupys Ha pa3HOIO pojia JaHHble 00 U3MEHEHUM TOIOJIOTMU U Harpy3ku. B
UJCATBHOM Cllydae KaXIbpl Yy3€l1 CEeTH JOJDKEH pacrnojaraTb IOJIHOM
uHpoOpMaIel 0 TEKYIIEM COCTOSHUM BCEX OCTAJIbHBIX Y3JIOB, TOMOJIOTHH CETH
U JUIMHE ouepesiell K KaXKI0My HalpaBlIEHUIO B KoM y3ie. OnHako, 1axe B
3TOM HJEaNbHOM ciyvae 3aaepKku B CIIJ] nuib HEMHOTHMM MEHBIIE, YEM IPH
(GuUKCUpPOBAaHHON  MapHIpyTH3allid,  TaOMUIBI  KOTOPOM  OMPEACINSIOT
KpaTJailfe MyTH B CETU U HE U3MEHAIOTCA MpHU KojeOaHusx Harpy3ku. Jlemo B
TOM, YTO ONTUMAaJbHBIE MAaPUIPYThI, GOpMHUpPyeMbIe Ha OCHOBE CaMOM "CBEXEH"
uHbopMallMu O  pacmpelneieHud  Harpy3kh B CETH,  CTaHOBSTCS
HEONTUMAJIbHBIMU B TIOCIEAYIOLUIME MOMEHTHI BPEMEHH, KOT/Ia MAKEThI elle He
nocturiy agpecaroB. Korja, HanpuMmep, CUIIbHO 3arpyKEHHBIE Y3JIbl IOTYYat0T
UHPOpMAIIMIO O TOM, YTO HEKOTOpas 4YacTh CETU 3arpy’keHa ciabo, OHH
OJIHOBPEMEHHO HAIPaBJISAIOT MaKeThl B 3Ty 4acTh CETH, CO3/1aBasi B CETHU, ObITh
MOXKET, XYAUIy0 CHUTyallMlo, 4YeM ImpefuiectByrouias. Takum o0Opazowm,
QJITOPUTMBl AJJTAITUBHOW MapUIpyTH3alUM HE 00€CIEeYMBAIOT ONTHUMAJIBHOCTU
MapupyToB. OaHako BbIOOp Aa)ke HE ONTUMAIBHOIO, a OJM3KOro K HEMy
MapuipyTa OPUBOJUT K 3HAYUTEIBHOMY YMEHBIICHHIO BPEMEHH OCTaBKH,
O0COOCHHO TMpU NHUKOBBIX HArpy3kax, a TaKKe K HEKOTOPOMY YBEITUYECHHIO
NPOMYCKHOW crmocoOHocT cetu. [loaTomy aganTuBHas MapHIpyTH3aIUsL
NoJyuynsa IIUPOKOE MPUMEHEHUE B BBIYUCIUTENBHBIX CETAX, U B MEPBYIO
ouepelb B CETSIX C OOJBIIUM YnCIIoM y3i10B cBsizu (10u Gonee).

AJTOPUTMBI  aJaNTUBHOM MAapUIIPYTU3ALUUA KIACCHPHUIMPYIOTCS IO
uHbOpMaIlu, UCHOJIB3YEeMOW MMHU JUIS MPUHATHS PELICHUN NpU Ha3HAUYCHUU
MapupyToB. Jloxkanvhas —adanmuenas —mapwipymuzayus ~OCHOBaHAa Ha
UCIOJIb30BaHUM HMH(popMauuu, umerouieiics B otnenabHoM y3ie CIIJ. Ota
uH(popMaIus BKIHOYAET B ceOS:

. TaOJIMIly MapIIPyTH3ALIH;
. JaHHBIC O TEKYIIEM COCTOSHUU KaHaJIOB (pabOTarOT WU HET);
. JUTHHY OYepe/Iei TaKeTOB, OKUIAIOIINX TIePeIavH.

Nudopmanuss 0 COCTOSHUM JAPYTUX Y3JI0OB CETHU HE HCIOIb3YETCs.
Tabnuibl MapuIpyTU3alMK YKa3bIBAIOT KpaTyallliue MapiipyThl, MPOXOASIINE
yepe3 MUHUMAJIbLHOE KOJIMYECTBO Y3J0B M 00ECIEUUBAIOIINE Mepeaady MakeTa
B y3€JI HA3HAYEHHUS 32 MUHUMAaJIbHOE BPEMSI.

Pacnpeoenennas  aoanmuenas ~ mapwpymuzayusi ~ OCHOBaHa  Ha
UCIIOJIb30BAaHUU HH(OpMaIUHU, MOJy4aeMOM OT COCEIHMX Y3JO0B CETH. IJTOT
coco0 MapHIpyTHU3aIMK MOXET peajn30BaThCs, HAMpUMEp, CIEIYIOIINM
obpazom. Kaxnplil y3en cetu popMupyeT TaOIUIbI MApUIPYTOB KO BCEM y3J1aM
HA3HAYEHUs,, MUHUMU3HPYIOIIUE 3aJCPKKH B CETH, NPHYEM I KaXA0ro
MapIuIpyTa yKa3blBaeTcsi (pakTHUecKoe BpeMs IMepefaud IakeTa B y3el



HazHadyeHus. J[o Hayanma pabOTBI CETH 3TO BpeMsl OLEHUBACTCS HCXOIS W3
TOMOJIOTHH ceTU. B mpoiecce pabOThl CETH y37bl PETYISIPHO OOMEHUBAIOTCS C
COCETHUMH Yy3naMu Tabauuamu 3aaepxkku. llocie oOmeHa KaxIplil y3en
IIEPECUYUTHIBACT 3aJCP/KKU C yUETOM ITOCTYNUBUIMX JAHHBIX U JUIMHBI OYepenen
B camoMm y3ie. Ilaker craBuTca B ouepenb K Mapuipyry, KOTOPBIA
XapaKkTepU3yeTcs MUHUMAaJIbHBIM BpeMeHeM JocTaBku. OOMeH Tabiaunamu
3aIepKKA  IIPOU3BOAMTCS IEPUOJMYECKM WM B TOM Cllydae, €cClH
OOHapyKUBAIOTCS CYIIECTBEHHbIE HW3MEHEHUS 3aJEpKKH U3-32 HU3MEHEHMS
ouepelell Ha nepenadyy WIM COCTOSHUS JIMHUM CBA3M BCJIEACTBUE OTKa3a.
[lepuoanueckuii OoOMEH TaOMUIAMU 3aIEPKKH 3HAYUTEIBHO YBEINYUBACT
3arpy3Ky CE€TH, a aCHHXPOHHBIA CHMKaeT. OAHAKO B KaXJIOM Cilydae 3arpy3ka
OCTaeTCsi BECbMa CYIIECTBEHHOH, M K TOMY JK€ CBEACHHUA 00 H3MEHEHHUH
COCTOSTHUS Y3JI0B MEJICHHO PACIPOCTPAHSIOTCS MO ceTu. Tak, Mpu OoOMEHe C
UHTEpPBAIOM 2/3 CeKyHIbl BpeMsi Nepefadd NaHHBIX COCTABISIET HECKOJBKO
CEeKyH[, U B 3TOT MEPUOJ y3Jbl HANPABISAIOT MMAKETHI MO CTAPBIM MYTAM, YTO
MOKET CO3/1aTh MIEPErPY3KY B paiOHE BBIIIEAIINX U3 CTPOSI KOMIIOHEHTOB CETH.

Llenmpanuzoeannas aodanmusnas Mapwpymuzayus OCHOBaHAa Ha
UCIOJIb30BaHUU MH(OpMaLMK, TOIy4yaeMol OT LeHTpa MapuipyTtusanuu. [Ipu
3TOM KaXJblil y3e1 ceTH (OPMHUPYET COOOIIEHUS O CBOEM COCTOSIHMHM, JIJIMHE
ouepenieit, paboTOCTIOCOOHOCTH JIMHUMN CBSI3U, U 3TH COOOIIEHUS NEPEatoTCs B
LHeHTp MapumpyTtusauuu. [locnenHuii, Ha OCHOBE IIOJYYEHHBIX JJaHHBIX
dopMupyeT TaONMIBI MapHIPyTU3AIMH, pPAacChUIaeMble BCEM Y3JIaM CETH.
HeunsOexHble BpeMeHHbIE 3aJepKKH TpH Tepefade JaHHbIX B IIEHTP
MapuIpyTU3aluuy, (OPMUPOBAHUU M PACCHUIKE TaONMUI[ MPUBOAIT K IOTEPE
3¢ (HEKTUBHOCTH LIEHTPAIM30BAHHON MapIIPyTHU3AIH, OCOOCHHO B CUTYalUsX,
KOIJIa Harpy3ka CHJIbHO nyJbcupyeT. IlosTomMy — LieHTpaau30BaHHAA
Mapuipytuszauus 10  3()PEKTUBHOCTH HE  IPEBOCXOAUT  JIOKATHHYIO
aJaliTUBHYIO, @ KPOME TOTr0, OTJIMYAETCS CHEHU(PUUYECKUM HEAOCTAaTKOM -
NIOTEPEN YIIPABJICHMS CETBIO IIPU OTKa3€ LEHTpa MapIIpyTHU3aLUu.

T'ubpuonas aoanmusnas mapupymusayus OCHOBaHA Ha MCIOJIb30BAHUHU
Ta0JINL, IEPUOJUYECKH PACCHUIAEMBIX LIEHTPOM MaplIPyTU3alMH, B COUETaHUU
C aHaIu30M JUIMHBI ouepened B y3nax. Ecim Tabmuna mapuipyTusanu,
copMUpOBaHHAs JUIsl y3/1a CBSI3U LIEHTPOM, ONPENENSIET €IUHCTBEHHOE
HaIlpaBJICHUE IEepelayd I[aKkeTa, TO IIaKeT MEepeJacTcs HMEHHO B OTOM
HanpasieHuu. Ecnu ke Talbnuia onpenessieT HECKOJIbKO HAaPaBIEHUH, TO y3el
BBIOMPAET HANIPABJIEHHE B 3aBUCUMOCTH OT TEKYLIUX 3HAYEHUU JUIMH O4Yepeaeu
M0 aJIropuTMy JIOKQJIBHOM aJanTHUBHOM MapuipyTuzauud. | ubpugHas
MaplIpyTH3alusg KOMIIECHCUPYET HEIOCTATKA LEHTPAIM30BAHHON U JIOKAJIbHOM:
MapuipyTel, (HopMHpyeMble  IIEHTPOM, SBISIOTCA  YCTApEBUIMMH, HO
COOTBETCTBYIOT TIJOOAJBHOMY COCTOSIHHIO CE€TH; JIOKAJIbHBIE aJIrOPHUTMBbI
SABIIAIOTCS "OMU30PYKUMHU", HO 00ECIIEUNBAIOT CBOEBPEMEHHOCTh PELICHHM.



6.3 MNMpoToKonbl MapLipyTU3aLuuu.

6.3.1 RIP

OTOT NPOTOKOJ MApHIPYyTU3AlMM NpeJHA3HAYeH Uil CPaBHUTEIbHO
HEOONBIINX W OTHOCHTENBHO OJHOPOAHBIX ceredl (anroputm bBeamana-
®opna). [Iporoxon paspadoran B yHuBepcurere Kamudopuum (beprmm).
MapuipyT 34€chb XapaKTepU3yeTCsl BEKTOPOM  PACCTOSHUS 10 MecTa
HazHadeHus. llpenanonaraercs, 4YTO KaXIbld MapHIPyTU3aTOp  SIBISETCS
OTIIPAaBHOM TOUKON HECKOJBKUX MapIIPYTOB JI0 CETEH, C KOTOPHIMU OH CBSI3aH.
OmnucaHust TUX MapUIPYTOB XPaHATCSA B CIIELUAJIbHOW TaOJuIle, Ha3bIBAaEMOU
MapupyTHoi. Tabmuna mapmpytuzanuu RIP conepxut nmo 3anucu Ha Kaxmyro
o0CTyKMBaeMyI0 MalnHy (Ha KaXIbIi MapmpyT). 3auch JODKHA BKIFOYAThH B
ceost:

IP-anpec Mecta Ha3HauEHHUS.

Metpuky mapmpyta (ot 1 10 15;yrcio maroB g0 MecTa Ha3HAYCHHUS).

IP-ampec Ommxkaiimero MapmpyTtu3atopa (gateway)mo myTd K MecTy
Ha3HA4YEeHMUS.

TaiiMepbl MapuIpyTa.

IlepBbIM IBYM MOJISIM 3alUCU MBI 00sI3aHbI MOSIBJIECHUIO TEPMUHA BEKTOP
paccTosinust (MECTO Ha3HAYCHUSI — HANIPABJICHUE; METPUKA — MOAYJIb BEKTOPA).
[lepmogmueckn (pa3 B 30 cexk) KakAbIA MapIIpyTH3aTOpP TOCHUIAET
IIMPOKOBEIIATEIBHO KOIUIO CBOEM MapUIpyTHOW TaOIMIBI BCEM COCEHSIM -
MapIIpyTHU3aTOpaM, ¢ KOTOPbIMH CBSI3aH HEMOCPEACTBEHHO. MapuipyTusarop -
noJiyyaTenb MpocMaTpuBaeT Tabmuily. Ecnu B Taliuile mpucyTCTBYIOT HOBBIN
nyTh WM cooOlieHue o Ooyiee KOPOTKOM Mapuipyte, Ju00 MPOU3OILIN
U3MEHEHUs JJIMH MYTH, 3TH U3MEHEHUs (PUKCHUPYIOTCA MOJIydyaTeleM B CBOEH
MapuIpyTHOM TabiuIIe.

B npotokone RIP coobmenns mHkancymupytorcs B UdpAedTorpaMmel,
IIpU 3TOM Tepeaaya ocymecTsisieTcs yepe3 nopt 520.B kauectBe metpuku RIP
UCIOJIB3YET YKCIIO 1IAroB J10 1enau. Eciu Mexay oTrnpaBuTesIeM U IPUEMHUKOM
pacIoNoKEHO TPU MapuipyTH3aropa (gateway)cuuraercs, 4To Mexay HUMH 4
mara. Takou BHJ METPUKM HE YUYUTHIBACT pPA3JIMYMd B MPOIYCKHOMN
CIIOCOOHOCTH WJIM 3arpy>KEHHOCTH OTJAEJIbHBIX CETMEHTOB ceTu. lIpuMeHeHue
BEKTOpPA pACCTOSHUS HE MOXXET TapaHTUPOBaTh ONTHUMAJIBHOCTb BbIOOpA
MapuipyTa, BeJlb, HallpuMep, JBa Iuara mo cermentam cetu Ethernetobecneuar
OO0JIBIIYIO TPOMYCKHYIO CIIOCOOHOCTH, YEM OJIMH Iar 4epe3 MOCie10BaTeIbHbIHN
KaHaJ Ha OCHOBe nHTepdeiica RS-232.

[Tporoxon RIP He ciocoben oOpadaTeiBaTh TpH THIIA OIIHOOK:

1. [{uknnyeckne mapmpyThl. Tak Kak B IIPOTOKOJIE HET MEXaHU3MOB
BBISIBJICHUSI 3aMKHYTBIX MapIIpyTOB, HEOOXoauMo JHOO CIIETIO BEPUThH
napTHepam, J100 MPUHUMATh MephI sl OJTOKHMPOBKU TaKOl BO3MOYKHOCTH.

2. Jns mopaBiaenmss HectabuiabHOCTeM RIP momkeH MCcmoab30BaTh
MaJioe 3HaYeHHe MaKCHUMaJIbHO BO3MOXHOI0O 4Kciia maros (<16).
3. MennenHoe pacnpocTpaHeHne MapiipyTHOH HHGOPMAIIUK IO CETU

co3fgaeT mpoOiemMbl MpU JAUHAMUYHOM HM3MEHEHHHM MAapIIPyTHOW CHUTyalluu



(cucrema He mocmeBaeT 3a W3MEHEHWsAMH). Mayoe TmpeaeabHOe 3HAYCHHE
METPHUKHU YIIYYIIIaeT CXOAUMOCTh, HO HE YCTPAHIET MPoOIeMy.

HecooTBeTcTBHE MapIIpyTHOM TaOIHIIBI PETBHON CUTYaITUH THITMYHO HE
tonbko st RIP, HO XapakTepHO mJis BCeX MPOTOKOJIOB, 0a3MPYIOIMIMXCS Ha
BEKTOpE PaCCTOSHHMS, TJi¢ MH(POPMAIMOHHBIC COOOIIECHUS aKTyalu3alliid HECYT
B ceOe TOJIBKO IMaphl KOAOB: aJpec MeCTa Ha3HAYCHUS M PACCTOSHUE JI0 HEro.
[Tosicnenue poOieMbl JaHO Ha puc. 59.
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Puc. 59. Bo3HWKHOBEHVE NHMKINYECKUX MAapIIPyTOB TMPU HCTIOIH30BAHUH
BEKTOpPA PacCTOSHUSL.

Ha  BepxHeil 4yactTu  pucyHKa [OKa3aHa  CUTyalMs, Korja
mapuipytuzaropbl (GW) ykas3pIBalOT MapHipyT A0 CETH B COOTBETCTBUHU CO
crpenkamu. Ha HmxHel yactu cBs3b Ha yyactke GW1 <Cerp A> o6opBaHa, a
GW2 no-npexxHeMy HOpoOAOJKAET OMOBEIIATh O €€ JOCTYIMHOCTH C YHUCIOM
mraros, paBusiM 2. [Ipu atom GWL1, Bocnipunss 3ty undopmaruio (eciu GW2
ycIen Imepeaarh CBOK MapHIpyTHYI uHpopmaiuio panbiie GW1), moxer
nepeHanpaBuTh NaKeThl, ajapecoBaHHble cetu A, Ha GW2, a B cBoeil
MapuIpyTHOM Tabnuie OyneT XapakTepu3oBaTh MyTh A0 CETH A MeTpukoil 3.
[Ipu »TOM QopmupyeTcss 3aMmkHyTas neTis MapuipyToB. llocnemyromias
MIMPOKOBEIaTeNbHast epenaya MmapupyTHeix faHHbIX GWI1u GW2 ne pemut
3Ty npobisieMy ObicTpo. Tak, mocie ouepeaHoro ooMeHa myTb OT QW2 o cetu A
OyAeT XapakTepru30BaThCsd METPUKOM 5. DTOT mporecc OyAeT NpoaoKATECS 10
TeX MOp, MOKa METPUKa HE CTaHeT paBHOW 16, a 3T0 3aliMeT CIMILIKOM MHOTO
UKJIOB 0OMEHa MapuIpyTHON HHpOpMALIHEH.

[IpoOGnema mMoxkeT ObITh pelieHa caeAymuM o0opasoM. MapiipytuszaTop
3allOMHMHAET, Yepe3 Kakoil MHTepQeic mosiyueHa MapuipyTHas HHGOpMalus, 1
yepe3 3TOT uHTepdeic 3Ty HHPOpMaIMIO yKe He Tiepenaer. B paccMoTpeHHOM
Boilie npumepe GW2 He craHeT mochuiaTh WH(POpPMAIMIO O MYyTH K CETH A
mapuipytuzaropy GW1, 0T KoToporo oH moJiydusi 3Tu AaHHbIe. B 3ToM ciydae
B MapmpyTHoii Tabmmie GWI1 myte no A wmcuesHer cpaszy. OcranbHbIC
MapUIpyTU3aTOPbl Y3HAIOT O HEAOCTIXKUMOCTH CETHU A dYepe3 HECKOJIbKO
1ukJI0B. CyIEeCTBYIOT U APYTUE MyTH MPEOIOJICHUS MEIJICHHBIX IMEPEXO0IHBIX
nporneccoB. Ecnu mpou3BOAWTCS OMOBEIIEHWE O KOPOTKOM IIYTH, BCE Y3JIbI-
MoJIy4aTeld  BOCIIPUHUMAIOT 3T  JaHHBIE HeMmemiaeHHo. Ecmm ke



MapUIpyTU3aTOp 3aKphIBAa€T KaKOW-TO MyTh, €ro OTMEHa (QUKCUpPYETCs
OCTaJbHBIMU JIMIIb 1O TaWM-ayTy. YHUBEPCAJIbHBIM METOJIOM HCKIIOUEHUS
OLIMOOK MPU MApPUIPYTHU3ALUH SIBISIETCA UCIOJIB30BaHUE TOCTATOYHO OOJIBILOM
BBIIEP)KKH, IEepell TeM KaK MHCIIOJIb30BaTh HHPOpMaLU0 00 H3MEHEHUU
MapuipyroB. B 3TOM cioydyae K MOMEHTY HW3MEHEHMs MaplipyTa 3Ta
uH(pOpMaIUsl CTaHET JOCTYIHOW BCEM yYaCTHUKAM IpOILEcca MaplIpyTH3aLUU.
Ho Bce nmepeuncieHHble METO/IBI U HEKOTOPBIE JPYTHE U3BECTHBIE AJITOPUTMBI,
perias oaHy po0ieMy, 4acTo BHOCAT Ipyrue. MHOTHE U3 3TUX METOJOB MOTYT
OpU ONPEICIIEHHBIX YCIOBHUSX BbI3BaTh JIaBUHY LIMPOKOBELIATEIbHBIX
COOOIIEHUI, YTO TaKXke JAe30praHu3yeT ceTb. lMeHHO Manas CKOpOCTb
ycraHoBIeHHsI MapipyToB B RIP ([ apyrux mpoTokosax, OpueHTHPOBaHHBIX Ha
BEKTOpP PACCTOSIHHS) W SIBIISIETCS MPUYMHONH WX TOCTEIICHHOTO BBITECHEHUS
JIPYTUMH ITPOTOKOJIAMHU.

Mapmpyt o ymomuanuto umeet aapec 0.0.0.0 §ro BepHO U 1 APyTUX
IPOTOKOJIOB MapiipyTu3anun). KaxxaoMy MapmpyTy CTaBUTCS B COOTBETCTBUE
TaiimMep TaliM-ayTa W 'cOopmmka mycopa'. Taiim-ayT-TaiimMep cOpachkIBaeTcs
KaXAbIH pa3, KOI/la MapuipyT MHULMAIU3UPYETCS WINM KoppeKkTupyercsa. Ecau
CO BpPEMEHU MOCJIEIHEH KOPPEKUMH NPOUUI0 3 MHUHYTHl WIM IIOJIYYEHO
COOOIIIEHHE O TOM, YTO BEKTOP paccTosHUs paBeH 16, mapumpyT cuutaercs
3aKkpbIThIM. HO 3amuce 0 HEM HE CTHpaeTcs, IoKa HE UCTEUET BpeMs 'yOOpKHU
mycopa" (2muH). [Ipy NOSBICHUH 3KBHBAJICHTHOTO MaplIPyTa IMEePEeKIIOYCHUS
Ha HEro He MPOMCXOAMUT, TaKUM 0O0pa3oM, OJIOKHPYETCS BO3MOXXHOCTb
OCLMJUIALIAKA MEXAY ABYMsI HJIM OOJiee paBHOLEHHBIMU MapiipyTtamu. @opmat
coobmenusi mnporokona RIP wumeer Bua, mnokazaHHeli Ha puc. 60.

0 8 16 N
KomaHaa(l-6) Bepcua (1) HorpkHe GbITh pasHO HyNo
HaBop npoTokonos ceTy (2) AoJekHe BbiTh paBHO HymMio |
IP agpec ceTu 1 20

OKTeTOB
LorokHo BbITh PABHO HYNKD

HorpkHo BbITe paBHO HYNKD

PaccToAHWe 1o ceTH 1 (MeTprKa)

HaGop npotokonos ceth (Z) DormiHo EeITe p2EHO HYIKO

IP agpec ceTH 2

HAormkHo BeITh paBHO HYMIO

HAoretHo BeITE paBHC HYNKD

OucTaHuMA Ao ceTH 2 (MeTpUKa)

Puc. 60.®opmar coobmenus RIP.



[Mone gepcus nns RIP paBno 1 (s RIP-2 nsym). Ilome wabop
npomoKonoe cemu | onpenenaseT Habop MPOTOKOJIOB, KOTOPHIE UCIIOJIB3YIOTCS B
cooTBercTByOIIEH cetn (st MHTepHET 3TO mosie uMmeer 3HaueHue 2). [Tose
paccmosinue 00 cemu | COASPKUT 1eaoe uncio mmaros (ot 1 go 15) no manHoM
cetd. B oIHOM COOOIIEHHH MOXET TMPUCYTCTBOBaTh HHpopmMaius o 25
mapuipytax. [Tpu peanuzarmu RIP MOXHO BBIIENNTE ClieAyIOIINE PEKUMBI:

0 8 16 31

Komarga(1-6) Bepcma(1) MapLpyTHBIA fe MOH

Habop npoToKonoe ceTH (2) MeTia MaplpyTa

IP agpec cetu 1
P 20

OKTETOE

32-B1THaA MacKa cybceTi

IP-agpec criemylowWero MapLupyTU3aTopa

PaccToAnu e 4o cetH 1 (MeTpuKa 1-15)

HaGop NpoToKonoE ceTH (2) OorpeHo GbITh PAaBHO HY MO

IP agpec ceTn 2

HoJokHO BkITE PABHO HYIO

HormkHo OkITe pagHO HYIO

AuctaHuma po cetn 2 (MeTpuka 1-15)

Puc. 61.®opmar coobmenus RIP-2.

RIP nocrarouno mpocToil MpOTOKOJ, HO, K COXAJICHUIO HE JUIICHHBIN
HEOCTATKOB!

* RIP ne paboraer ¢ aapecamu cybcereil. Ecnum HopmanbHbiil 16-0ut
unentudukarop IBM knacca B He paBen 0, RIPHe MoxeT onpenenuTs,
SBJISIETCS JIX HEeHYyJIeBas 4acTh CyoceTeBbiM D, wnu nonusiM IP-anpecom.

* RIP tpebyer MHOTO BpeMeHU JiJIi BOCCTAHOBJIEHUSI CBSI3U TOC]Ie COOs B
Mmapuipytuzarope (MuHYTBI). B Tmpoliecce yCTaHOBJIGHUS peXHUMA
BO3MO>KHBI ITHKJTBI.

e Yucro maroB BaXHBIA, HO HE €IMHCTBEHHBIN MapaMeTp MapuipyTa, Aa u
15 maroB He mpeaesn sl COBpEMEHHBIX CETEH.

[Tporokon RIP-2 (RFC-1388, 19980x) sBisiercst HoBol Bepcuei RIP,
KOTOpasi B JIOTIOJHEHHE K UIMPOKOBEIIATEIBLHOMY PEXHUMY TMOIACPKUBACT
MYJIBTUKACTUHT; TO3BOJSIET paboTaTh ¢ Mackamu cyocereii. Ha puc. 61
npenactaBieH Qopmar cooOuienust anas npotokona RIP-2. Ilone memka
Mapwipyma — WCHONB3YeTCS NS MOJACPKKHA  BHEIIHMX  MPOTOKOJIOB
MapUIpyTU3aLlKH, CIO/Ia 3aUCHIBAIOTCS KOl aBTOHOMHBIX CHCTEM.



6.3.2 OSPF

[Tporoxor OSPF (Open Shortest Pass First, RFC-1245-48, F8G-1
1587, anroput™mbl mpeaaokeHsl JIUKCTpoi) sBisercs anbrepHatuBoii RIP B
KauecTBe BHYTpeHHero mnpoTokosna wmapupyruzauuu. OSPF npexacrasisier
co0OW MPOTOKOJ COCTOSTHMSI MapiipyTa (B KayecTBE METPHUKH HCIOJIb3YeTCs
K03 dunmreHT KauecTBa oOcayxuBaHus). Kaxaplii Mapripytuszatop obJiagaer
noJHOM  uH(oOpManued O  COCTOSIHUM  Bcex  UHTep(dercoB  Bcex
MapIIPyTU3aTOpOB (MepeKiIroUaresieii) aBTOHOMHON cucteMbl. [IpoTtokon OSPF
peaM30BaH B JIeMOHE MapipyTtuzanuu gated,koTopelil MOIIepKUBAET TaKKe
RIP u BHemHmit nporokon Mapupytuszauuu BGP.

Puc. 62 mmroctpanus paboTel asiroputMa JIuKCTphl

ABToHOMHas cuctemMa (AS) MoxeT ObITh pa3jelicHa Ha HECKOJBKO
obJiactel, KyJa MOTYT BXOAUTh Kak oTAeibHbie OBM, Tak u uenvie cetu. B
TOM cllydyae BHYTPEHHHE MapHIpyTH3aTOPhl O0JaCTH MOTYT U HE HUMETh
uHpopmaruu o Tomojoruu octaabHOoM yacth AS. CeTh OOBIYHO HMEET
BbIIecHHBIN (designated)vapiipyTu3aTtop, KOTOPBIA SIBISETCS HCTOYHHKOM
MapIIpyTHOW MHGPOPMAIUHU JUIS OCTaJIbHBIX MapmpyTuzatopoB AS. Kaxmprii
MapHIpyTH3aTOp CaMOCTOSATENILHO pEIIaeT 3a/ady ONTUMHU3AIUHA MapIIpyTOB.
Ecnmm k MecTy Ha3HaueHUs BEAYT JBa WK O0Jiee SKBUBAJICHTHBIX MapIIpyTa,



UH()OPMAIIMOHHBIN MMOTOK OYyJIET MOJEIeH MEX/y HUMH MOpOBHY. [lepexoiHbie
nporeccel B OSPF3aBepmatorcs Ovictpee, ueM B RIP. B mpomecce Beibopa
ONTUMAJILHOTO MapIlpyTa aHAJIU3UPYETCsS OPUSHTUPOBaHHBIN rpad cetu. Hinke
onucaH airoput™m JIUKCTpbl 1O BBIOOPY omnTMManbHOro mytd. Ha puc. 62
npuBefcHa cxema y31oB (A-J) co 3HAYCHHUSIMH METPHKHM Ui KaXIOro W3
OTpe3KOB myTHU. AHanmu3 rpada HaumHaercs ¢ y3ma A (Crapr). Ilytu ¢
HAVMEHBIIIMM CYMMapHBIM 3HA4CHHEM METPUKH CYMTAIOTCS HAWITYYIIHMHU.
VIMEHHO OHM OKa3bIBAIOTCS BHIOPAHHBIMU B PE3yJIbTAaTe pacCMOTpeHHs rpada
(“kpaTuaiimue mytu").

KagectBo cepBuca (QOS) MOXeT XapaKTepH30BaTHCS CIETYIOIIMHU

napameTpamu:
. IPOIMYCKHOM CITOCOOHOCTHIO KaHaa,
. 3a7IepKKOH (BpeMs pacpoCTpaHEHHUS ITaKeTa);
. YUCJIOM JEHTOTpamMM, CTOSIIUX B OUEPEIH TS TIEpeiayu,
. 3arpy3Kou KaHaia,
. TpeOOBaHUSIMU OE30IMTaCHOCTH;
. TUTIOM Tpaduka;
. YHCIIOM IIaroB J0 IEJH;
. BO3MOXKHOCTSIMH IPOMEKYTOUHBIX CBsI3CH (Hammpumep,

MHOT'OBaPHAHTHOCTh IOCTHXKCHHUS aJIpecara).

OnpenensifoliUMHA ~ SIBIISIIOTCS ~ TPU  XapaKTEPUCTUKU:  3aJIePiKKa,
IOpOMyCKHasi CIOCOOHOCTh U HaAEKHOCTb. [y TpancmoptHeix neneir OSPF
ucnosb3yer |P HenmocpelncTBeHHO, T.€. He npuBiekaer npotokosibl UDP wnn
TCP. OSPFameer cBoii ko (89) B nportokonsHOM mosie |P-3aronoBka. Koj
TOS (type of servicep |IP-makerax, cogepxammx OSPFeooOmienus, paBeH
Hymo, 3HadeHue [OS 3mece 3amaercs B camux makerax OSPF.
Mapuipytusanus B 3TOM HpoTokoje onpenenserca |P-ampecom u tumom
cepBruca. Tak Kak MPOTOKON He TpeOyeT WHKANCYJIALMHU MAKETOB, CHIIBHO
oOneryaeTcst yIpaBlICHHE CETAMH C OOJNBIIMM KOJHUYECTBOM OpUKEH WU
CJIO)KHOM TOMOJIOTHEH (MCKITIOYaeTCss LUPKYJSIMsS TaKeTOB, COKpPAIaeTCs
TPAaH3UTHBIA Tpaduk). ABTOHOMHAs CHCTEMa MOXET OBbITh MOJCJIeHa Ha
OTNIENbHBIE  O0JIaCTH, KaXJas W3 KOTOPBIX  CTAHOBUTCS  OOBEKTOM
MapuIpyTHU3allii, a BHYTPECHHSAS CTPYKTypa CHapy»H He BUaHA (Y3JIbl Ha PHLC.
62 MOTyT MpenacTaBiATh co00il Kak oTaenbHbie DBM mim mMapuipyTH3aTophl,
TaK M MEeJble CeTH). OJTOT NPUEM TMO3BOJSET 3HAYUTEIBHO COKPATHThH
HEOoOXOoauMBbIA 00beM MapuipyTHOM 0a3bl ganHbiX. B OSPF ucnonbssyercs
TepMuH ornopHoi cetn (backbone)s koMMyHHKAIMI MEXITy BBIICICHHBIMU
obmactsmu. [IpoTtokon paGoTaeT JuIs B Ipeneiax aBTOHOMHON CHCTeMbl. B
npenenax — BbIIEJICHHOM o0nacTd MOKeT padoTarb CBOM  MPOTOKOJ
MapuIpyTH3aLUH.

Ha puc 63 (M. Takke puc. 62) mpuBeeH MpuMep BBIICICHUS 001acTe
Mapuipytuzauun  nipu  OSPFmapmpyTuszanuu B npenenax aBTOHOMHOM
cucrembl. Ha puc. 63 mapmpyrtuzatopel M4 u M2 BBINOJHSIOT (QYHKIIUU
OTIOPHOM CEeTH AJIs APYruX obnacTeil. B BbIIeNeHHBIX 00JACTIX MOXKET OBITH



JT1000€ YMCII0 MapIIpyTU3aTOPOB. bojee TOICThIMU JTUHUSMU BBIJCIICHBI CBS3U
C IPYTMMH aBTOHOMHBIMHU CUCTEMaMHU.

IIpu nepemaue OSPFrakeTroB ¢parMeHTanus HeXejlarelibHa, HO HE
3anperniaercs. s mepenmaun crarycHor wuHbopmanuu OSPF ucnonssyer
HIMpOKoBeIiarenbubie  coolmienus Hello. Jlns moBbieHus 06e30macHOCTH
NIPeyCMOTPEHA aBTOPU3AIIHS MIPOLICTY].

Puc. 63 Ilpumep Boigenenusi obnacreir mpu OSPFmapmpyTtuzamum B
aBTOHOMHOM cucteme (M — MapmpyTH3aTopsl; C —CeTH).

Ilone 6epcusa onpenenser Bepcutro  mpotokosa. [lome  mun
uaeHtuuuupyer ¢yHkiuio coobmenus. Ilone odruma naxema onpenensieT
JUTMHY OJIOKa B OKTETaX, BKIIIOYAs 3arojoBOK. Moenmugpuxamop obaracmu - 32-
OWTHBIN KOJ, WIASHTUPUIUPYIONIUNA 00JacTh, KOTOPOM JaHHBIA IaKeT
npuHaaexut. Bce OSPFrakeTh acconmuupyroTes ¢ TOH WM UMHOW 00J1acThIO.
BoNbIIMHCTBO W3 HUX HE TMpeojosieBaeT Oosiee onHoro tmara. [lakeTsr,
MyTENIECTBYIONINE 110 BUPTYaIbHBIM KaHAJIaM, TOMEUYAIOTCS HACHTU(PUKATOPOM
onopuoii odnmactu (backbone) 0.0.0.0llone xommponvhas cymma COACPKUT
KOHTpOJIbHYIO cymMMy |P-makera, Bkmrowas mone muna udenmuguxkayuu.
KontponbHoe cymmupoBanue mpousBogutcss mno wmoxaymo 1. ITlome mun
udeHmuguxkayuy MOXXeT TpUHHUMATh 3HaueHus O mpu OTCYTCTBHHM KOHTPOJIS
nocrtyna, u 1 npu Hanmuauu KoHTposist. Baxknyro ¢pynkiuio B OSPFeoobmenusax
BBITIOJHSAET OJHO-OKTETHOE IOJIE Onyuu, OHO TMPHUCYTCTBYET B COOOIICHHUAX
tuna Hello, o0bsaBieHne cocTosHUS KaHana U onucaHue 0a3bl JAHHBIX.

JIro6oe coobmenne OSpfaaunnaercs ¢ 24-0KkTeTHOTO 3arojoBka (puc.64):



BepcuA Tun OrvHa coobweHWA

IP-appec MapLUpyTH3aTOPa-oTNPaBUTENA

MaeHTudmrkaTop obnactu

KoHTponsHaA cymMma Tun naeHTUgMKaLLMK

MaoeHTudmKkaumna (okreTel 0-3)

MoeHTndmrkauma (okTeTel 4-7)

Puc. 64 ®opmar 3arooBka cOOOIIEHUH AJIsT MPOTOKOJIA MAPIIPYTH3AIIH
OSPF

ITporokon OSPFucnons3yet coobienne tuna Hello miis BzanumooomeHa
JTaHHBIMU MEX]Ty COCETHUMHU MapIIpyTHU3aTOPAMHU.

Mapuipytuzatopbl 0OMEHHUBAIOTCS cooOlIeHusIMu U3 0a3 nanHeix OSPF,
qT00Bl WHUIMAIM3UPOBATh, & B JabHEHIIEM aKTyalu30BaTh CBOU 0a3bl
TaHHBIX, XapaKTepu3yIrue Tonojoruto cetu. OOMeH MPOMCXOIUT B PEKUME
KIIMEHT-cepBep. KimmeHT moATBepk1aeT MoMTydeHHE KakKI0T0 COOOIIEHUS.

CooOmiennst 00 UW3MEHEHHUSX MAapHIPYTOB MOTYT OBITh BBI3BAHBI
CIENYIONUMH TPUINHAMMU:

1. Bospact mapmpyta goctur npeaensHoro 3Hadenus (Isrefreshtime).

2. 3menunock coctosiHue HHTEp(dEiica.

3. [Ipon3onuiyn u3MEeHEHHUs B MapIIPyTH3ATOPE CETH.

4. [Tpown3o1nuio u3MEHEHHE COCTOSIHUS OJTHOTO M3 COCEAHUX MapIIPyTH3aTOPOB.
5. VI3MEHHUIIOCh COCTOSIHUE OJHOTO W3 BHYTPCHHHUX MapuipyToB (MOSBICHUE
HOBOT'0, NICYE3HOBEHHUE CTAPOTO H T.JI.)

6. I3MeHeHne COCTOSIHUS MEK30HHOTO MapIIpyTa.

7. IosiBieHEe HOBOT'O MapIIPyTHU3aTOPa, OIKIIOUYEHHOTO K CETH.

8. Bapuarusi BUpTyaJbHOTO MapIipyTa OJHAM U3 MApPIIPyTU3aTOPOB.

9. Bo3HUKIIM U3MEHEHUS OJTHOTO U3 BHEIIHUX MaPIIPYTOB.

10. Mapmipytu3aTop nepectai ObITh OrPAaHUYHBIM TS JAaHHOK as fampumep,

nepe3arpy3mics).
Mapmpytraas Tabmuna OSPFconepxut B cebe:
. IP-anpec Mmecta Ha3HAUYEHHS U MACKY;
. THUI MeCTa Ha3Ha4YeHus (CeTh, IPAHUYHBIN MapIIPYTH3ATOP U T.11.);
. il QyHKIUU (BO3MOKEH HA0Op MapIHIPyTHU3ATOPOB IS KaXKIOU
u3 pynkuuii TOS (Type of service ));
. obnactk (OmHUCHIBaeT 00JIACTh, CBSI3b C KOTOPOW BEAET K IICJH,

BO3MOXXHO HECKOJIbKO 3aluceld JaHHOrO THUMa, €clid 00JacTh JeHCTBUA
I'PaHUYHBIX MAPIIPYTHU3ATOPOB NEPEKPHIBAIOTCS);



. TUI MyTH (XapakTepu3yeT MyTh KaK BHYTPEHHUH, MEXOOIaCTHOM
WJIH BHEITHUH, Benymuid k AS);

. [[eHa MapIuIpyTa J10 1eJIu;
. ouepeaHON MapIIpPyTU3ATOP, KyJla CIeayeT oclaTh JeHTorpammy;
. OOBSABIISIIOLTUI MapuIpyTHU3aTOp (ucmonp3yeTcst LTSt

MEKO0O0JIACTHBIX OOMEHOB M JUISI CBSI3€H aBTOHOMHBIX CHCTEM JAPYT C IPYTOM).

[TocnemoBaTeIbHOCTH OMIMCAHUS METPHUK 3a7aeTcs BennmuuHor koga TOS.
Ta6muma komoB TOS, mpunsareix B OSPF npoTokosie mpuBejeHa HHXE Ha
pucyHke 65:

OSPF- TOS TOS(RFC-1349)
KO/ KOJIbI

0 0000 OObIYHBII cepBUC

2 0001 MuHuMHu3anus JIEHEKHOU
CTOUMOCTH

4 0010 MakcumaiibHasi HaJIeXKHOCTb

8 0100 MakcumanbHas MIPOMYCKHAsI
CIOCOOHOCTH

16 1000 MuHuManbHas 3aaepiKKa

Puc. 65Konpr Tuma ceppuca (TOS)

[Tpeumymecta OSPF:

1. Jlng kaxmoro aapeca MOXKET ObITh HECKOJIbKO MapIIpyTHBIX
TaOJINII, 0 OJIHOM Ha KaKabli Buj |P-oneparuu (TOS).

2. Kaxnomy wunHTepdeiicy mnpucBamBaercs Oe3pa3MepHas IIeHa,

YYHUTHIBAIOIIAS. ~ MPOMYCKHYK)  CIIOCOOHOCTB, BpPEMS  TPAHCIIOPTHPOBKH
coobmenus. Jna kaxmoi |P-omeparuu Moxer ObITh NMPUCBOEHA CBOS IeHA
(koahdureHT KayecTBa).

3. Ilpm cymiecTBOBaHMM  OSKBUBAJICHTHBIX  MapuipytoB  OSFP
pacrpeenseT MOTOK paBHOMEPHO M0 3TUM MapIIpyTaM.

4, [ToxneprxkuBaeTcs aapecarus cyoceTer (pa3Hbie MacKH IS pa3HBIX
MapIIpyToB).

5.  Ilpum cBa3u TOuka-Touka He TpeOyerca |IP-agpec mis xaxmoro us3
KOHIIOB. (DKOHOMHUS apecoB!)

6. IIpuMeHeHne MyJIBTHKACTUHTA BMECTO IITUPOKOBEIIATEIHHBIX
COOOIIIEHUH CHIDKAET 3arpy3Ky HE BOBJICYCHHBIX CETMEHTOB.

Henocrartku:

1. TpyaHo noay4uTh UHPOPMALMIO O MPEANOYTUTENHHOCTH KaHAJIOB
JUISL  Y3JIOB, TOAJAEPKUBAIOIIUX APYrHe MPOTOKOJIBI, WJIA CO CTaTHYECKOM
MapUIPyTU3ALHUEN.

2.  OSPFsaBnsieTcs nunib BHYTPEHHUM IIPOTOKOJIOM.



6.3.3 IGRP

IIpotokon IGRP pazpaboran  ¢upmoit CISCO nna  cBoux
MHOTOMPOTOKOJBHBIX Mapuipytu3atopoB B cepeaune 80x romo. IGRP
npeacTaBasieT co00il  MPOTOKOJ, KOTOPHIA TO3BOJSET OOJBIIOMY YHCITY
MapIIpyTU3aTOPOB KOOPJIWHUPOBATH CBOIO paboTy. OCHOBHBIE JOCTOMHCTBA

IpOTOKOJIA (omrucanme pPOTOKOJIA B3ATO u3 JeTI03UuTapus
FTP.CISCO.COM/publ/igrp.doc):

. CTaOMJIBHOCTh MapHIPYTOB Jake B OYEHb OOJBIIMX U CIOXKHBIX
CeTsIX;

. OBICTPBII OTKIMK HA U3MEHEHHS TOMOJIOTUHU CETH;

. MUHUManbHasg n30bITOYHOCTh. IGRP He TpeOyer nomoaHuTEeTbHON
MPOITYCKHOW CITOCOOHOCTH KaHAJIOB JIJIsi CBOEH PabOTHI;

. pasziesieHue MOTOKa JAHHBIX MEXAY HECKOJIbKUMH MapaljieIbHBIMU
MapuIpyTaMu, IPUMEPHO PaBHOTO JTOCTOUHCTBA,;

. y4eT YacTOThI OIMOOK M YPOBHS 3arpy3KH KaHaJOB,

. BO3MOYKHOCTh PEalIn30BaTh Pa3IMYHbIE BUJBI CEPBUCA JJISI OJHOTO

U TOTO e Habopa uHGOpMaIIUH.

CerousiiHss peanu3alids MPOTOKoyia opueHtupoBana Ha 1CP/IP.
Opnako 6a30Basi KOHCTPYKILIMS CHCTEMbI MO3BOJIsIeT ucnoiab3oBath IGRP u ¢
apyrumu  nipotokoiamu. |IGRP umeer HekoTOpoe CXOACTBO €O CTapbIMH
nporokonamu, Hanpumep ¢ RIP u OSPF.3necs mapuipytuzaTtop oOMeHUBaeTCs
MapmipyTHOW uHQPOpPMAIUE TOJBKO C HEMOCPEACTBEHHBIMU COCEIISIMH.
[TosTromy 3amaya MapuIpyTH3allMd — pEHIaeTcsl BCEH  COBOKYITHOCTBIO
MapHIpyTHU3aTOPOB, & HE KaXKIbIM OTACIBHO.

Jl7is TOro 4TOOBl UCKIIOYUTH OCHMIUISILIMM MapuipyToB, mnpotokon IGRP
JOJDKEH WTHOPUPOBATH HOBYIO MH(GOPMAITUIO B TEYCHHE HECKOJIbKUX MHUHYT
nocie ee Bo3HUKHOBeHHs. OSPFapOTOKOI BEIHYKIEH HCIIOIB30BATh OOJIBIIYIO
n30bITOYHOCTh, MHpOpMaruu 1o cpaBHeHUIO ¢ |IGRP kak Ha ypoBHe 0asbl
MaplIpyTHBIX JaHHBIX, TAK U B IIpoliecce 0OMEHa ¢ BHEILIHEW CPEeIou.

IGRP wucnonp3yercs B MapuipyTH3atopax, KOTOpPbIE HMEIOT CBSI3U C
HECKOJBKMMH CETSAMHM W BBINOJHSAIOT (YHKIMHM TEpEeKIoyaTeiel MaKkeToB.
Kornma kakoii-Tro 00beKT B OAHOW CETH XOYET MOCIaTh MAKET B IPYTYIO CETh, OH
JOJDKEH TMOciaTh €ro COOTBETCTBYIOLEMY Mapiipytuzatopy. Ecium ampecar
HAXOAWUTCSI B OJHOM M3  CETEM, HEMOCPEACTBEHHO  CBA3aHHOM C
MapIIpyTHU3aTOPOM, OH OTIPABIISIET 3TOT MAKET MO MECTY Ha3HaueHus. Ecim xe
azpecaT HaxoAWTCS B Ooyiee OTAAJEHHOW CETH, MapUIpyTH3aTOp MEpelieT
NakeT JpyroMy MapuipyTH3aTOpy, PacHoI0KEHHOMY OJIMXKE K ajgpecary. 31ech,
TaK K€ KaK W B JIPYTUX MPOTOKOJAX Uil XPAaHEHUS MapIIPYyTHBIX JTaHHBIX,
UCITOJIB3YIOTCS CIICIIUATU3UPOBAHHBIE 0a3bl JAaHHBIX.

[Tporoxon IGRP ¢popmupyet 3Ty 6a3y JaHHBIX Ha OCHOBE MH(pOpMAIUH,
KOTOPYIO OH MOJYYUT OT COCEIHUX MaplIpyTu3aTopoB. B mpocteiiiem ciydae
HAaXOJUTCA OJWUH TMyTh JJs Kaxaod wu3 cered. CermMeHThl MYTU
XapaKTEpU3yIOTCS HCMOJIb3YEMbIM CETEBbIM HUHTEPPEHCOM, METPUKON U



MapLIpyTU3aTOpOM, Kyda CIeAyeT CHayala IociaTh MakeT. MeTpuka - TO
YHUCJI0, KOTOPOE TOBOPUT O TOM, HACKOJIBKO XOPOII JaHHBIA MapmpyT. ITO
YHCJIO MO3BOJISIET CPABHUTH €r0 C JPYTUMHU MaplipyTaMmH, BEIYIIUMH K TOMY
)K€ MECTy Ha3HaueHHsT W oOecleuuBarolUMu TOT ke YypoBeHb QOS.
[MpenycmarpuBaercsi  Bo3MokHOCTh (kak uw B OSPF) pasnmensts
MH(OPMAIMOHHBINA MOTOK MEXAY HECKOJIBKUMU JOCTYITHBIMU SKBUBAJICHTHBIMU
MapuipyTamu. [lonb3oBaTenb MOXKET caM pa3eluTh MOTOK JTAHHBIX, €CJIU JIBa
win OoJiee MyTH OKa3aJIUCh MOYTH PABHBIMU MO METPHUKE, MPU 3TOM OoJiblias
yacTh Tpaduka Oyner mociaHa N0 IMyTH C Jy4lled meTpukoil. MeTpuka,
ucnonszyemas B IGRP,yuntsiBaer:

. BpeMsI 33]ICPIKKH,

. IPOIMYCKHYI0 CIIOCOOHOCTh CaMOTO CJIadoro cerMeHTa myTH (B
OHTax B CEK);

. 3arpy>KEHHOCTh KaHalia (OTHOCHTEIbHYIO);

. HAJICKHOCTh KaHaja (Ompenensercss IOJIeH MaKkeToOB, JOCTHTIIMX

MeCTa Ha3HAYCHUS HETTOBPEKICHHBIMHU).

Bpemst 3anepkku mpenoiaracTcsi paBHbIM BpEMEHH, HEOOXOIUMOM ISl
JOCTHIKEHHSI MECTa Ha3HAUEHUS TIPH HYJIEBOH 3arpy3ke ceTd. JlomoHuTeIhbHbIe
3aJIepPIKKH, CBSI3aHHBIE C 3aTPy3KOH, YIUTHIBAIOTCS OT/IEIHHO.

Cpenu mapameTpoB, KOTOpPbIE KOHTPOJHUPYIOTCS, HO HE YYHTHIBAIOTCSA
METPUKOM, HAXOAATCA Yncio maros a0 nead u MTU (maximum transfer unit -
pasMep Takera IepechuiaeMoro 0Oe3 ¢parmeHTtanuu). Pacuer MeTpuku
MIPOU3BOJUTCS JIJISl KAXKJI0TO CETMEHTA My TH.

Bpems oT BpemMeHM KaXAbld MapLIpyTH3aTOp IMIHPOKOBEIIATEIBHO
paccbUlaeT  CBOIO  MapUIIPYTHYHO  HH(POpPMAIMI0O  BCEM  COCEIHUM
MmapuipytuszaropaM. [lodydarens cpaBHUBAET 3TU JaHHBIE C YK€ UMEIOLIUMUCS
U BHOCUT, ecii TpeOyercs, HeoOXxoaumble Koppekiuu. Ha ocHOBaHUM BHOBB
NOJly4eHHOW HH(OpMalKMKU MOTYT OBITh MPUHATHI pelieHus 00 M3MEHEHUU
MapuIpyToB. JTa Mporeaypa TUIIAYHA I MHOTUX MapIIpyTH3aTOPOB U 3TOT
alroput™ HOocUT uUMs bemMana - ®opaa. (cM. Takke omMMcaHUE MPOTOKOJIA
RIP, RFC-1058). Haunay4muii 1yTh BBIOMpacTCs €  HCIOJb30BaHHUEM
KOMOMHHPOBAaHHOW METPUKH, BEIYHCICHHON TI0 (hopmyie:

[(K1/Be) + (K2* Do) r [1],

rae: K1, K2 =koHCTaHTHI;

Be= mpomyckHas crmocoOHOCTh KaHana (B oTcyTcTBHE 3arpy3kn) * (1 - 3arpyska
kaHaina); D, = Tomonmorudeckast 3aepkKa; I = OTHOCUTEIbHAs HaAeKHOCTh (%0
MAKETOB, YCIENIHO IepelaBaeMblX IO JaHHOMY CErMEHTY IIyTH). 3/eCh
3arpys3ka u3mepsieTcs Kak j10is ot 1.

[1yTh, UMEIONINI HAUMEHBIIYI0O KOMOMHUPOBAHHYIO METPUKY, CUATACTCS
Ay4ymuM. B Takoi cxeme MOSBISETCS BO3MOXKHOCTH, HCIOJNB3YS BECOBBIE
KO3 GUIIMEHTHI, aJanTUPOBaTh BBIOOP MapLIPyTOB K 3aJadyaM KOHEYHOTO
MI0JIb30BATES.



Onuum u3 npeumyniects |IGRP sBnsiercss mpocToTa pekonpurypammu. B
IGRP mapuipyT mo ymMOJ4aHHIO HE Ha3HA4YaeTcs, a BBIOMpAETCs W3 dYHCla
KaH]IUJJaTOB.

Korga wmapuipytuzaTop BKJIIOYAETCS, €ro MaplIpyTHbIE TaOJIUIIbI
WHULMATU3UPYIOTCS ~ OMEpaTopoM  BPYYHYIO WJIM C  HCIOJIb30BAaHUEM
cnenuanbHbeIX (aimoB. Ha puc. 66 wmapmpyrtuzatop S cBsizaH yepes
COOTBETCTBYIOIIKME UHTEPhEUCHI ¢ ceTssmu 2 1 3.

Cetb 1 CeTb 2 CeTb 3 CeTb 4
128.6.5 128.6.4 128.6.21 128.121

MapwpyTuzatop 3BM MapLpyTusaTop MapwpyTtusarop 2BM
R A S T B

Puc. 66 Cxema cetu

Taxum 00pa3zom, B UCXOAHBIA MOMEHT MapUIPyTH3aTOP S 3HAET TOIBKO O
noctynHocTu cerei 2 u 3. 3a cuer oOMeHa MH(pOpMalLKeH, MOTYyYeHHON MpU
WHUIHAIN3AIUNA U TPUCIAHHON MO3HEE COCENSIMHA, MaPIIPYTHU3aTOPHI TIO3HAIOT
OKpyxarommii Mup. Tak S crycTsi HEKOTOpOE BpeMsl MOIYIUT HHPOPMAIIHIO OT
Mapuipytuzaropa R o nocrynuoctu cetu 1 u ot T - o cetu 4. B cBOI0 ouepenb
S npoundopmupyer T o nmocryne Kk cetu 1. Ouennb ObicTpo mHOpMaNUsS O
JOCTYITHOCTH JIOKAET IO BCEX MapIIPyTU3aTOPOB, U pa3pO3HEHHBIC CETH CTAHYT
eIUHbIM 1enbiM. [l TOosICHEeHHs BbIOOpa Mapumipyra B yCIOBHSX
MHOTOBapUaHTHOCTH PACCMOTPHUM CXeMy Ha puc. 67

CeTb 1 GW-A CeTb 2 GW.C CeTb 5

Cetb 3

GW-D

Puc. 67Ilpumep cetu ¢ anbTepHATUBHBIMHU MapIIpyTaMu



[TyCcTh KaXaplif U3 MapIIPYTU3ATOPOB YK€ BEIYUCITHI KOMOMHUPOBAHHYIO
METPHUKY ISl CUCTEMBI, U300pakKeHHOW Ha puc. 67. /[ MecTa Ha3Ha4YCHHS B
cetu 6 wmapuipytuzaTop A BBIUHCIUT METPUKY IS JBYX NyTeH, uepes
MapiipyTtuzatopsl B u C. B neiicTBUTENBHOCTH CYILIECTBYET TPU MapIIpyTa u3 a
B CETh 6:

- HETIOCPeICTBEHHO B B

- B Cu3arem B B

-BCu3sarem B D

MapuipyTtuzatopy A He HY>XHO BBIOMpaThb MEXAY ABYMS MaplipyTamu
yepe3 C. MapmpyrHas Tabmmma B A COIEPXHUT TOJBKO OJHY 3aIlHCh,
cootBercTByromyto nytu k C. Ecmm mapmpytuzatop A TIOCHIIAET MaKeT
mapmpytuzatopy C, To mmenHo C pemiaer, UCHONB30BaTh Jajiee MyTh 4epes
Mapipytu3aropsl B nmu D.

JIist KaXJ0ro THMa KaHaja MCIOJIb3YeTCS CBOE CTaHIAPTHOE 3HAYCHUE
KOMOMHUPOBAaHHOW 3ajepkKku. Hiuke mpuBeneH mpuMep TOTO, KaK MOXKET
BBITIAJIETh MapuipyTHass Tabiuiia B Mapuipytuzatope A Uil ceTH,
n3o0pakeHHo Tadmuie 6.

[Tpumep MapuIpyTHOM TaOIUIIBI

Tabnuua 6

Homep  Hurepdeiic Caenyomuii Metpuka
ceTH MapmpyTuzatop Mapumpyra
Cets 1 NW 1 Her Henocpencreennas cBs3b
Cetp 2 NW 2 Her HemnocpencrBenHas cBsi3b
Cetrbr 3 NW3 Her HenocpencrBeHnHas cBs3b
Cetb4 | NW 2 C 1270

NW 3 B 1180
Cetb 5 | NW 2 C 1270

NW 3 B 2130
Cetb 6 NW 2 C 2040

NW 3 B 1180

Jiis Toro uToObl 00ecnednTh padoTy ¢ OONBIIUMU U CIIOKHBIMH CETSIMHU,
B IGRPBBeneHs! TpH ycoBeplieHCTBOBaHUA adroputma bemnmana - ®@opra:

1. Jlna onucaHus myTel, BMECTO NPOCTOM, BBEJEHA BEKTOpPHAsd
MmeTpuka. PacueT KoMOMHUMPOBAHHON METPUKU IPOBOAUTCS C UCHOJIb30BAaHUEM
dopmyner (1). [IpuMeHeHHnE BEKTOPHON METPHKH TO3BOJISIET alalTHPOBATh
CUCTEMY C YUETOM PA3JINYHBIX BUJOB CEPBUCA.



2. Bwmecto BbIOOpa OJHOTO MYyTH C MHHUMAaJbHOW METPHUKOMH,
WH()OPMAITMOHHBINA TTOTOK MOXKET OBITh MOJEICH MEXY HECKOJIBKUMHU MyTSIMU
C METPUKOH, Jexalied B 3aJaHHOM HWHTepBaje. PacmpeneneHue MNOTOKOB
OTPENESAETCS COOTHOIICHUEM BETUYMH KOMOWHUPOBAHHOW MeTpuku. Takum
00pa3zoM, MCHOJIB3YIOTCS MapuIpyThl ¢ KOMOMHHUPOBAHHONW METPUKOW MEHbIIIE
HEKOTOPOTO MpeeapHoro 3HadeHus M, a Takke ¢ MeTpukoi Menblie V*M, re
V - 3Havyenue Bapuauu M (0OBIYHO 3a/1aeTCs OIEPaToOpOM CETH).

3.  CymecTByIOT oOIpeAesieHHble Npo0iemMbl ¢ Bapuauuen. TpyaHO
OMpENEINTh CTPATETUI0 MCMIOJb30BaHMs Bapuaimuu V>1 u usbexarb
3alMKJIMBaHUA MakeToB. B coBpeMeHHbIX peanuzanusax V=1.

4.  PaspabotaH psan Mep, IPEMATCTBYIONINX OCHUIUISAIUSM MapIIPyTOB
IPY U3MEHEHUU TOTIOJIOTUH CETH.

3HaveHHWE BapHalfK, OTIMYHOE OT CIMHHMIIBI, MO3BOJSET UCIOJIb30BATh
OJTHOBPEMEHHO JBa WM Oojiee MyTel ¢ pa3HOW MPOIYCKHOW CIIOCOOHOCTHIO.
[Tpu manpHEHIIEM YBETWYECHUN BapHAIlM MOXKHO Pa3penIuTh HE TOJBKO OoJiee
"MeyieHHbIe" CEerMEHTHI MyTH, HO M BeAylMe B OOpaTHOM HaIpaBJIE€HUH, YTO
MPUBEIET C HEU30EKHOCTHIO K "OECKOHEUHOMY' ITUKIMYECKOMY JIBHXKCHHIO
MAKEeTOB.

IIpotoxon wmapmpytuzamuu |IGRP mnpegnasnauen mms  paGoTel ¢
HeckoJbkuMHu Tumamu cepBuca (TOS) u HeckosbkuMHU TpoTOKOIaMu. [lon
tunamu cepBuca B TCP/IPnoapasymeBaeTcst ONTUMHU3ALKS MAPIIPYTH3AIUH 110
MPOIMYCKHOM CIIOCOOHOCTH, 3a/I€pPKKe, HAJACKHOCTH U T.1. i perieHus 3Toi
3a7]a9M MOKHO UCIIOJIb30BaTh BecoBbie Kodhdumentsl K1 u K2 (hopmyna (1)
naHHoro paszaena). IIpu srom mns kaxmoro TOS moaroraBimMBaeTcs CBOS
MapmpyTHas Tabimma. Cpemu Mep, oOecmeynBaImUX  CraOMIBbHOCTD
TOTIOJIOTMHA  CBSI3€H, CJIEyeT OTMETUTh CIEAyIolee NPaBWiIO, KOTOPOE
MOSICHSICTCS HA TIPUBEICHHOM HIXKe mpumepe (puc.68).

Cetb 1 MapwpyTtusatop A CeTb 2 MapwpyTtusaTtop B |

Puc.68 Ilpumep cetu ang moOsiCHEHUS TpaBuiI  (HOpMHpPOBAHUS
MapuIpyTHOU nHpOpMaUu

Mapuipytuzarop A coobmaer B o mapuipyre k cetu 1. Korma xe B
MOCBUTAET COOOUIeHUs 00 W3MEHEHWHU MAapUIpyTOB B A, OH HM IpHU KaKUX
o0cTOsAITEILCTBAX HE JODKeH ynomuHaTh ceTh 1. T.e. coobmenuss 00
W3MEHEHUW MapIIpyTa, HaIMpaBICHHbIE KaKOMY-TO MapIIpyTHU3aTopy, He
JOJDKHBI  COZIepXaTh JaHHBIX 00 O0OBEKTax, HEMOCPEACTBEHHO C HUM
cBsi3aHHBIX. CoOOIIeHNS 00 M3MEHEHHH MapIIPYTOB JOKHBI COACPKATh:

- aZjpeca CeTe, ¢ KOTOPHIMU MapIIPyTHU3aTOP CBSA3aH HEMOCPEACTBEHHO,

- TIPOITYCKHYIO CIIOCOOHOCTH KaXKIOH U3 CeTeH;

- TOTIOJIOTHYECKYIO 3aJIEPKKY KaXKIOW U3 CETeH;

- HaJIS)KHOCTb MEePEeIayu MaKeTOB JUIs KaKI0M CeTH;



- 3arPYKEHHOCTh KaHalla JIsl KaKJIOW CeTH;

- MTU pmi1st ka)Xnou ceTH.

Cnenyer eme pa3 oOparuth Bamie BHuUMaHue, 4uto B |IGRP He
UCIIOJIB3YETCSl M3MEPEHHE 3aJIEPXKEK, H3MEPSIOTCS TOJBKO HAJEKHOCTh U
Kod(duimeHT 3arpy3kud KaHana. HanexkHocTh ompenensieTcss Ha OCHOBE
cooO1eHnit THTep(HENCcoB O Yucie OMMOOK.

CymiectBytoT 4 BpEMEHHbIE KOHCTAHThI, YHIPABISIONIUE IPOIECCOM
pacrnpocTpaHeHUs] MapUIPyTHOH MHPOPMALUU (3TU KOHCTAHTBI ONPEICISFOTCS
OIIepaTOPOM CETH):

-  NepuoJ NHPOKOBENIATEJNbHBIX COO0IEHUIT 00 W3MEeHeHUun
MapupyToB (3T0 BpeMs 1o ymom4anuto paBHo 90 cex);

- BpeMsl CyIIeCTBOBAHMS - €CJIM 33 3TO BPEMsS HE MOCTYNUJIO HUKAKUX
COOOIIEHN O JAaHHOM MapIIpyTe, OH CUUTACTCA HEepabouyuM. DTO BpeMs B
HECKOJIBKO pa3 0oJIbIlie TIeproaa COOOMCHHH 00 H3MEHEHHSIX (10 YMOJTYaHUIO B
3 paza).

- BpemMsl yAep:aHHsA - KOrja KakoW-TO ajpecaT CTaHOBUTCS
HEJIOCTHXKUM, OH MEPEXOAUT B PEXKHUM BBLACPKKH. B 3TOM pexnMe HHUKakKue
HOBBIE MAapUIPyThl, BEAYUIME K HEMY, HE BOCHPUHHMMAIOTCA. J[IUTENBHOCTH
ATOTO peXUMa U Ha3bIBAETCSI BpeMeHeM yaepxaHusi. OObIYHO 3TO BpeMs B TpU
paza J1oJibliie eprojia COOOIeHN 00 U3MEHEHHSIX MApIIPYTOB.

- BpeMsl y/AaJIeHMsl - €CJIM B TE€YCHHE JAHHOTO BPEMEHU HE MOCTYIUJIIO
COOOIIEHU O JOCTYTE K JaHHOMY aJpecaTy, IPOU3BOIUTCS yaJIeHUE 3allUCH O
HEM M3 MapIIpyTHOH 0a3bl JaHHBIX (0 YMOJIYAHHIO 3TO BpeMs B 7 pa3 OoJbIie
neproJia COOOMIEHNH 00 N3MEHEHUSIX MapPIIPYTOB).

IGRP-<coo0o0menune BxiagsiBaerca B |P-maker, 310 cooOiieHune uMeeT
CJIEAYIOIINE TIOJIS:

VErsion - Homep Bepcuu MpoTOoKoja 4 Gaiita, B HACTOAIIEE BpeMs paBeH
1.TlakeTsl C IPYTM HOMEPOM BEPCHH UTHOPUPYIOTCS;

opcode - koj omepanuu - ONPENeNIseT THII COOOMICHUS W MOXET
NPUHUMATh 3HAYEHUS:

edition - kom wu3gaHWS SBISETCA CEPUHMHBIM HOMEPOM, KOTOPBIM
YBEIMYMBACTCS NPU KaXJAOM HW3MEHEHUH MapUIpyTHOM Tabmuibl. ITO
MO3BOJISIET MAapUIPYTU3aTOPy HUTHOPUPOBATH HH(OpPMAIMIO, KOTOpas Yke
COJIEP>KUTCS B €r0o 0a3e JaHHbIX;

Asystem - Homep aBTOHOMHOW cucTteMbl. CornacHo HOopMmam CiSCO
MapIIpyTU3aTOp MOXKET BXOAUTH B 00Jiee YeM OJIHy aBTOHOMHYIO cucteMy. B
Kaxaon AS paboTtaeT CBOW MPOTOKON M OHU MOTYT HMETh COBEPIIECHHO
He3aBHCHUMbIe Tabnuibl Mapipytuzanuu. Xota B IGRP gomyckaercs “yreuka”
MapuIpyTHOM MH(GOPMALIMK U3 OJHOW aBTOHOMHOM CHCTEMBI B JAPYTYIO, HO 3TO
OMpeeNIAeTCsl HE MPOTOKOJIOM, a aIMUHUCTPATOPOM;

Ninterior, Nsystem, Nexterior - gucia cyOceTeil B JOKaJIBHOH CETH, B
aBTOHOMHOW CHCTEME M BHE ABTOHOMHOM CHCTEMBI, ONpENENSIOT YHCIia
3amuCcel B KaXKI0M U3 TpeX CEKIMi cCOOOIIeHUs] 00 N3MEHEHUSIX.



checksum - kontponpHas cymma |GRP-s3aronmoBka W JaHHBIX, IS
BBIYHCIICHUSI KOTOPOH HCIOJIB3yeTCsl TOT ke anroput™m, uyto U B UDP, TCPu
ICMP

IGRP 3ampoc TpeOyeT oT aapecata mpuciaThb CBOK MapHIPYTHYIO
tabauity. CooOIlleHHe COJIEPKUT TOJIBKO 3aroyioBok. Mcmonb3yrorcs mosis
version, opcode wu asystem, ocraibHble TOJIA OOHyJsOoTCsA.  |P-1aker,
cojepkamuii cooOiieHre 00 u3MeHeHun MapuipytoB, umeer 1500 OGait
(Bxmrouass |P-3aronoBok). [l OMMCAHHOM BBIIIE CXEMBI 3TO IO3BOJISIET
BKIIOUNTh B maker 10 104 3ammceit. Ecim TpeOyercs Oosblie 3amucei,
MOCHIJIAETCSI HECKOJIBKO TakeTOB. dparMeHTaIus MakeTOB HE MPUMEHSICTCS.

Hwxe mpuBeieHO onucanue CTPYKTYpPBI ISl MapIipyTa:

Number 3 okrera IP-aapeca

delay 3ajiepKKa B IECSTKAX MUKPOCEKYH]] 3 OKTETa

bandwidth [IponyckHas ciocooHoCcTh, B KOuT/c 3 okTeTa

uchar mtu MTU, B okTerax 2 oKTeTa

reliability IPOIEHT YCIIENTHO TepelaHHbIX makeToB tX/rx 1
OKTET

load MPOIEHT 3aHATOCTH KaHana 1 okrer

hopcount Yucno maroB 1 okTer

Cyobmone omucanue mapmpyrta Number onpenensier IP-agpec mecta
HA3HAYCHUS, JUIsI SKOHOMUHM MECTa 3JIeCh HCIOJIB3YETCS TOJBKO 3 ero Oaifra.
Ecnmu mone 3agepKKW COJAEPKUT TOJNBKO €IWHUIBI, MECTO Ha3HAYCHHUSI
HETOCTHKUMO.

[TponyckHas crioCOOHOCTh U3MEPSETCS B BEJIMUMHAX, OOpaTHBIX OUT/CEK,
ymHoxerHbx Ha 10°. (T.e., ecim mpomyckHas crioco6HocTs paBHa N K6ut/c,
to ee usmepenuem B IGRP oymer 10000000/N.) HanexxHocTh u3MepsieTcs: B
noisx ot 255 (r.e. 255 coorBerctByer 100%).3arpy3ka usmMepseTcs Takxke B
JOJISIX OT 255,a 3a/iepKKa B JECATKAX MUJUTUCEKYH]I.

Hwxe npuBeneHp! 3HAUYCHUS 1O YMOJYAHUIO JJIST BEJIMYHMH 3aICPKKHA U
MPOMYCKHON CIIOCOOHOCTH.

KoMmOvHupoBaHHAsT METpHKa B JACHUCTBUTEIHHOCTH BBIYUCISACTCS 10
cenyrorei popmye (mis Bepcun Cisco 8.0(3)):

MeTtpuka = [K1*mponyckHas_criocoOHOCTb +
(K2* mpormryckHas_cnocoOHOCTh)/(256 - 3arpy3ka) + K3*3amepxkka] *
[K5/(nanexunocTs + K4)].

Ecou K5 == 0, unen HamexxHocTH oTOpackiBaercs. [lo ymomdyaHuio B

IGRP K1 == K3 == 1, K2 == K4 == K5 == @, 3arpy3ka JIS)XUT B UHTEpBaJjec
ot 1 1o 255.
3HaueHWs BENWYMH  3aJepXKKAU M  TPOMYCKHOW  CIOCOOHOCTH,
UCTIOJIb3YEeMbI€ TI0 YMOTYAHUIO
Tabnuna 7
Buna cpeabt 3ajepxka IIponyckHas
CIOCOOHOCTH



CryTHHK 200,000 (Zexk) 20 (50C

Mo6wut/C)
Ethernet 100 (ducek) 1,000
1.544M6wut/c 2000 (2Qucek) 6,476
64 Kowurt/c 2000 156,250
56 Kourt/c 2000 178,571
10Ko6wur/c 2000 1,000,000
1 Kour/c 2000 10,000,000

6.3.4 EIGRP
B nauvane 90x romoB paspaborana HoBas Bepcusi nporokosia IGRP -
EIGRP ¢  ynyumieHHbIM — aarOpUTMOM  ONTHMM3ALUM  MapIIPyTOB,
COKpAIllEHHbIM BpPEMEHEM YCTAHOBJICHHsS M MackaMu cyOceTedl MepeMeHHOMN
mnbl.  EIGRP mogmepxuBaeT MHOTHE TPOTOKOJBI CETEBOTO  ypPOBHS.
Paccpuika mapipyTHOi HH(OpMALIUK 3/1€Ch TPOU3BOIUTCS JHIb IPU U3MEHUHU
MapuipyTHOM curyanuu. [IpoTOKOT MEpHOAMYECKH PpacChUIAET COCETHUM
MapuipyTtuzaropam  kopotkue coobmenus Hello. Tlomydenme otkimuka
O3HA4aeT, 4YTO cocel (PYHKIMOHAIEH M MOXHO OCYIIECTBIATH OOMEH
mapuipyTHoit uHpopmanueit. [lpotokon EIGRP ucnons3yer Tabmuiisl coceneit
(agpec u muHTEpdeEiic), Tomosornueckue TadbauIlpl (apec MecTa Ha3HAYCHUS U
CIHMCOK coce/ied, OOBSABISIFOIINX O JOCTYIMHOCTH 3TOTO ajpeca), COCTOSHHS U
METKA MapuipyToB. [l KakI0ro MPOTOKOJBLHOTO MOMYJS CO3IAeTCS CBOS
tabnuma cocezeit. IIpoTokosiom wucnonb3ywTes coobmeHus tuna hello
(MynpTHKAacTHaAs aapecanus), noareepxkacHue (acknowledgent)akryamu3amms
(update)zanpoc (query,Bcerma MyJIbTUKACTHBIN) U oTKIMK (reply, moceuiaercs
OTIIPABHUTEINIO 3ampoca). MapmpyThl 371eCh ACTATCS Ha BHYTPCHHUE U BHEIIHNE
- TOJIyYCHHBIE OT JAPYTUX TMPOTOKOJOB WM 3alMCAHHBIE B CTaTUYECKUX
Tabnuuax. MapupyTsl moMeuaroTcss HAeHTU(UKATOpaMH UX Havana. BuemHue
MapUIPyThl IOMEYAIOTCA Ceaytome nudopmanmei:
Unentuduxatop MapIIpyTH3aTOPa EIGRP, KOTOPBIN
OCYIIECTBIISIET PACCHUIKY HH(POPMAILIMU O MapIIPyTe
Homep AS, rae pacmosioxkeH agpecat MapuipyTa
MeTka agMHUHHCTpaTOpa
Wnentuduxatop mpoTokoa
MeTpuKa BHEITHETO MapIIpyTa
burtoBsie hraru Mapuipyra Mo yMOJI9aHHUIO
[Tpotoxon EIGRP monHocthio coBmectum ¢ IGRP, on obecneunBaer
padoty B cetsax IP, Apple Talka Novell.

6.3.5 BGP

[Mpotokon BGP (RFC-1267, BGP-3; RFC-1268; RFC-1467, BGP-4; -
1265-66, 1655pazpadoran kommnanusivu IBM u CISCO.I'naBnas niens BGP -
COKpPAaTUTh TPAH3UTHBIMN Tpaduk. MecTHb Tpaduk aMO0 HayMHAETCS, JTHOO



3aBepliaeTcs B aBTOHOMHOH cucteme (AS); B NHpPOTHBHOM cllydae — 3TO
TpaH3UTHBIN Tpapuk. CucreMbl 6e3 TpaH3UTHOTO Tpaduka HE HYXKAAIOTCS B
BGP @M nmocrarouno EGP mis oOrienus ¢ TpaH3uTHBIME y3iamu). Ho He
Bcsikas OBM, ucnonp3yromas npotokon BGP, ssusercs mapmipytuzatopowm,
Jake eclii OHa OOMEHHMBAETCS MapIIpyTHOW WHQPOpMaIUedl ¢ MOrpaHuIHBIM
MapIIpyTU3aTOpOM  COCEAHEW  aBTOHOMHOW  cucTteMbl. AS  mepemaer
“H(pOpMAIIMIO TOJIBKO O MaplIpyTax, KOTOPHIMH OHa cama nojbs3yercsi. BGP -
MapIIpyTU3aTOPbl OOMEHHBAIOTCS COOOIICHUSIMH 00 M3MEHEHHH MapIIpyTOB
(UPDATE-coo0menus1, puc. 69). MakcumainbHasi JUIMHA TaKUX COOOIICHHIA
cocraBiseT 4096 okreToB, a MuHuMaibHag - 19 okreroB. Kaxknoe cooO1ienue
UMEET 3aroJIoBOK (PUKCUPOBAHHOTO pazMepa. OO0beM MHPOPMAIIMOHHBIX TOJEH
3aBUCUT OT THUIIA COOOIIICHMUSI.

0 3 16 24 31
Mapkep
16 oKTeTOB
OnuHa Twn

Puc. 69.®opmar BGP<o06mmenunii 00 n3MEHEHUsIX MapIIpyTOB

[Tone maprep copepxut 16 oxrteToB. Mapkep MOXET HCHOJIb30BATHCS
Ui OOHapyKeHUs MOTepU CUHXpoHHU3auuu B pabore BGPaptaepos. Ilone
OIUHa UMEET JIBa OKTETa M OIpenessieT OOy AIMHY COOOLICHHS B OKTETaXx,
BKJIFOYAsl 3aroJIOBOK. 3HAYEHHE STOr0 MOJs JOJDKHO JiexaTh B mpenenax 19-
4096. Ilone mun npenctaBisieT coOOM KOJ Pa3HOBUIHOCTH COOOIICHUS U
MO’KET IPUHUMATh CIICIYIOIINE 3HAYCHMUS

1 OPEN OTKpBITH)
2 UPDATE (@3MEHHUTD)
3 NOTIFICATION (BHUMaHUE)
4 KEEPALIVE (erre *xuB)

[locnme TOro Kak CBSI3b Ha TPAHCIOPTHOM TPOTOKOJIBHOM YPOBHE
yCTaHOBJIEHA, MEPBOE COOOIIEHHE, KOTOPOE MOJDKHO OBITh MOCIAHO, - 3TO
OPEN. [Ipu ero ycmneurHoM MPOXOXKIACHUHM MapTHEP AODKEH OTKIMKHYTHCA
cooomennem KEEPALIVE ("Eme »xuB"). Ilocime 3TOro BO3MOXKHBI JIFOOBIC
cooOmenus. Kpome 3aronoBka, coodmenue opencoaepxxut nods (puc. 70):



BepcuAa

MoA aETOHOMHAA CMCTEMA Bpems coxpaHeHuA

Kon
ML eHTW dMKa LMK

Puc. 70 ®opmat coobrieHus open
[lone 6epcus ommMchIBaeT KOJ BEPCHHM HCIIOJIB3YyeMOTO MPOTOKOJA, Ha
ceroans 1yist BGPow paBen 4. JIByx-0KTE€THOE T10JI€ MOSI ABMOHOMHASL CUCHeMA
onpezaenser koa AS otnpaButens. [lone spems coxpanenmus xapakTepusyeT
BpeMsi B CEKyHJaX, KOTOpO€ OTIPAaBUTENb IMpeajaraeT 3aHeCTH B TanlMep
coxpanenus. I[locne momyuenusi coobmenus OPEN BGP -mapmpytuzatop
JOJKeH BbIOpaTh 3Haue€HUWE BpeMeHU coxpaHeHus. OOBIUHO BBIOMpaAETCs
MEHBIIIEE U3 MOIYYSHHOTO B COOOIIEHUH OPENH 3HAUYEHHs, OTPEACIIEHHOTO MPU
koHpurypamuu  cucteMbl  (0-3cex). Bpems  coxpaHEHHS ~— OIpeaenseT
MakCUMajJbHOE BpeMs B cekyHAax Mexnay coobmenusimu KEEPALIVE u
UPDATE wunu wmexny nsyms UPDATE-cooGmenusmu. Kaxmnomy y3ny B
pamkax BGP mpunuceiBaercs 4-okteTHbiil uoenmuguxamop (BGP-identifier,
3a/laeTCcsl MPU MHCTAUIALNNUNA M UASHTHYCH IJIsi BCeX MHTEp(EHCOB JOKATHHON
cetn). Ecnu 1Ba y3/ma ycTaHOBWIIM J[Ba KaHaua CBSI3U JAPYr C JIPYroMm, TO
COTJIACHO TpaBWJIaM, JOJDKEH OBITh COXpaHEH KaHall, HAUYMHAIOIIUNCS B Y3II€,
BGPunentudukarop  kotoporo  Oosbiie. [IpemycMoTpeH — mMexaHU3M
paszpeiieHus IpooOieMbl IPU PaBHBIX WACHTU(PUKATOPAX.
Bes mapmpyTtHas wHbOpMaIis XpaHUTCS B CIIENUATLHON 0aze JaHHBIX
RIB (routing information baseMapmpyraas 6a3a ganaeix BGP cocroutr u3
TPEX 4acTeu:
1. ADJ-RIBS-IN: 3amomunaer wmapuipyTHyio HHGOPMAIIUIO, KOTOpas
noinydena wu3 updateeooOmieHmii. DTO  CIHUCOK
MapIIpyTOB, U3 KOTOPOro MOXKHO BbIOMpaTh (policy
information base - PIB).

2. LOC-RIB: ConepXuT JIOKAIbHYI0 MapIIpyTHYIO HWHQOpMAIIUIO,
koropyto BGP - wmapmpyrtuzatop  otoOpadn,

PYKOBOJICTBYSICh MapuIpyTHOM mojutukoit, uz ADJ-
RIBS-IN.

3. ADJ-RIBS-OUT: Conepxut nndopmannio, KoTopyro jgokanbHbeiii BGP-

MapIIpyTH3aToOp OTOOpan Il PaCCBUIKH COCEISM C
nomousro UPDATE-<o001enmii.

BGP maeHTMdMEaTOR

HMaeHTHUhMKaLUKM O HHBIE BaHHBIE




Tax kax paszupie BGP{iapTHepsl MOTyT HMETh pa3HYIO MOJUTHKY
MapuIpyTU3aLK1, BO3MOKHBI OCHMJUIALUN MapIIpyTOB. J{JIs1 HCKIIOUEHHS 3TOTO
HEO0OXOJMMO BBITIOJIHATH CIIEAYIOIIEe MPAaBUIIO: €CIM MCIOIb3YEMbIN MapuIpyT
o0BsiBJIeH He pabounm (B MpoIecce KOPPEKTHPOBKHU MOIYYEHO COOOINCHHUE C
COOTBETCTBYIOIIUM aTpHUOyTOM), JO TMEPCKIIOUeHHUs Ha HOBBIA MapuIpyT
HEOOXOJAMMO PETPAHCIUPOBATh COOOIIEHHE O HEAOCTYIMHOCTH CTapOro BCEM
COCEJIHUM Y3JIaM.

[Iporokon BGPno3BosisieT peann3zoBaTh MapIIPyTHYIO MOJUTHKY .

[Tonrutuka oTpaxkaercss B  KoHpurypanuoHHeix  ¢aitmax BGP.
MapuipyTHasi HOJUTHKA - 3TO HE YacTh MPOTOKOJIA, OHA OMpEENsieT pelieHus,
KOTrJla MECTO Ha3HAu€HUs JOCTHKUMO HECKOJbKHMHU MyTSIMH, TIOJIUTHKA
oTpaxkaeT cooOpakeHus O€30MacHOCTH, SKOHOMHMUYECKHE WHTEpPEeChl U TIp.
KonmdectBo ceteit B mpenenax onuoit AS He numutupoBaHo. BGPucnonb3yer
TP TauMepa:

Connectretry (copoc mpu nHUTMATH3AIMK 1 Koppeknun; 120cek),

Holdtime (myck npu nonyuennu komana Updatennn Keepalive; 90ek)

Keepalive (nyck npu noceuike coobuienns Keepalive; 30ek).

BGP otnuuaercsa ot RIP u OSPFrem, uto ucnons3yer TCP B kauectBe
TPaHCIOPTHOTO MpoToKoJa. /IBe cuctemsl, ucnoinbdyromue BGP, ces3piBatorcs
Jpyr ¢ JpyroM H mepechutaroT mnocpeAcTBoM [CP mojHble TaOauIlsl
MapuipyTu3auud. B nanbpHeiiliemM oOMEH HWAET TOJNBKO B Clydae KaKHUX-TO
u3MeHennii. OBM, wucnons3ytomas BGP, He o06s3arensHO  sBISETCS
mapuipytuzaropom. Coob1ieHrs 06padaTbIBalOTCA TOJNBKO MOCIE TOTO, KaK OHU
MOJTHOCTHIO MOTY4EHBI.

BGP sBinsieTcs mpOTOKOJIOM, OPUEHTUPYIOLIUMCS] Ha BEKTOP PACCTOSHUS.
Bekrop ommceiBaetrcs cnuckom AS o 16 out Ha AS. BGPperymnsapHo (kaxapie
30cek) noceutaer cocensim T CP-cooOrienust, moTBEPKAAOIIHIE, YTO y3€Il KUB
(ato He TO *e camoe uto "Keepalive" - pynkmus 8 TCP). Ecom n1Ba BGP-
MaplipyTH3aToOpa  MOMBITAIOTCS  YCTAaHOBUTHb CBSI3b  JAPYT C  JAPYroM
OJIHOBPEMEHHO, TaKHe JBE CBSI3M MOTYT ObITh YCTaHOBJICHBI. Takas cuTyanus
HA3bIBAETCSI CTOJKHOBEHHUEM, OFHA M3 CBsI3eW JOJDKHA OBITh JIMKBUIMPOBAHA.
[Ipy ycTaHOBJIEHUM CBSI3M MApPUIPYTU3ATOPOB CHAuyaja JEIAeTCs MOMbITKA
peann30BaTh BBICIIMKA U3 MPOTOKOJIOB (Hanpumep, BGP-4),ecnin oaun U3 HUX
HE MOJJIEP>KUBAET 3TY BEPCHUI0, HOMEP BEPCUH TMTOHUKAETCSI.

[MIpotokon BGP-4 sBnsiercs ycOBEpIICHCTBOBaHHOW Bepcued (1Mo
cpaBHeHnio ¢ BGP-3). Dra Bepcusi mo3BossieT mepechurath HH()OPMAIUIO O
MapuipyTe B paMmkax onHoro |P-makera. Konnenmus kiaccoB ceteil u cyoceTu
HAXOSATCSI BHE paMOK 3TOM BepcHH. [|j1st TOro 4ToObl MPUCTIOCOOUTHCS K 3TOMY,
U3MEHEHa CeMaHTHKa W KoaupoBaHue aTpubyra AS_PASS.BBenen HOBbII
arpubyr LOCAL_PREF (cremenr mnpearnodTuTeNnsHOCTH MapHipyTa st
coOoctBeHHOW AS), KOTOpBIA YHpOIIaeT MpoIenypy BbIOOpa MappyrTa.
Atpuodyr INTER_AS_ METRICS nepenmenosan 8 MULTI_EXIT_DISC (4
OKTETa; CIY)KHUT JUIsi BBHIOOpa MyTH K OJHOMY M3 cocenei). BBeneHbl HOBBbIC
atpuobytet ATOMIC_AGGREGATE u AGGREGATOR, xortopsie



MO3BOJISIIOT TPYNIUPOBATH MapmipyThl. CTPYKTypa JaHHBIX OTPaKaeTCsd W HA
CXEeMe MPUHSTHSI PEIICHUs, KOTOpast UMeeT TpH (a3bl:

1. BelunciieHre CTEMeHW MPEIIOUTeHUs I KaKIO0TO MapIipyTa,
MOJIYYCHHOTO OT cocemHeld AS, m mepemadya MHPOPMAUHM JIPYTUM  Y3JIaM
MecTHOU AS.

2. Bre16op nydimiero mapuipyTra W3 HaJIUYHOTO YHCIA JJI KaXKJAOu
TOYKU Ha3HaueHUs U ykiajaka pesyiasrara B LOC-RIB.
3. Pacceuika nHdopmaluu BceM coceTHUM AS COTJIaCHO TOJIUTHKE,

3amokeHHot B RIB. [I'pynmupoBka MapmpyToB ©  pegakTUpOBaHHE
MapHIpyTHOU WH(POPMAITUH.

6.3.6 becknaccoBasi uHTepaoMmeHHaa mapupyTtusaums (CIDR)
beckiraccoBas maTepnomennas mapmpytu3anus (CIDR- classless interdomain
routing, RFC-1520, -1519) emtoco6 u3bexarb Toro, 4roObl Kaxmas C-ceTbh
TpeboBasia CBOIO TaOmmiy MapmpyTtu3anud. OCHOBOMOJATAIONIUN TTPUHITHII
CIDR 3akmrouaercs B rpynmnupoBke (arperatupoBanuu) |P-agpecoB Takum
00pa3oM, 4TOObI COKPATUTh YKMCIIO BXOJ0B B Tabauiax mapipyrusanuu (RFC-
1519, RFC-1518, RFC-1467, RFC-1488porokon coBmectum ¢ RIP-2, OSPF
u BGP-4.0cHoBy npoTOKOIa COCTABIsAET Hies OECKIACCOBBIX aJpeCOB, e HET
JeJIeHUsT MEeXy mojeM cetd u nojieM OBM. [lononnurtensHas uHbopmMaius,
Hanpumep 32-pa3psiiHas Macka, BbIIEISAONIAs ToJie aJipeca CeTH, NepeaaeTcs B
pamMKax MpOTOKOoJa MapmpyTusamuu. [Ipu 3TOM BBIAEPKUBAETCS CTporas
UepapXxusi aapecoB. IMPOBaljep > MpEANpUsATHE > OTHSH/3JaHHEe > CErMEHT
JoKanbHOM cetu. ['pymmoBoii  (arperatHeiii) agpec  BOCHPHUHUMAETCS
MapHIpyTH3aTOPOM KaK OJWH anpec. ['pymmy MoxeT 00pa30BBIBaTh TOJBKO
HEMpephIBHAsE  moclieoBaresibHOCTh  |P-aapecoB. Takoit  OeckiiaccoBblii
WHTEPHETOBCKUU aapec dacTto HaseiBaeTcs |P-mpeduxcom. Tak, axapec
192.1.1.0/2403na4yaer nuamnazoH azapeco 192.1.1.0 - 192.1.1.255% anapec
192.1.128.0/17onucekiBaer auamnazon 192.1.128.0 - 192.1.255.255akum
o0pa3oM, 4YHUCJO, CHEAyIollee Ioclie KOCOW uepThl, 3a7aeT KOJIUYECTBO
JNBOMYHBIX pa3psAoB NpePukca. DTO MPEACTABICHUE HCIONb3YEeTCs MpH
OMMCAHUM MOJIUTUKU MapIIPyTU3ALMU U CAMUX MapUIpyToB. J[Jisl MpuBEIEHHBIX
IPUMEPOB 3TO B TEPMHUHAX MACOK BBITJISIUT CIIAYIONMM oOpa3om (puc. 71):

0 i 16 24 31

12346676 123456678 12345678 123456678

11111111 11111111 11111111 00000000 24

11111111 11111111 10000000 00000000 17

Puc. 71  24u 17 nnuubl npedukca ceTu.

Crnenyer MOMHUTB, 4YTO MAacCKH C pa3pblBaMU 3/1€Ch HEJOITYCTUMBI.

Bpsin nu cozmarenu WuTepHeT mpeamoiaraiu, 4TO KOraa-nu0o, TeM
Oosee mpu UX KU3HU, BO3HUKHET nepunut |IP-anpecos. Pa3zbuBka cereit Ha Tpu



kinacca A, B u C yxe HEe MOXET 0TBedaTh COBpEMEHHBIM TpeOoBaHUsIM. CeTb
kracca A ¢ ee 16000000ampecoB crnumikoMm Benuka, a kimacca C c 254
ajpecamMu, Kak mpaBuiio, ciaumikoM mana. Cetu kimacca B ¢ 65536 mammnamu
MOTYT TIOKa3aThCsl ONTUMAJIbHBIMU, HO Ha MPAaKTUKE Ka)aas U3 3TUX CETeH He
o0ecreurnBaeT ONTUMAIbHOTO HCIOJIB30BAHUS aJPECHOTO MPOCTPAHCTBA, U
BCErJa OCTaIOTCS HEHUCIOJIb30BaHHbIE ajapeca. [IpobGrema MapuipyTuzanuu
MOXET OBbITh pelleHa MyTeM peanu3auud Oonee TIIyOOKOW CTPYKTYpHOU
uepapxuu, TJie Kkl |P-agpec umeeT Ko cTpaHbl, peruoHa, ropojia, CeTu, HO
IpU 3TOM pa3Mep ajapeca JAOHKEH CYIIECTBEHHO MpEBbIIaTh 32 paspsia, Tak
KaK ajgpeca Hen30exHO OyIyT MCIOJIb30BaThCs KpalHe He 3()(PEKTUBHO - Bedb
Kurato 1 Monako OyayT BbIJEJIE€HBI PaBHbBIE aAPECHBIE 30HBI. ITO MOXKET CTaTh
BO3MOXKHBIM MpU BHEAPEHUHU TexHonoruu |IPv6.

Ecnu 6w1 B anpecax kiacca C s koaa Homepa 9BM 6110 Boizeneno 10
wm 11 O6ur (1024-2048), cutyanmus Obuia Okl Oojiee  TPUEMIIEMON.
Mapuipytuzarop paccmaTtpuBaet |P-aapecHyio cpery Ha ABYX YPOBHSX - aJpec
cetu u aapec OBM, npu 3TOM npakTUUEeCKH OHU pabOTaIOT TOJIBKO C aJpecaMu
cereil. Uucro 3amuceid B MapIipyTHON TaOJIMIlE OJDKHO OyaeT ObITh PaBHBIM
NIOJIOBUHE MUJUTMOHA 3amuceit (mo uuciy 610koB C-aapecoB).

IIpoGiiema MokeT OBITH pellleHa, eclii 3a0bITh MPO pa3dueHue Beel
coBokynHocTH |P-ampecoB Ha kiaccel. Takas MoJeiab peanu3yeTcs B paMKax
npotokojia CIDR (Classless InterDomain Routind. atoii Moenu Kaxmoi
CETH CTaBUTCSI B COOTBETCTBUE OMPEEICHHOE YUCIIO CMEXKHBIX OJOKOB 1o 256
anpecoB. Jlamee HMCHOJB3yeTCS  HW3BECTHOE  Teorpauyeckoe  30HHOE
pacnpenenenue IP-anpeco  (RFC-1519). Ilpotokon mpu  HpOCMOTpe
MapUIPYTHBIX TaOMUI] MpeArojaraeT MPUMEHEHHE CHEIHAIbHBIX MacoK U
UH/ICKCHBIX MEXaHU3MOB.

6.3.7 NMonuTnka mapwpyTusaumm

CopepxaHreM TOJUTHUKUA MapUIPyTH3aI[UU SBISIOTCS NpaBHJia OOMEHa
MapIpyTHOW MHpopMaIed Mexay aBToHoMHbIMU cucteMamu (RIPE-181.txt).
He cnenyer myraTe "MapuipyTHYHO MOJUTUKY W OPOCTO "TOJUTHUKY', MEKIY
HUMH TaKoO€ K€ pas3jinuue, KaKk MeXAy  MWIOCTUBBIM TOCyJapeM’ H
"rocympapeM”. CriocoObl MX ONUCAHUS PA3HATCS CTOJb XK€ 3HAUUTENIbHO. [Ipu
ONMCAHUU OOBIYHOW MOJUTHUKU OJHOW U3 TJaBHBIX 3aJau SIBISIETCS COKPBITHE
UCTUHHBIX HAMEPEHUI, a OTHUM U3 CPeACTB - MHOrociaosue. [Ipu onucanum xe
MapLIPYTHOM IMOJIMTUKHU BayKHbI JAKOHMYHOCTh M YETKOCTh. B MHTepHET s
pelIeHns ITOM 3a7auu BeIpabOTaH CTaHAAPT, KPAaTKOE U3JI0KEHHE KOTOPOro Ha
KOHKPETHBIX IpuMepax Oyner npuBeneHO Huxke. OO0beKTaMM MaplIpyTHOM
HOJIUTUKY BIIsIIOTCS aBToHOMHBIE crcteMbl (AUT-NUM) u mapmipytsr (route).
Cy1iiecTByeT Ba akTa MaplIPyTHOM MOJIUTUKH:

onoBeneHue (announcey Bocnpusitue (accept).

OTU aKkThl OMpPENessIIOT B3aUMOICHCTBHE C ONMIKAWIIMMH COCEISIMH.
CoBOKyNHOCT, ~ HMH(OpPMALNUK, BBIJAHHOW  BCEMH  MaplIPyTHU3aTOPAMHU
peruoHalbHOM ceTu, omuchiBaeT ee rpad. CremyeT MMeTs B BHAY, YTO B



npenenax aBTOHOMHOW cucteMbl (AS) Moxker paboTaTh TOJIBKO OJUH
BHYTpeHHUH mnpoTokon MapmpyTtm3anuu (IGP), a oOmen wmapmpyTHOU
uHpopmaluen Mexa1y aBTOHOMHBIMUA CUCTEMaMU MPOUCXOAUT B COOTBETCTBUU
C  BHEmIHMM  mpoTokosoM  wmapmpyTtusaiuu  (EGP). Dra  wupes
npojeMOHCTpupoBaHa Ha puc. /2. O9BM (wmu y3me1) Al, Bl, C1, Dlwu
Mapuipytuzatop G-1 cocTaBistOT OJHY aBTOHOMHYIO cuctemy, a A2, B2, C2,
D2, E2u mapmpytuzatop G-2 -BTOpyIo.

[IpeameToM MapHipyTHOW MOJIUTUKH B ATOM CJIy4ae SIBISIETCS pelIeHue
AS1 nocnate MapuipyTHyro uHdpopmaimo AS2, a Takxke pemeHue AS2 sty
nH(OpPMAIMIO TPUHATh M HWCIOJNB30BaTh. He CyIecTByeT HUKaKuWX MpaBui,
KoTopble Obl BeIHYkAanu AS1 u AS2 x mpuHATHIO Takux pemieHuil. Taxum
o0pa3oM, MPOTOKOJ MaplUIpyTHU3alMU Ompenesser (opmar MapHIpyTHOR
uHbOpMaIK, CIOCO0 ee MEePeCchUIKU U XPaHEHUsI, HO PEILEHUsI O €€ MOCHUIKE
Tol win wHOM AS, a Takke pemeHre 00 WCIOIb30BaHUA MaPIIPYyTHOM
uHbOpMaInH, MOCTYTAIOIIEH U3BHE OCTAIOTCA B pyKax aAMHHHUCTpaTopa AS.

Tak kak Bce CYyIIECTBYIOIIME MPOTOKOJbI MapIIPyTH3ALUUUA UCIOJIB3YIOT
npu paboTe ¢ MakeTaMH TOJBKO aJpec MecTa Ha3HayeHUs, pPa3JeiuTh MOTOK
MAaKEeTOB, KPOME KaK IO 3TOMY MapaMeTpy HEBO3MOKHO. Eciu makeTsl ¢ 0JIHUM
U TE€M K€ aJpecoM MecTa Ha3HauyeHUs Momnaiu B oOmui mapuipytusatop, AS
WJIM KaHaJ CBSI3M, OHU OOpEYEHBI Jjajiee JBUTaThCs BMECTE.

A1 G-1 I F( G-2 B2

. BHeWwHHn |
~ npoTokom
o)

ABTOHOMHaA cuctema 1 ~ ABTOHOMHaA cucTEMa 2

Puc. 72.Cxema CBSI3M aBTOHOMHBIX CHCTEM

OcoOblIii citydail cocTaBiIsIeT TOMOJIOTHS, NMPH KOTOpO# 1Be AS HMEIOT
MHOTO BO3MOXKHBIX MAapIIPYTOB CBS3M C PA3IUYHBIMUA  MOJUTHKAMU
mapmpytusanuu (puc. 73).



193.0.1.1 Kanan 1 193.0.1.2

O———0

AS1 AS4

193.0.1.5 O O 193.0.1.6

KaHan 2

Puc. 73 CeTb ¢ HECKOJBLKMMH BO3MOXXHBIMH MapIIPyTaMH CBS3H MEXKITY
AS

[Tonq xaHamoM B [JaHHOM Ciy4ae IojApa3syMeBaceTcs Jrobas cpena
kommyHukaiuu - Ethernet, FDDIlu 1.1.. Moxer Tak ciayuutbes, 9to AS2
MPEANOYUTAET UCIOJIb30BaTh KaHal 2 TOJbKO st oomeHa ¢ AS4. A kanan 1
UCTIOJNIB3YeTCsl I cBsizu ¢ AS3 1 B kKadecTBe pesepBHoro Mapmpyra (back-up)
k AS4 B cnydae BbIXOJla M3 CTposi KaHaja 2. JIys omucaHus MapHipyTHOM
NOJIMTHKHA HUCTOJB3YIOTCS aTpuOyThl INteras-inu interas-out.2tu aTpuOyThI
MO3BOJISIIOT ~ OMHKCATh JIOKAJbHBIE pemeHuss AS, OCHOBaHHBIE Ha €¢
MPEAMOYTEHUSIX, TaK KaK 3TO jaenaercs B mportokoiax BGP-4umu IGRP.

7 TexHonorun INTERNET. CepBuc B cetax

Hutepner (Internet) —to BceMupHas CeThb.

ITon Tepmuuom “INTERNET" mnonumaercs, BO-NEpBBIX, CIOCOO
opram3any WH(OOPMAIMOHHOTO OOMEHAa, OCHOBAaHHBI Ha NPUMEHEHUH
cemeiictea mpotokonoB TCP/IP fianee TCP/IP); Bo-BTOpBIX, TI00AIbHOE
coobmmectBo mupoBeix MBC, koropeie wucnonb3ytor TCP/IP mis obmeHa
JAHHBIMHU.

7.1 OpraHusauuoHHble cTpYKTypbl INTERNET.

[enTpanpHblii opran 1o ynpasieHuto cetbio INTERNET - IAB (Internet
Activities Board) BxiarouaeT aBa moAKOMHTETa: uccienoBaTtenbckuii IRTF
(Internet Research Task Force) "sakonomarenwpnbii"  IETF (Internet
Engineering Task Force). IETFoenornas crpykrypa INTERNET, Benaromas
BOMIPOCAMU CTaHJapTH3anwu, npuHumaromas crannaptel RFC (Request For
Comments)u sBisrOmAsCcS MEKIYHAPOAHON OpraHu3aliei, BKIOYArOIIEH
Oospive ceknuu (MO HANpPAaBICHUSM), BHYTPU KOTOPBIX, B CBOI O4YepElib,
dopmupyroTcs padoune rpymmbl (o 3amadam). [IpakThka NpUHATHS MPOEKTa
RFC 6a3upyercs Ha HEOOXOIUMOCTH PACCMOTPEHHS HECKOJIBKUX HE3aBUCHMBIX
peanuzanuii npeagaraemoro cranaapra. Bee npunsteie IETF cranmapter RFC
(a Taxke npyrue matepuainbl) oOmemnoctyrnubl BHyTpu INTERNET uepes
AJIEKTPOHHYIO TTOUTY, (haliJIOBBIE CEPBEPHI U IP.



B INTERNET Taxxe cymectByeT opraH, OTBETCTBEHHBIM 3a
pacrnpocTpaHeHHEe TEXHHYECKONW HHpopMaluy, paboTy IO pPErucTpalud u
noakioueHuto Tmonb3oBarenier k  INTERNET wu 3a pemenue psna
aAMUHUCTPATUBHBIX 33/1a4, TAKUX KaK pacHpeiesieHue aJapecoB B 3TOU
robasbHOM ceTu. DTOT opraH HaszeiBaeTcs: LleHTp cereBoit uHpOpManuu
(LICH: Network Information Center NIC).

NHutepHeT Bo3HUK U3 MpoekTa Munucrepctsa 06oponbsl CIIA, KOTOpHIit
naspiBasics ARPANET (Advanced Research Projects Agency Netyvddkor
NpoeKT ObUT pa3paboTaH Kak TEeCT JJid CEeTH C KOMMyTalued nakeroB. B
ARPANET wucnons3oBasics mnporokon TCP/ |IP, koropelii mpomospkaer
NpUMEHATHCA B IHTEpHETE U CEeroHsl.

IlocrenenHo wuccnenoBaTenbCKu HHTEpEC K MHTEpHETY CMmeHmIcs
KoMMepueckuM. B OusHece u mpocTo B MOBCEAHEBHOW >XM3HM K WHTEpHETY
eKEeMEeCIYHO 00paIIaoTCsi MUJUTMOHBI HOBBIX MOJIb30BaTEINIECH.

7.2 Yenyrm INTERNET.

Ceronnst Temnbl pa3BuTusi MHTepHeTa BechbMa BIEYATIISAIONIM, OIHAKO
MOJIb30BATENM CYIAT 00 3TOM B OCHOBHOM IO HaOOpy YyCIyr, KOTOpbIE€ OH
npenocrasisier. K Hanbosee nonynsipHbiM yciayram HTepHeTa OTHOCATCA:

» World Wide Web (WWW);

 ceprepsl File Transfer Protocol (FTP);
* 3JIEKTPOHHAS MOYTa;

* HOBOCTH;

» Gopher;

 Telnet.

World Wide Web

World Wide Web gcemupnas naytuHa) — 53TO MYyJIbTUMEIUHHAS
ciy:x0a HHTepHera, copepxaiias OTPOMHOE KOJUYECTBO THUIEPTEKCTOBBIX
nokyMeHToB, co3manHbix Ha HTML (HyperText Markup Language —#3bik
MOJrOTOBKM THIIEPTEKCTOBBIX JIOKYMEHTOB). [HMIEPTEKCT — 3TO METOX
NPEACTABICHUS] TEKCTa, M300pakKeHWil, 3ByKa U BHUJEO, CBSI3aHHBIX IPYr C
JIPYroM TPOM3BOJIBHON (HE IOCIIEOBATEIbHOM) aCCONMATHBHON CEThIO.
dopMar TUNEPTEKCTa MO3BOJSET IMOJB30BATENSIM MPOCMATPUBATh TEMBI B
mo6om mnopsiake. CylecTBYIOT CPElICTBA U MPOTOKOJIbI, KOTOPHIE MOMOTAIOT
«IIyTelecTBOBaTh» B MHTEpHETE, T. €. HAaXOAUTh PECYPChl U MEPEChUIaTh UX C
OJIHOTO KOMITBIOTEPA HA IPYTOM.

File Transfer Protocol

File Transfer Protocol (FTP) —spoToko:1, mo3Bosomuii nepechliaTh
daitnbel 1 1oKyMeHThl. Ero oOBIYHO paccMaTpuBalOT Kak OAMH W3 METO/OB
pabotel ¢ ypaneHHbiMu ceTsmu. CymectBytoTr FTP-<cepBepbr, koTopele
coZiepkaT 0oJbIIOe KOoau4ecTBO nH(popmanuu B Buje (daiiinos. K qaHHBIM 3THX
(baiioB HeNb3sl 0OPATUTHCS HANPSMYIO, — TOJBKO MEpEenucaB UX LEIUKOM C
FTP-<cepBepa Ha nokanbHbIi cepBep. FTP —nporpamma nepenauu ¢anaoB ajs
TCP/IP€pen. Ona peanusoBana Ha [IpuknagHom yposae moaenu OSI.



File Transfer Protocol (FTP) —eamsrii pacripocTpaHeHHBIH TPOTOKOJ
nepepaun (ailyioB Mexay KoMmmbioTepamu. OH TO3BOJISET TEpenaBaTh Kak
TEKCTOBBIC, TaK U IBOUYHBIC (haIITbI.

JJIeKTPOHHAA MOYTA

B Hacrosimiee Bpemsi JNEKTpOHHas To4YTa — OJHA U3 HauOoJee
nonyisipabix yciyr Wurtepnera. Kpome Ttoro, e-mail nmomaepxuBaer u
OOJBIIMHCTBO KOMMEPYECKHUX ONEPATHBHBIX CIY»KO; UIMEHHO pajii HEe MHOTHE
JIOAW OIUIAYMBAIOT JOCTyn K VIHTEpHETY WM K JAPYTUM OIEpPaTUBHBIM
cimyx6aMm. UtoObl mociatk cooOmieHre, Bbl JOKHBI yKa3aTh 3JIEKTPOHHBIH
anpec (e-mail addressjyionydarens. Ot aapeca BKIIOYAIOT UIACHTU(UKATOP
II0JIb30BATEIsI, 32 HUM CJIeyeT 3HaK @ ,3areM ajpec KOMITbIoTepa-ImoyJdarelis.
Hanpuwmep, snexkrponnsiit aapec npesuaenta Coenunennsix lItatoB Amepuku
BRITIAMT Tak: president@whitehouse.gollocnenane Tpu OyKBBI O3HAYAIOT,
YTO aJIpeC 3aperucTpupoBaH B JOMeHE WHTEepHETa, KOTOPBIM OILIaYUBACTCS
IPaBUTEITHCTBOM.

OcHoBHOE mpeuMyIiecTBO €-mail BO3MOXHOCTh TOJy4YaTh MOYTY B
yno0Hoe 1ijisi ce0st BpeMsi, a OJIHO U TO K€ COOOIIEHUE pa3ociaTh Mo JIFOOMY
KOJIMYECTBY aJPECOB OJTHOBPEMEHHO.

HoBoctH
Network News Transfer Protocol (NNTP eeteBoii mpoTokoJ1 repeaadu
HOBOCTEH) — OTO CTaHAApTHBIA MPOTOKON VHTepHeTa, CIEHHaTbHO

pa3paOOTaHHBIN AJSl PACIPOCTPAHEHMS] U JOCTAaBKH HMHQPOPMAIUHU 1O CaMOMY
mmpokomy kpyry mnpobmnem. USENET — ogna u3 obGmacreit mpuMeHeHUs
NNTP.31ecr MOXHO HAWTH TOCKHA OOBSIBICHUI, Oeceabl 1 HOBOCTH.

Network NewsmpencraBiser co00if MacCCUBHYIO CHCTEMY OOJIee YeM C
JECATKAMH THICSY JEUCTBYIOMMX KoH(pepeHnnii. OHU HA3BIBAIOTCS TPYyMIIaMU
HOBOCTEH U paboTatoT 24 yaca B CyTkH, 365/1Hel B rofy.

Gopher

Xota FTP mpexkpacHo crmpaBisercss ¢ mnepenadeid (paiaoB, XOpOIIUX
CpencTB AJig paboThl ¢ (pailiiamu, pa30pOCaHHBIMU IO MHOTUM KOMITbIOTEPAM, Yy
ATOro mpoTokoaa HeT. [ToaToMy OblIa co3/laHa yCOBEPIIEHCTBOBAHHASL CHCTEMA
NIepEChIIKU (aityioB, KOTOpas mojy4uiia Ha3Banue Gopher.

Yepes cucremy menro Gopher mo3BossieT He TOJIBKO MPOCMOTPETh
CIIUCKH PECYPCOB, HO U MEpPEChUIaeT HYKHbIA MaTepuall, Ipu4eM 3HaTh, I7I€ OH
pacrojioxkeH, BOBce He oOs3arenpbHo. Gopher — omna w3  Hambolee
BCEOOBEMITIOIIMX CHCTEM MPOCMOTpA, HWHTETPUPOBAHHAA C  JPYTUMHU
nporpammamu, Takumu, kak FTPumu Telnet.B Mareprere oHa Obliia MIMPOKO
pacmpocTpaHeHa /10 HeJJaBHETO BPEMEHH.

Telnet

Telnet — omun w3 mepBbix mporokonoB MHrepHera. Ero MoxxHO
MCIOJIB30BaTh KaK yAaJeHHbIN TepMuHan xocta MHTepHeTa. Bo Bpems CcBs3u C
XOCT-KOMITbIOTEpOM HMHTepHETa KOMIIbIOTEp paboTaeT Tak, Kak OyATO €ro
KJIaBUaTypa M JUCIUIEH MOAKIIOYEHBI HEMOCPEACTBEHHO K YyAAJEHHOMY
koMIibtoTepy. [loaToMy Bbl MoxkeTe 3amyckarth MporpaMMbl Ha KOMIIBIOTEPE,



HAXOMAIIEMCS Ha MPOTHBOIOJIOXHOW CTOPOHE 3E€MHOrO Imapa, ¢ TOH JKe
JIETKOCTBIO, CIIOBHO CHNTE 3a HHM.

Orta cucTeMa TEPMHUHAI-XOCT SBOJIIOIMOHUPOBAJIA M3 CUMBOJBHBIX
cuctem UNIX, nomynsphsix eiie Ha 3ape Matepuera. Microsoft Windows 200
u Windows 9xycranaBnuBaroT nporpammy Telnetkak yacte makera yTHIHAT
TCP/IP.

¥Y3ab1 UHTEpHETA

MHorue KOMIaHWU TpeiaraloT mo VHTepHEeTy pa3jiuyHble BapUAHTHI
CETEBOM IOIJICPIKKH.

CyIecTByeT IOBOJBHO MHOIO MCTOYHHKOB, K KOTOPBIM MOXET
00paTUTHCS AAMUHUCTPATOP HIIM MHKEHEP MOEPIKKH, MPEKIC YeM BBI3BATh
TEXHUYECKOIo crernuanicta. EcTh maxke cayxObl, KOTOpble OyayT pemiarh
KOHKpeTHO Bairy mpoGiemy.

7.3 Ping u Finger.

[Tpu pabote B UHTEepHET BpeMsi OT BPEMEHU BO3HUKAIOT CUTYaIluH, KOTJa
HY)KHO OTPEIeNUTh, paboTOCIOCOOEH TN TOT WM WHOM KaHal WU y3el, a B
ciydae paboThl ¢ TUHAMHUYECKHMMH MPOTOKOJIAMHU MAapIIPyTH3AI[UH BBISCHUTH,
10 KaKOMY W3 KaHAJIOB Bbl B JJaHHBI MOMEHT paboTtaere. Mcmomnm3yercs 3Ta
npoleAypa U JIJIsl OLIEHKH BEPOSITHOCTH TIOTEPH IMAKETOB B 3a/IaHHBIX CErMEHTax
ceTH WM KaHanax. [l pernieHus 3Tux 3a1a4 ynooHa nporpamma Ping.

Ping - srto mpouenypa, koropas Oasupyercs na ICMP- u UDP-
IPOTOKOJIAX MEPECHUIKU AEHUTOrpaMM U CIYXKHUT AJS TPAaCCHPOBKH MapIIpyTOB
U TpPOBEpKH pabOTOCNOCOOHOCTM KaHAIOB W y3JIOB (B HEKOTOPHIX
IpOrpaMMHBIX ITAKETaX 3Ta KOMaHJa UMeeT uMeHa trace, hopcheck, tracertm
traceroute) lns pemrenust moctaBieHHol 3amgaun PING mcmons3yer oTKIMKA
npotokona |ICMP. Ilpumensiercas PING u npu oTiaake ceTeBbIX MPOAYKTOB.
TpaccupoBKka MOKET BBITIOIHITHCS, HAIPUMED, MOCPEACTBOM KOMaHbI Ping -q
(maker PCTCP)Ilpu Beinonnenuu 3Toi komauasl 9BM coobmut Bam Internet-
azpeca BCEX MPOMEKYTOUYHBIX Y3JIOB, UX MMEHA M BpEMs pPaclpOCTpPaHECHUS
OTKJIMKA OT yKa3aHHOTO BamH y3na. CiemayeT UMeTh B BUAY, YTO TPAaCCHPOBKA
OCYILECTBIIICTCS. HEMOCPEACTBEHHO ¢ moMolnbio |P-porokona (ommus 3amnucu
aJIpecoB TPOMEKYTOUHBIX y370B). Hmke mpuBeneH mpumep HUCIOIb30BAHUS
komanabl Ping. Ecau BeI mpocTo Hamewaraete koMmanay ping (maker PCTCP),
To OBM BBIJACT HAa 3KpaH CHOPABOYHYIO TAOJHMIy O HCIOJb30BAHUIO 3TOMN
KOMaH/Ibl:

Usage: ping [-options] host options:

Ping mo3BomnsieT HE TONBKO MPOBEPUTH PabOTOCHOCOOHOCTH KaHalla, HO
U3MEPUTh PAI €ro XapakTepUCTHK, BKJIOYas HaaexHOCcThb CXOaHyIo
MHPOpPMAIIMIO TO3BOJSIET TOJIYYHTh M Iporpamma traceroute cmomb3yer
HETIOCPEICTBEHHO |P-T1akeTh!):

Finger spisercs mpocteiM npotokosiom (RFC-1288),xoTopelii Cay)UT
JUIS TIOJTy4eHHs WH(OpManuu O TMojb3oBaTensax y3noB Internet. [Ipotokon
ucnoin3zyer TCP1opt 79. Komanaa FingermMosker 1ath BaM JaHHBIC O CITHCKE



M0JIb30BaTENeH, KOTOphIe pPadOTAIOT B JaHHBIH MOMEHT Ha MHTEPECYIOLIEH Bac
5BM, 0 KOHKPETHOM I0JIb30BaTele (1aTa MOCIEeTHET0 ceaHca BX0/1a B CUCTEMY

¥ T.J0.), O CIIUCKE 3arpyKeHHbIX 3a1ad, O Tunax uHTepdericoB (Hampumep,
TepMHHAJIOB). JlaHHBIH MPOTOKOJN oOecreuyrBacT MHTEpdeHc I yaaIeHHON
uHbopMalmoHHOH mporpammbl  monb3oBarens (RUIP  — Remote User
Information Program).

ITporoxon Fingero6asupyercs na TCP. JlokansHas 9BM ocyiecTBisieT
TCP-coenunenue ¢ yJajieHHBIM y3JI0M uepe3 ykazaHHbll moptT. [locie storo
cTaHOBUTCS focTynHOM nporpamma RUIP 1 nmonbs3oBatens MOXET MOCHUIATh i
cBoM 3ampochkl. Kaxerii 3ampoc mpencraBiser coboit ctpoky Tekcta. RUIP,
IIOJIyYMB 3alpocC, AHAIU3UPYET €ro M NPHUCBUIAET OTBET, IIOCIE YEro
COEMHEHHE 3aKPbIBACTCH.

7.4 TELNET.

TELNET mno3Bonsier mosb3oBaTento ycraHoBUThH | CP-coenunenue c
CEpBEpPOM H 3aTE€M IepeiaBaTh KOAbI HAXKATHS KIIABUII TaK, KaK eciu Obl paboTa
npoBoamiack Ha KoHcoiau cepBepa. TELNET (RFC-854, B HekoTOpbIx
peanmuzanusax tn) COyXUT JUIsl  BBIMOJIHEHUS  YNAJICHHOrO JOCTyma K
BBIYUCIIUTEILHBIM pecypcaM u 0a3zaM maHHbBIX. JJi1 Bxoja B 06a3y JaHHBIX HITH
OBM 00blYHO HyXHa ayTeHTUUKaius (BBOX HMMEHU-HIeHTH(UKAaTOpa
NOJIb30BATEIsl W €ro  CJIOBa-MpoIycka). B HEKOTOPBIX — pealu3aiusix
JIOTIyCKAeTCs ~ HCIIOJIb30BAHME  MApaMEeTpOB,  KOTOpbIE  MOJKIIOYAIOT
HEOOXOUMbIE HIMYJISTOPHI TEPMHUHAIIOB.

TELNET npennaraer tpu yciyru:

1. Onpenensier cereBoit BuptyanbHblii TepmuHan (NVT - network
virtual terminal), koropelii o0OecreuynBaeT CTaHIAPTHBIM HHTEpEHC K
YAAJIEHHOU CUCTEME.

2. Bxtouaer MexaHW3M, KOTOPBIH IMO3BOJIICT KIUEHTY U CEpBEPY
cOrJIacoBaTh OIII[MA OOMEHA.
3. OOGecrieurBaeT CUMMETPUIO COCAMHEHHUs, JOMycKas Jro0ou

nporpamme (Harnpumep, FTP),BrIcTynaTh B KauecTBe KIMCHTA.

[TpoTokomn TELNET  mo3Bosmsier  oOCiyXuBalolied  MaliuHe
paccMaTpuBaTh BCE YJaJ€HHbIE TEPMHUHAIbl KaK CTaHJIApTHBIE ' CETEBbIE
BUpTyaJbHbIE TEPMUHAJIBI CTpPOYHOro THma, padboraromue B komax ASCII, a
Tak)ke 00ecrneyrBaeT BO3MOXKHOCTb COTJIaCOBaHMs Ooyiee CIOXKHBIX (YyHKIUN
(HanmpuMep, JIOKAIBHBIA WM YAAJICHHBIH 9X0-KOHTPOJb, CTPAHHUYHBIA PEXKUM,
BBICOTA M IIMPUHA 3KpaHa W T. 1.). Ha mpuxmagHom ypoBHe Hax TELNET
HaXoOAWTCA JMOO TMporpaMMa TMOAJNEPKKH peaJbHOro TepMHUHaua, JIH00
OPUKIAAHOW  MPOLECC B  OOCIY)XMBAWIIEW MallhuHE, K KOTOpPOMY
OCYIIECTBIISIETCS JOCTYII C TEPMHUHAJA.

Telnet B3aumopeiictByeT ¢ npyroii OBM uepe3 mportokon TELNET.
Eciu xomanma TELNET Boautcs 6e3 aprymenToB, OBM mnepexoautr B
KOMaHIHBIH pexuM, HanedaraB npuriamienue telnet>.Ilpu BBoge TELNET ¢
apryMeHTaMu TMporpaMMa OCYILIECTBUT CBsi3b Bamied OBM ¢  yaaneHHbIM



KOMITBIOTEPOM, WM WM aJIpec KOTOPOTO BhI BBEIM B KA4YECTBE OJIHOTO W3
apTryMEHTOB.

ITocne Toro kak TELNET-cBsI3b ycTaHOBJIEHA, HAUMHAIOTCS TIEPETOBOPHI
00 KCIONb3yEeMBbIX OMIIUSX.

HNanee TELNET nepexoaut B pexum BBojga. B aToM pexume 1000
BBEJICHHBIM  TEKCT IMepechuiaeTca  yaanmeHHodn OBM. BBoxg  Moxker

IIPOU3BOJMTHCS MMOCUMBOJIBHO WM TMOCTPOYHO. CIHMCOK KOJOB TEPMHHAIIOB
coaepxutcs B RFC-1700.

75 FTP

FTP (RFC-959)o6ecnieunBaer (hailioBblii OOMEH MEXIy YyIaJICHHBIMU
nonbs3oBarensiMu. [Ipotokon FTP ¢opmupoBancs muorue roasl. IlepBbie
peanmmu3aiuu B MTU otHOcsaTcs k 1971r. OxonuarensHbIN B oH oOpen B 1985
roxy. Takum oOpa3om, JTaHHBIA IPOTOKOJ SIBJISIETCS. OAHUM U3 CTapEHUIINX.

Jns peanuzanuu oOMEeHa MeEXIy JABYMsl MepcoHanbHbiMH OBM B
npeaenax cetu (mporpammubie makeTel PCTCP,u T.4.) MOXHO PE3UACHTHO
3arpy3uth FTPSRVunu npyryto sxBuBajeHTHYIO IporpamMmy. Tak ke, Kak U B
cayuae TELNET, neoOxoamma wuaeHTHU(UKAIUSI, HO MHOTHE JACMO3UTAPUU
JOIyCKalT aHOHUMHBIN BXo (nMs mosb3oBareass ANONYMOUS, RFC-1635),
KOTOPBII He TpeOyeT ciioBa mpomnycka (maposis) Wi JOIMYCKaeT BBOJ Balllero
MIOYTOBOTO aJpeca BMECTO HEro.

Pabora FTPHa nosp30BaTesibckOM YPOBHE COAEPKUT HECKOJIBKO TAIOB!

1. Unentudukanus (BBOJ HIMEHH-UACHTH(PHUKATOPA U MTAPOJIS).

2. Bri6op katasora.

3. OmpenencHue pexxruMa oOMeHa (MOOJOYHBIN, TOTOYHBIN, aSClivm
JIBOMYHBIN).

4. BemosiHeHue komana oomena (get, mget, dir, mdel, mputm put).

5. 3amepmenue npomuexypsl (Quit uau close).

FTP noBonpbHO HEOOBIUHAs MpOIEAypa, TaK Kak IOJAJCPKUBAET JBE
Jorudeckue cBsizu Mexxay DBM. OnHa CBS3b CIY)KHUT JIJIS yIAJICHHOTO OCTyIa
U HCIoJb3yeT npoTokos Telnet. [Ipyras cBsi3p mpepHa3HadeHa il OOMEHa
naHHbIMHU. KaHan ocTaeTcs akTHMBHBIM JI0 3aBepiieHus npouenypsl FTP. TOS
(tun IP-cepBuca) cOOTBETCTBYeT MUHMUMYMY 3ajepkku. KaHanm s nepempayu
nauaeix (TCP) dopmupyercs kaxkapiii pa3 s mepecbliku (aiiiaos. Kanan
OTKPBIBACTCS TIEPE]] HAYAJIOM TEPECHUIKH M 3aKpbiBaeTcs mo koxy end_of_file
(konenr ¢aiima). |IP-tun cepsuca (TOS) B 3ToM ciydyae OpUSHTHpPOBAH Ha
MaKCUMAaJIbHYIO MPOMYCKHYIO CITIOCOOHOCTb.

Koneunslii  mosnb30BaTenb  B3aMMOJEHUCTBYET € NPOTOKOJIBHBIM
WHTEPIPETaTOPOM, B 3aJa4d KOTOPOTO BXOAUT YIpaBieHHE OOMEHOM
uHbopMaIuen Mexay MOoJb30BaTeNeM M (aillioBOM CHCTEMOH, KaKk MECTHOM,
TaKk U ynajgeHHol. Cxema B3auMOJEMCTBHUS pa3IMuYHbIX 4acTeil Internetmpu
pabote FTPu3obpaxxena Ha puc. 74.



Monbso- WMHTepeic CepBep
gatens | ™| nonusosarenn

MpoToKeneHBIA

Mp oTOKONL HEIA YnpagneHue
MHTepnpeTatep [4———» Mopr 21

nonL36 BaTenn FTPKomMaHALI
W orknukm | WHTEPNPETATOR

_cepBepa
Mpouecc Nnepega-m
Mpouecce AaHHBIX cepBepa
- nepepaum -
Mdaiinoean AaHHBIX " ) Mopt 20 > Mainoean
cuctema | [ onesosarens aHHbie crcTEMa

Puc. 74 Cxema paboTsl mpoTokoa ftp.

Bo3moxkHa m mpyras cxema B3aMMOJEWCTBHS, KOTJa IO WHHUIIMATHBE
KJIMEHTa OCyIecTBIseTcs GailnoBbiii oOMeH Mexny aByMs OBM, Hu onHa u3
KOTOPBIX HE SIBIIICTCS] MAIMHOM KimeHTa (puc. 75).

VYxoa u3 FTPnpoussoautces mo komanzie quit.

Ccpiika Ha OOBEKT, JOCTYMHBIM uepe3 aHOHMMHOe FTP, 00bIuHO
3aIMCLIBAETCS B BUJIE.

Hassanme pecypca Wwms cepepa HMms karanora B cepsepe.

Hanpuwmep:
Internet-cmc ftp.rpi.edu /pub/communications/internet-cmc.txt
Internet-cmc  (CMC - computer-mediated communicatiormTo
MEKKOMIBIOTEPHBIN 00MeH 1o cetu Internet.
Yrnpag./leHHe FTP-kinenr ¥Yup arneHHe
SBM-K
FTP-ceprep AL P b FTP-ceprep
IRM-A “ d IBM-B
ITopT ITopT
A B

Puc. 75. Opranumzanuss uHGOPMALMOHHOTO OOMEHa MEXAy ABYMS
yIaJIeHHBIMU MaIllnHAMHU

Cnenyer pasnensTh BHYTpeHHWN Habop komaHn FTP, xoTopeimu
0OMEHHMBAIOTCS KJIMEHT M CEpBEp MO0 KOMAHIHOMY KaHaTy, ¥ HabOp KOMaH,
JOCTYMHBIM  mojs3oBaTento.  ChmyxeOHble  KOMaHAbl  YHUDHUIIUPOBAHBI,
MOJIb30BATEILCKUM K€ HAOOpP KOMAaH/ MOXKET BapbUPOBATHCS OT peau3aiiu K
peanuzanuu. Ecnu Beimate komanay FTP 6e3 aprymeHnToB, cucrema OOBIYHO
OTKJIMKaeTcs mnpuriamenueM FTP> u Bbl MoXXeTe BBITIOIHUTL HEKOTOpHIC



koMaHabpl  (Bech ~ HAa0Op  CTAHOBUTCS  JIOCTYIHBIM  TOJIBKO  TIOCTE
WICHTU(UKAIIHN).

Crenyer UMETh B BHJY, YTO HEKOTOpble aHOHMMHbIe FTP-cepBepnl (Tak
ke kak, Hanpumep, GOPHEReepBepn1) Tpebyror, uroosl DBM, ¢ kotopoi
OCYIIECTBIISIETCSI BBOJ, UMeJia He TOJIbKO |P-anapec, HO U 3aperucTpupoBaHHOE B
aokanmbHOM DNS-cepBepe umst. Otu FTP-cepBepbl, MOTYy4YHUB 3a1IPOC, MBITAIOTCS
BBIICHUTh UM DBM, Tak Kak OHM BeAyT 'KypHaJl MOCEUIEHUNH", U B Cilydyae
Heycrexa TmpepbiBaloT ceccuto. Takum oOpasoMm, aHoHumHoe FTP moxker
CUMTAThCS TAaKOBBIM JIMIIb YyCIOBHO, B CMBICIIC HEHY)KHOCTH OBIThH
aBTOPU30BAaHHBIM HA CEpPBEPE, UTOOBI UMETh K HEMY JOCTYII.

7.6 X-windows.

Cucrema X-windows Opiia paspaboraHa B MaccadyceTCKOM
TeXHOJIOTHYECKOM HWHCTUTYTe (COTPYIHUKH 93TOTO HWHCTUTYTa BHECIH
CYIIICCTBCHHBIN BKJIAJ U B pa3paboTKy Bcero komiiekca T CP/IPsipoTokosnos) B
KauecTBe MHOTOOKOHHOI'O MporpaMMHoro uHtepdeiica mist 3BM ¢ mo6uToBsIM
oToOpaxkeHneMm  rpadpuyeckod  uHpopmammu. Cucrema mpeanosaraia
OTOOpaXeHHE pe3yJbTaTOB PabOThl HECKOJBKUX MPOrpaMM OJHOBPEMEHHO.
Ceromgust 3T0 onHa w3 HaubOosiee momyssipHbix UNIX-cuctem. s kaxmoi
porpaMMbl BBIICIISUIACH OT/AENIbHAs 00JacTh Ha 3KpaHe - "okHO". C caMoro
Havajla CHCTeMa IpeaHa3Hayanach s paOoTel B pasnmuuHbix cersax (TCP,
IPX/SPXwu T.1.). Cuctema MOXKET yrnpaBisiTh OKHAMHU KaK Ha JIOKAJIbHOM, TaK U
Ha ynaneHHoil OBM. [Ins ynpaBiieHHs OKHaMHM HMCHOJIB3YIOTCSI CIELUaIbHbIC
cooOmenus. Jlns oOMmMeHa STuMH cooOmmeHusMu paspadbotan  X-windows

npotokoji. Cucrema X-windows cocrout 3 aByx udacred Xlib u X-cepsepa
(RFC-1198) fuc. 76).

X-cepeep Mpunoxexue 1 Mpunoxenune N

MoGuToBLIK AMCNNEH,
MbILIKA, KNaBHaTypa xlib xlib

Puc. 76.Cxema B3auMoielcTBHsI pa3inIHbIX 4actei X-windows

Xlib sBnsercst muTEepdeiicoMm mnsg MOOOro MPUKIATHOTO Mpolecca |
0OBIYHO MPENCTABIISIET COO0H mporpammy, HanmcanHyto Ha C. Xlib oTsedaer 3a
oOMeH uwHpOpMaIel MEXIy CepBEpOM W TEPMHUHAIOM Tojb3oBaTens (X-
ineHT). [lox mpuiIokKeHWSIMH 3/[eCh MOJPAa3yMEBAIOTCS  HE3aBHCHUMBIC
nporecchl. [ Kaxmoro TepMuHala MHCTAJUIMPYETCs OTICTbHBIA X-cepBep.
Omun  X-cepBep MOXKET OOCIY)XHBAaTh HECKOJIBKO KIHEHTOB. X-cepBep
OCYIIECTBIISIET OTOOpaXEHNE Ha SKpPaHE BCEX OKOH, B TO BpeMs KakK (YHKIUS



KJIMEHTOB - yIpaBlieHHe OKHaMu. [l ympaBieHHs OKHAMH HCIOJIb3YIOTCS
CTPYKTYPBI THIIa CTEKOB.

[pukiagHas mporpamMMa-KJIMEHT W CEPBEP B3aUMOJACHCTBYIOT APYT C
apyroMm depe3 cucteMmHbld mpotokon X-windows (RFC-1013u RFC-1198).
[Tpu 3TOM HCITOIB3YETCSI YEThIPE BUAA COOOIICHHIA

1. 3ampoc: UHCTPYKIIUS, HampaBisieMasi cepBepy pabodeil CTaHINH.
2.  OTKJMK: HalmpaBJIIeTCS OT CEpPBEPa B OTBET HA 3aIpoc.
3. CoObITME.  UCIOJB3YETCS  CEpBEPOM,  UYTOOBI  COOOUIUTH

NPUKJIAJHOW mporpamMme o0 HM3MEHEHMSX, KOTOpble MOIYT MOBJIMITH Ha €€
paboty (HakaTue KJIaBUIIIHM HA TEPMHHAJIE WIH MBIIIKE, 3aIPOC U3 CETH  T.1.).
4.  Ommudka: NOCBUIAETCS CEPBEPOM IPUKIATHON Mporpamme, eciu
9T0 HE Tak (MeperosHeHUue MaMSTH, HENPAaBHILHO 33JaHHBIC IapaMeTphl
JIeNAIOT BBHIMIOJHEHNE 3aJaHUsI HEBO3MOXKHBIM U TIP.).
dopMaThl TAKUX COOOIIEHU TPEACTABIECHBI HA PHUC. /7.

1 oKTET 2 oKTETA 1 okTer Mone nepemeHHO ANKHDbI
I naBHbIA Mnaawmia
KOA AnuHa KOZ4 OaHHble
onepaltuu onepauuu
1 oKTeT 31 okTer
D opMaTbl OTHINH Ka,
Tun OakrHbie ouMOKM M cOoOBITHA

Puc. 77 ®opmatsl coobiieHuit 06 ommokax

Hekotopeie X-3ampockl HE HYXKIAIOTCS B OTKJIMKax (Hampumep,
CBSI3aHHBIE C MTEPEMEIICHUEM MAHMITYJISITOPA MBIIIIb), TAKHE COOOIICHHUSI MOTYT
IPYNIAPOBAaTECS W MOCHUIATBCA enuHbIM moTokoMm (batch stream).Taxoii
MOJXO/A TO3BOJISIET Tmoyib3oBaTento BbiAark Xlib-3ampoc u  mepeiitn  k
BBITIOJTHCHUIO IPYTHUX OTIEPAIIHiA, B TO BpeMs KaK CXeMa 3ampoC-OTKIIUK TpeOyeT
OKHJTaHUS.

CooO1ieHne Tina coObITHE MOCHUTAETCS MPUKIAAHOW IPOrPAMME TOJIBKO
B CJIy4ae, €CJI OHa 3aIparirBajia Takoro poaa HHPOPMAIIHIO.

X-Windows - npuioxeHus AO/DKHBI YCTAaHOBUTH KaHAJ CBS3H MEXIY
co00ii, MpexkIe 4eM OHU CMOTYT OOMEHHMBAThCs coobeHnsIMu. [locie Toro kak
CBsI3b YCTAHOBJIICHA, MPUKJIAJHAS MpOrpaMMa W padouas CTAHIMS TOTOBHI K
pabote. Ecnu Oblia HaxkaTa KiaBuia Mbimiku (coObiTe - ButtonPress)a ne
U3BECTHO, B KAKOM M3 OKOH HAaXOJWTCS €€ yKa3aTellb, IPUKIIaaHas TporpaMmma
Beiiaet B Xlib 3anpoc XQueryPointerIlonoxenue ykaszarens OyaeT MPUCIaHO
B OTKJIMKE Ha JTOT 3ampoc.

JIaHHBIH TPOTOKOJ, CTPOTO TOBOps, He BXoauT B Habop TCP/IP,xoTs,
Kak ObLIO cKazaHo, oH onmcad B RFC.Ho MHe npeacTaBisiock BaXXHBIM JaTh B
PYKH OIepaTtopoB cereld uH(MOpMaIUioo, KOTOpas TMO3BOJUAT UM JIydlle
MOHUMATh, U4TO 'TYJISeT" TI0 UX KaOeIhbHBIM CETMEHTAM.



7.7 WWW.,

World Wide Web gcemupnas cerb, WWW wm 3W) npexncrasiser
coOoit MH(OPMAIMOHHYIO CHCTEMY, O0a3MpYyIOUIyIOCS Ha HCIOJIb30BaHUU
runeprekcrta. PazpaboTka sTol cucrembl Obuia Hauata Tumom bepnepc-Jlu,
kotopomy B 1989 rony mpuiiuia B TOJOBY MBICIh OOBEIUHUTH THIEPTEKCT C
Wutepuer. Joctyn k WWW Bo3MoskeH TOJIBKO B pamkax rporokosoB TCP/IP,
HO JUUIsl €T0 MCIOJIb30BaHUs He00s3aTeIbHO UMETh cepBep-kiueHT (browser)ua
Bamei MamuHe. C HEKOTOPHIMU OTPAaHUYEHUSMH BO3MOXKEH JIOCTYNl U 4epes
anekrpornyro moury (listserv@info.cern.ch)Ecin WWW-kinent-cepsep He
YCTaHOBJIEH, MOXHO paboTaTb B pEXHUME YJAJICHHOTO TEpPMHHAJA.
[TporpammubivMu uaTepdeiicamu gt WWW senstorest MS explorer, netscape,
operau MmHorue apyrue. JUid MOATOTOBKH JOKyMEHTOB B pamkax HTML
(Hypertext Markup Language)npurogeH o000 TEKCTOBBIH pEIaKToOp
(manpumep, emacsB UNIX-mammuaax, ME B MS-DOS wmun Winword B
WINDOWS). Tlpu moaroTtoBKe THUIMEPTEKCTOB MOXHO HCIOIB30BATh SI3BIK
HTML wim B34Th OJHO M3 MHOXKECTBA JOCTYIHBIX MPOTPAMMHBIX CPEJICTB,
KOTOpbIE MO3BOJISIOT MPeoOpa3oBaTh Ball JOKYMEHT B HEOOXOJIUMBbIN (hopmar.
JIOKyMEeHThl B THUIIEPTEKCTE CBA3BIBAIOTCA JAPYT C JIPYroM OIpeneseHHbIM
Habopom ciioB. [lonb30BaTento He HY)KHO 3HATh, T/I€ HAXOJUTCSA TOT WM UHOU
nokymeHT. Yacro cceuiku Ha cepBeppl WWW HaumHaioTcs ¢ COKpallieHHs
http:// (Hypertext Transfer Protocol)uneprekct mo3BoyiseT OCYIIECTBIATH
CCBUIKM-Pa3bsCHEHUS HA CTaTbH, XpaHALIUMECS Ha YIAJIEHHOM CepBepe.
['mneprekcT moapazymMeBaeT He TOJILKO TEKCTOBBIE OOBEKTHI (HO U rpadudeckue
WIN 3BYKOBBIE), TodTOMY TepMuH rurepcpena (hypermedia)oonee npaBuieH.
WWW MoXeT NpoBOAWTh TOWCK KIIOYEBHIX CIOB M B CHCHUPUICCKUAX
JOKYMEHTaX-UHJEKCaX, B 3TOM Cllyuyae BBIIAIOTCS YKa3aTeld Ha HCKOMbIE
nokyMmeHTsl. WWW MoxeT ucnonab30BaTh pa3indHble (JOpMaThl JOKYMEHTOB U
paboTaTh ¢ pa3HOOOPA3HBIMH CTPYKTypamMu uHGOpMaIu, o0ecreunBast 1OCTYI
K MHGOPMAIMOHHON BCEJICHHOM.

7.8 N'mnepTtekct (HTML).

[Ipexxne Bcero, cieayer OTMETUTh, YTO THIEPTEKCT — 3TO TEKCT,
cocrosinuid U3 ascCiicumMBoyioB. [l oOecrieueHuss BEPCTKH M OpraHU3alMH
MEePEKPECTHBIX CCHUIOK B THIEPTEKCTE HCMOJB3YIOTCA ClIOBa-MEeTKU. OCHOBY
runeprekcta coctaBisitoT HTML-3nemenTsl. Takoi 31€MEHT BKIIIOYAET B ce0s
UMsI, aTPUOYThI, TEKCT WU TUIEPTEKCT.

Aspik  mporpammupoBanuss HTML (Hypertext Markup Language)
MpeIHa3HA4YeH IS CO3/IaHUsI TUIEPTEKCTHBIX JOKYMEHTOB, (hopMaT KOTOPHIX
He 3aBucuT oT OBM wm ucnonasdyemoir OC. HTML-gokymeHTsl sBASIOTCA
SGML-nokymentamu (Standard Generalized Markup Language [ISO 8879])
CEMaHTUKOMW, IPUTOAHON ISl MPEICTABIICHUs MH(POpPMAIIUK OT IIUPOKOTO Kpyra
nomenoB. @aitnel HTML- 10KkyMeHTOB TOJDKHBI UMETh paciuuperue .html win
.ntm. [lanubiii popmaT mpuroaeH IS MPeICTaBACHHS MOYTOBBIX COOOIICHHUH,



HOBOCTEH, MEHIO, ONILIHUM, TUIIEPMEAUNHBIX IOKYMEHTOB, PE3YJIbTATOB 3aIPOCOB
K 0a3am JTaHHBIX, TPAPUIECKUX TOKYMEHTOB U T.JI.

B nHacTosiiee Bpems CymiecTBYeT TakKe MPOCTou nuanekT sizbika SGML
- XML (Extensible Markup Language). Cwm.
http://win.www.citycat.ru/doc/html/xml/wd-xml-lang WIH
www.w3.org/put/wwwi/tr fiepsouctounuk). Ilpeamonaraercs, 4To 3TOT S3bIK
comectM ¢ SGML 1 HTML (mociieanee cripaBeAyinBO JIMIIb YaCTHYHO).

Jro6oe npunoxxkenne SGML cocTout u3 HECKOJIBKUX YacTei:

«  SGML-nexnaparus onpenenser, KaKue CUMBOJIBI M Pa3/ieUTeIn MOTYT
OBITH UCITOJIF30BAHBI B MPUIIOKCHHH.

. dtd (document type definition)onpenenser craHmapT HA THUIIBI
JIOKYMEHTOB | 337a€T CHHTAKCUC 0a30BbIX KOHCTPYKITUH.

- Croenudukanus CeMaHTHKH, KOTOpas MOXET TaKXe BKJIIOYATh
ONpE/ICJICHHbIE OTPAHUYEHHS] Ha CUHTAaKCUC, He BKitoueHHble B DTD, u
T.JI. ...

SGML —»3t10 cucrema onmcanus s3bikoB pasmetku (markup). HTML —
npuMep Takoro s3bika. Kaxmwlii s3bIK pa3MmeTku, omnpenencHHbii B SGML,
HazbiBaeTcs npuwioxenueM SGML. HTML 4.0 sasnsiercs npunoxennem SGML,
COOTBETCTBYIOIIIMM MEXAyHAapoAHOMY cTaHmapTy international standard 1SO
8879:1986 -- Standard Generalized Markup Langua@MIS (onpenenero B
[1SO8879]).

[Tpunoxxenne SGML xapakrepusyercs:

1. Jlexnapammmeit SGML. SGMLaeknapamus cnenmudummpyer, Kakue
CHUMBOJIBI U PA3TPAHUYUTEIIN MOTYT HCTIOJB30BATHCS B TIPHIIOKCHUH.

2. Onucanmem tumna aokymenta DTD (Document Type Definition). DTD
ONpeaesieT CUHTAaKCUC KOHCTPYKUMKA pasmeTku. DTD mMoxeT Bkirouath
B ce0s JOMONHUTENbHBIC OMpEISICHNS, TaKue KaK dSTaJOHHBIC
CUMBOJIbHEIE 00BEKTHI (entity).

3. Cneuudukarnmeit, KOTOpas OIUCHIBAET CEMAaHTUKY pa3METKH. OTa
cnenuduKanus TaKKe ONpeNesieT CHHTAKCHYECKHE OTrpaHUYCHHUS,
KOTOpPBIE HE MOTYT OBITh BhIpaKeHBI B pamkax DTD.

4. TlpumepaMu IOKyMEHTOB, COJEp)KaIlllUX NaHHBIE W pa3MeTKy. Kakmprii
IpuMep COMepKUT cchiiky Ha DTD, koTopas ucmonb3yeTcst Al ero
UHTEPIIPETAIINH.

HTML npenocraBnsieT pa3paboT4UUKy CIIETYIONINE BO3MOXHOCTH!

- IlyObnukoBaTh B peaJbHOM MacumiTabe BpPEMEHH JIOKYMEHTHI C
3aroJIOBKaMu, TEKCTOM, TaOJIUIlaMH, pUCYHKaMH, poTorpadusiMu u T.1I.

« OnmHMM HaXaTUEM KJIABUIU MBIIIKA M3BJICKaTh JTOKYMEHTHI 4Yepe3
TUTIEPTEKCTHBIC CBSI3H.

- KoHnctpyupoBare ¢Gopmbl (0TaHKH) JUIS OCYIIECTBIICHUS yJIAJICHHBIX
oTiepalnid, IJIsl 3aKa3a MPOAYKTOB, PE3ePBUPOBAHMS OMIIETOB WU MTOMCKA
nHpopmarum.

- Bxmoyare oanekTpoHHble TaOmmubel  (Hamp. Excel), Bumeokmuimbl,
3BYKOBBIE KJIMIIBI M IPYTHE MPUIOKESHHS HETTOCPECTBEHHO B JJOKYMEHT.



Cunrakcuc HTML

CumBoJbHBIE 00beKTHI (ENtity) nmpeacTaBisaroT co0oil MUGPOBBIE WITH
CUMBOJIHBIE UMEHA CHMBOJIOB, KOTOPhIE MOTYT OBITh BKJIIOYEHBI B JOKYMEHT
HTML. OTu 00BbeKThl HYXKHBI B T€X CIydasX, KOrja MpsMONA UX BBOJ IO KaKUM-
a100 TpPUYMHAM HEBO3MOXKEH. DTH OOBEKTHl HAYMHAIOTCS C CUMBOJIA & U
3aBepIIAIOTCS TOYKOM ¢ 3amaToi ().

JaemenTbl B SGML npeacTaBisitoT cob0i CTPYKTYphI WU OMUCHIBAIOT
TpeOyemoe MmoBeAeHHe. DJIESMEHThI HAUMHAIOTCS cO cTapToBoit MeTku (TAG), 3a
KOTOPOM CJIeNyeT COAEpIKaHME, U 3aBEPIIAOTCS KOHEYHONW MeTKoi. CtapToBas
MeTKa OOBIYHO 3alMChIBAE€TCA KaK <WMs_D3JIEMEHTa>, a KOHEYHAas METKa Kak
</ums_snemeHTa>. HekoTOphIE AJIEMEHTHI MOTYT HE UMETh COJCP)KAHUS WIIH
KOHEUHOU MeTkH. “IlycThie” 35IeMEeHThl HE UMEIOT KOHEYHOW MeTku. MmeHa
3JIEMEHTOB OOBIYHO 3aMHUCHIBAIOTCS MPONUCHBIMU OykBamu, HO HTML
WCIIOJIb30BAHUE TMPOMHUCHBIX WM CTPOYHBIX OYKB B MMEHAX JJIEMEHTOB HE
pETJIaMEHTHPOBAHO.

ATpuOyTBHI. DJIEMEHTHI MOTYT HUMETh ONPEICICHHBIC CBOICTBa, 3TH
CBOMCTBA XapaKTEPU3YIOTCS aTpuOyTaMHu, KOTOPHIM IIOJIB30BATEIh MOXKET
NPUCBauBaTh HEKOTOpbIC 3HaueHHUs. [lapbl aTpuOyT/3HaYCHUE OJIKHBI OBITH
3aIrMcaHbl J0 MOSBJICHHS 3aKPBIBAIOIICH YIII0BOM CKOOKH (>) cTapTOBOM METKH.
Ecnu  wucnonb3yercss HECKOJIbKO aTpUOYTOB/3HAUCHHWM, OHHU Pa3ICNISIOTCS
npobenamu. Ilopsimok ux 3amucu He urpaetr poiu. Ilo ymomuanmio SGML
TpeOyeT, 4TOObl 3HAaueHWs ObUIM TIOMEIICHHI B JIBOWHBIE WM OJUHAPHBIC
KaBBIUKH. {7151 3TUX K€ 1meneld MOTYT MCIOJIb30BaThCS CUMBOJIBHBIE OOBEKTHI
&#34; wim &quOot; st qBOMHON KaBbluku u &#39; s ONMHAPHON KAaBBIUKH.
3HaYeHUsI MOTYT COJIepKaTh, TOMUMO JIATHHCKUX OYKB U udp, CHMBOIHI (-) U
(.). Nmena arpuOyTOB HE UYYBCTBUTEIBHBI K TOMY, IPOIUCHBIMH WA
CTPOYHBIMHU OYKBaMH OHHU HaredaTaHbl (Kak IPaBHIIO, HX UMEHA 3aITUChIBAIOTCS
B HTML ctpounbiMu OykBamm).

AreHTt moan3oBateaas HTML — mo6oit  nmpubop, KOTOPBIi
unteprperupyeT HTML nokymentsl. K areHtam mnosb3oBaTeneil OTHOCSTCS
BU3YyaJIbHBIC OpOy3ephl (TEKCTOBBIC U TpadUuecKue), He BU3yabHbIE OpOY3ephl
(3BykoBbIe U bpeitiis), mouckoBbie poOOTHI U T.1.. ATCHT MOJIb30BATENs JODKEH
UTHOPHUPOBATH JIIOOBIC HE Y3HAHHBIE aTPUOYTHI.

IMosb30BaTeNIb — U0, B3aMMOJICHCTBYIOIIEE C areHTOM IOJIb30BaTelIs,
JUISL TOTO YTOOBI T€M WM WHBIM CIOCOOOM O3HAKOMHTHCS C JOKYMEHTOM
HTML.

URI. JIro60i pecypc B WWW — HTML nokymenT, nzo0paxenue, BUACO-
KJIMII, IPOTPaMMa M TP. UMEIOT aJpec, KOTOPBI MOXET ObITh MPEACTABICH B
BUJIC YHHBEpCAILHOTO uaeHTudukaropa pecypca (URI).

Kommentapuu B HTML nMmeroT cienyroniuii CHHTaKcuc:

<!-- Kommenrapuii -->; <!-- Ecnu koMMeHTapuii 3aHUMaeT 0oJiee OJHON
CTPOKH, TO OH 3aIUChIBAETCS TaK -->

dtd-koMMeHTapuu BBIACIAIOTCS ABYMsl 4depToukamu (--) B Hayajle W B
KOHIIE TeKCTa.



HTML DTD mnauuHaercss C cepuM OMNHCAHMNA KaKUX-TO OOBEKTOB
(entities). Onucanne 00BEKTA MPENCTABISIET COOOH MaKpOC, KOTOPBIA MOMKET
ObITh pa3BepHyT Tae-mo6o B DTD (B HTML ne npumenum). Korga makpoc
BbI3bIBACTCS (110 UMEHHM), OH PA3BOPAYMBACTCS B CTPOKY.

Onucanuie oobekra (entity) naunHaercs ¢ kiarodeBoro ciopa <!entity %,
32 KOTOPBIM CJIeyeT UMsI 00bEKTa M MOMEIEHHAs! B KaBBIYKH CTPOKA, KOTOpas
pa3zBopaunBaercs. OnucaHue 3aBepliaeTcs CHUMBOJIOM >. Pa3BepTeiBaeMmas
CTpOKa MOXKET COJepXaTh NPyrue MMeHa OOBeKTOB. KOHKpeTHbIe 3HAYCHWUSI
00beKTa HAYMHAIOTCS C CHMBOJIA “%0" M 3aBepUIAIOTCS OMNIKUOHHO CHUMBOJIOM

Bonbmias wacte HTML DTD cocTtouT u3 onucaHuii 3J€MEHTOB M HX
arpudytoB. KimodueBoe cioBo <!element>orkpsiBaeT ommcanue snemMeHTa, a
CUMBOJI > - 3aBepmiaeT. Mexay HHMH pa3MEIIacTcsl UM JJIEMEHTa, JBE
YEPTOYKU TOCIIE UMEHHM YKa3bIBAIOT HA TO, YTO CTApTOBAas M KOHEYHAS METKH
SBISIIOTCS  oOs3aTenpHbIMU. OpHA 4YepTOYKa TOCIIE HWMEHU DJIEMEHTa |
nociuenytomasi OykBa O yKa3bIBalOT Ha TO, YTO KOHEYHAss METKa MOXKET
oTcyTcTBOBaTh. JIBe OykBbl O 03HAYAOT AOMYCTUMOCTh OTCYTCTBUS Kak
CTapTOBOM, Tak M KOHEeYHOM MeTku. I[locie uMeHH MOXKeT CclenoBaTh
COZIEPKUMOE DJIEMEHTa, KOTOPOE HA3BIBACTCA MOOEIbl0  COOEPHCUMOZO.
DneMeHThl 0€3 COACp)KMMOTO HasbIBalOTCs mycThiMu  (empty). Ilyctbie
9JIEMEHTBI OIHMCHIBAIOTCS KIIIOUEBBIM CiIOBOM “‘empty”. Hanpumep, <!element
CCC — 0 empty>. cCC ums anneMeHTa; - O rOBOPUT O AOIMYCTUMOCTH OTCYTCTBUS
KOHEYHOH MeTku. B couetanuu ¢ Mmoznenbio €mptysTo o3HavaeT, YTO KOHEYHast
METKa J0JIKHA OTCYTCTBOBATh.

Monenb conep>XMMOro OMUCHIBAET TO, YTO MOXKET COAEPKATh HIIEMEHT.
Omnpenenenus coep>KUMOT0 MOTYT BKIIIOUYATh!

« VmeHa mOmMyCTUMBIX U 3aMpenIeHHBIX JJIEMEHTOB.
. dtd-o0bekThl.
- Texkcr mokymenra, otmeueHHbiii SGML-koHcTpykimen “#pcdata”. Tekcr

MOKET CoAepKaTh HU(POBbIE U UMEHHbIE CHUMBOJIbHBIE OOBEKTHI.

7.9 WHOIS.

WHOIS o6ecrnieunBaeT KaTaloKHYIO CIYKOy JJIsl MMOJIb30BaTEIEH CEeTH
(RFC-0954).9Ta cnyxba 3akaiodaeTcs B MOMCKe €-mail aapecos, MoYTOBBIX
anpecoB u tenedonnbix HomepoB. WHOIS mosxeT noctaBisate HHGOPMAIUIO O
CeTsIX, O CTPYKType JOMEHOB W T.I. | aBHas 0a3a AAHHBIX, OTHOCSIIMXCS K
ceTsiM, mozepkuBaercs Perucrpanmonnoit ciyx6oit Matepuer (InterNic). B
JCHCTBUTEIIFHOCTH MMEHa MPH PETUCTPAIlMM JIOMEHOB W mpH Bblgaue |P-
alpecoB aBTOMATHYECKH BBOIATCS B 0a3zy maHHbIX. Kaxmas 3amuch B 0asze
uMeeT yHUKaIbHBIN uneHTudukarop (handle),ums, tun 3anucu u psm Apyrux
HoJiel B 3aBUCHMOCTH OT THIIA 3amucd. ba3a IJaHHBIX MOIJEPKUBACTCS B
KaXIOW CEeTH HEe3aBHCHUMO, M B3aMMOJCHCTBHE MEXJAy HHUMH HE Bcerja
CYIIECTBYET.



B cucremax UNIX wmmeercs anamor 3toil ciry>xObl — rwho, kotopas
MPENOCTaBIsACT JaXe HECKOJBKO OONbIIyt0  HMH(POPMAIHIO, COOOIIas
JOTIOJTHUTENBHO O TOM, KTO paboTaeT B JaHHBIM MOMEHT B KaxIoW U3
MOJKIIOYEHHBIX K CETHU MaIIUH.

Ceituac co3gan HoOBbIM mporokos WHOIS++, B koTopom yuTeHbI
npexuue Hepoctatku. WHOIS nocrynHo mist mosb3oBarenedt MHTepHeT ¢
oMol koMauabl telnet. BoamoskHa mochuika 3ampocoB U MO AJIEKTPOHHON
oure.

O6pamenue k 0aze paHHbIX mnpousBoauTcsa 1o komanae WHOIS
(3HaueHWe mapameTpa 3aKJOYaeTCs B YIJoBble CKOOkH). OOparieHue K
MECTHOMY KJIIMEHT-CEPBEPY MPOU3BOIUTCS IO hopMe:

WHOIS <-hums_cetu> naearudukaTtop

I'me umsa_cemu - agpec nOMeEHa, KyAa Bbl COOMpPAETECh MOCIATH 3amMpoC
(marmpumep, Whois.internic.net); uoenmugpuxkamop - damwins YerIoBeKa,
Ha3BaHWe ceTu wuiM jaomeHa, I|P-agpec. C wupentudukaropom MOryT
UCITIOJIb30BATHCS CIIEUANIbHBIE CUMBOJIBI, ONPEACIISIIOIINE THUIT TOUCKA.

7.10 X.500.

X.500 mpeacraBnser coboit mporokon OSI| mna  pacnpeneneHHbIX
karajoros (MHIACKCOB-orIaBiaeHuit), pazpadorannbiii CCITT. X.500 -npoTokon
s pabotel ¢ karamoramu. X.500 mpemyiaraer pacrpeereHHbI KaTajior
nosib3oBateneit cetn Matepuer. X.500 moamepkuBaeT CUCTEMY MPOCMOTPA, a
Takke A00aBieHus, Moau(UKaIMM W ymaleHus oOBEeKTOB B 0a3e MaHHBIX O
aroasx (MOYTOBBIA ajpec, HOMEp TenedoHa, DIIEKTPOHHBIA aapec W Tp.).
OCHOBHBIM TIOJIEM TIPU TOUCKE SIBJISIOTCS (paMuivsi, Ha3BaHUE OpPraHU3AINH,
oTnena, CTpaHbl. TpeyroiapHble CKOOKM CIYyXaT JUIsl BBIICICHUS WMEHH
napameTpa, a BepTUKaJbHAS YepTa - U1 YKa3aHUs 3HAUCHUS IMapaMeTpa.

Kaxxnas cekiusi karajgora COIEPKUT YacTh r100anbHON 0a3bl JaHHBIX U
SBIIIETCS JIOCTYITHOM uepe3 cepBep (nmenyembiii Directory System Agent
DSA). Kaxaas 0aza JaHHBIX MOAJAEPKHBAETCS JOKaIbHO. [ monb3oBaTens
K€ JIOCTyIHA Bcsl 0aza jmaHHbIX. XoTa uHopMmanus, noctynHas dyepe3 X.500,
OTHOCHTCS K JIFOASM U OpraHM3aIlisaM, JaHHas 0a3a MpUToHA ISl XpaHEHUS U
npyroii wH(pOpManuM, HAMpUMEp O pecypcax CeTH, NPUIOKEHUSIX WU
obopynoBanuu. Kaxnapiii Bxox B 0a3y (00BbekT xpaHeHus, 3amuch) B X.500
ONHCHIBAET OJIUH OOBEKT (JeIOBeKa, KOHKPETHBIA pecypc CEeTH WU
opraHmM3aiuioo) W HocHT HasBanwe Distinguished Name nfnoBTopUMBIit
UICHTUPHUKATOP). ITO UMs BKIFOYAET B ce0sl CISAYIONINE TOJIs: (haMILIUs, UM,
opraam3anus, e-mail st moneit. Mudopmanus B xaranore X.500 (Directory
Information Base - DIB)oprann3oBana nepapXxuyecKd W HOCHT Ha3BaHHE
ungopmayuonnoe depeso kamanoza (Directory Information Tree - DIT)Ha
BEpXHEM ypoBHe - KopHeBas 3amuch (the World), 3arem ciemyer ypoBeHb
CTpaHbl, ypOBEHb OpraHU3alluy ¥, HAKOHEII, YeloBeka (pecypca u T.1.).



X.500 nmocrymHa Yepe3 JMOKaIbHBIA CepBep, MHTEPAKTHBHO uepes telnet

WIN Yepe3 dJIeKTPOoHHY0 mouty (wm X.25). Bo3MokeH AOCTYI B ¢ TIOMOIIBIO
WWW nmn GOPHER.
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