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JIokaneHasi ceTk BruMcamTenbHOI'oO LeHTpa PAH u
INTERNET.

B HacrTodmee BpeMsa r1JobOalyibHBEIE MHOOPMALMOHHEE CeTH, OO0BeIMHAKIME
NpaKTUUYECKM BCE MMPOBEE MHQOPMALMOHHO-TEJIEKOMMYHMKAIMOHHEE CTPYKTYPE U
coofmecTBa PABJIMUHBIX CTPaH M KOHTMHEHTOB, CTajlXM BaXHeMuelM Bexoy obueue-—
JIOBEUECKOT'O pPasBUTUL.

B MmMpe cymecTByeT HECKOJIBKO TMIIOB IJIOOAJIBHBEIX ceTeM. Kaxnent Tumn xa-
pakTepulyeTCcsa IIpexIe BCeI'o CBOEeM MHOTOYPOBHEBOM apXMUTEKTYPOM U HabopoM
IPOTOKOJIOB, PEeIVIAaMEHTMPYKUMX B BUIE COIJIAlIEHMM M NpaBUIl BeCbk Habop ceTe-
BBHIX Cleuudmxauui M olepaluin.

B 80-x romax OBII NPMHAT IJIABHEI CTAHOAPT IJIg TJIOBAJILHHEIX CeTel Ie-—
penaum IOAaHHBIX . MexnyHapoIOHas opraHms3aumsa 1o CTaHmapTU3alLumn
(International Standard Organisation - ISO) yTBepauia B KadyeCTBE CTaH-—
oapTa Tak Ha3bBBaeMyl CEeMUYPOBHEBYI MOOEJIb OJiS B3aMMOIEMCTBUSA OTKPEITHIX
cucrteMm (Open System Interconnection - OSI).

OnmHakoO ewme »Ho OpuHATHMS cTaHmapTa I1SO-0SI Oojapwyl HOONYJISPHOCTH B
MMpE IOoJiyumuJia CeThb MNATUYPOBHEBOM APXUTEKTYPE, KOTOpas CO BPEMEHEM IOJy-—
unsia HaszBaHue INTERNET o MMEeHM CBOETO CTEPXHEBOTO MPOTOKOJA 3-eT0 YPOB-—

Ha (Internet Protocol - IP). INTERNET m B HamWM IHM OCTAaeTCsa CaMoOM pac-
IIPOCTPAHEHHOM TJIoDaJIbHOM CEeThI B MUPE.

OCHOBHBIMU NPOTOKOJIaAMM ceTu INTERNET ABJIAITCA X TPaHCIIOP THEIM
(Transmition Control Protocol - TCP) m yXe Ha3BaHHHM NPOTOKOJ IP. YacTo

apxuTekTypy INTERNET Has3BBAKT 10 MMEHM 3TUX IOBYX IIPOTOKOJIOB aApPXMUTEKTYPOM
TCP/IP. C mOMOIBD 3TUX NPOTOKOJIOB MOXHO OOBEOUHATH HE TOJIBKO JIOKaJIbHHE,
peruoHasnibHee ceTu TCP/IP-apxXMTEeKType, HO M CeTM IOPYyIMX apxXmureKkTyp. Ilo-
sToMy INTERNET - »TO0 ryobajibHOe COoODmEeCTBO MMUPOBHEIX KOMIIBIOTEPHBEIX CeTel,
ceTr cerTenm. CBoewm nonynapHocTu INTERNET o6sa3aHa JOCTATOYHO PAa3BUTOMY U
IIOCTOSAHHO pPa3BMBaKIEMyCsa I[IPMKIAOHOMY YPOBHK, Ha KOTOPOM OQyHKLUMOHMPYIOT
pasHooOpasHele IPUKJIAOHEIE CUCTEMH M IIpOoTI'paMMHBEEe o6ojsioukm (E-MAIL, FTP,
TELNET, GOPHER, WWW m T.m.).
[IpoTokosiel INTERNET BCTpPOeHE NPpakKTUMUECKM BO BCe COBPEMEHHEBEe I[Ipo-
TpaMMHEIEe Ccpenul (UNIX, MS DOS, Windows, OSF m T.n), M MHOTME OMPMBI IIO-
CTaBJIAKT MX BMeCTe C IUCTPpMOYyTMBAMM OCHOBHOI'O CMCTEMHOI'O MNPOTPAMMHOI'O
obecrneueHusa. B cosokynHocTu ¢ OC UNIX nporokosiel TCP/IP cTanmM OCHOBOM IJid
Pas3BEPTEBAHMA COBPEMEHHEIX I'€TEPOT'EeHHBEIX CHUCTEM.
B HDaHHOM CTaThbe Mbl He CTaBMM CBOEM 3amadey naThb [NOOPOOHEIM aHau3
apxurekTypbel INTERNET. OTcreulaeM umMTaTesisa OJIS 3HAKOMCTBAa C 3THMMM BOIPOCaMMU
K MHOTOUMCJIEHHOM JmuTepatype. Celuac CymecTByeT OOCTAaTOUHOE KOJMUECTBO
INONYJISPHBIX M CIeLUMaJIbHBIX M3OaHMUM, KOTOPEIE ONMCEBAKNT CPEeNCTBa MCIOJIb30Ba—
Hua INTERNET m ee apxuTekTypy. A Hambojiee [noJiHBle onmcaHmsa no INTERNET
MOXHO BCeI'Ja HauTM uYepe3 COOTBeTCTByluMe cpenctTBa caMoM INTERNET B Ooky-—
mMeHTax RFC (Request For Comments) .
B KOHTeKCTe IaHHOM CTaThbM IIPeACTaBlISeTCs BaXHEIM KPaTKO OTMETUTH
crenymoume sTanel paspuTmsa INTERNET.
Hauajio 70-x TomoB - MmHMCTepcTBO OO6OpoHE CIA pazpaboTajyio BKCIEepu-—
MEHTAJIbHYIO KOMIIBIOTEPHYIO ceTb on Has3BaHMEM ARPA
(Advanced Research Projects Agency) .

1982 rom - NPMHATH OBa OCHOBOIOJIATAKIMX MNPOTOKOJIa OOMEeHa HOaHHBEIMM B
ceru: "Transmission Control Protocol" (TCP) m "Internet
Protocol" (IP) .



1986 Tom - crTaHoBJyieHMe INTERNET Ha TepputTopum CIIA. Ha oOCHOBe MHOpO-
TokoJi0B TCP/IP HaumoHaNbHBI HayudHbell GoxHnm CIIA (National
Science Foundation - NSF) pasBepHyJ HOBYK CETb, IE€PBO-—
HadaJIbHO OOBEOMHSAKNIYID HECKOJIbKO CYIEePKOMIIBIOTEPHBIX LIeH-—
TPOB C LeJipl obecrnedeHMsa KOMOOPTHOTO IOOCTylla K BEUMC—
JIMTEJbHEM MOIHOCTAM. YCIEX MCIOJb30BaHMA CEeTU [IPEeB30-—
meJl oxumaHua. CTajiyM OUeBUIOHBIMM LMpodaMume MHOOPMAaLMOH-—
HBle BOS3MOXHOCTM I[IPM MCIOJbB30BaHUM CeTu. BCkope ceTb
NSF nosyumiia CBOe CerongHAmHee HasBaHue - INTERNET. K
3TOMY BPEMEHM CJIeOyeT OTHeCTM OOpa30BaHME IIEPBHX LIECTHU
nomenos CeTm: gov, mil, edu, com, org, net. Kuaccudm-
Kalusa [NEePedMCIJIEHHBIX 3IeChb IOMEHOB, OUYEBMIHO, UMTATEIAM
MU3BECTHA.

1989 rom - INTERNET nojiyyaeT IOCTATOUHO WIMMPOKOE PaCHpPOCTpPaHEeHMEe B
Eppone, m nnga xoopamHauum pabor no INTERNET B Erppone
coszIaeTcsa CIelMaJibHEM KOOPIOMHALMOHHEINM OpIraH (nompobHee
o6 3TOM HMXE) .

1993 rom - TpyHnna DSKCIEPTOB MNOATOTOBWUIIA mOJsa EBponerckoro Coosza
(EC) wMaTepman "Eppona u I'nobanbHOe MHOOPMALMOHHOE CO-—
obmecTro", Tnme INTERNET pekxoMeHIOBaHa Kak 0Oa3a OOIeHUS
MMPOBOTO UEJIOBEUEeCKOT'O COOOWeCTBa M MHTEJIJIEKTYaJIbHOT'O
pPas3BUTUA.

W, HakoHeLn, nmng ctpaH CHI' u, npexzme Bcero, nnsa passuTmda INTERNET B

Poccum:
1994 rvom - cemMmMHaApP, OPTaHMBOBAHHEI MMHMCTEPCTBOM HAYKM UM TexXHUUE-—
ckoM noyuTuky P® no INTERNET, rme odmMumalibHO NpelcTaB-—
JeHs IP-ceTu, oOpas30OBaHHBIE Ha TeppuUTopuM POCCUNCKOM
denepauumM, B UMCIJIEe KOTOPHIX Relcom (kxoMMepueckas CeThb),
Sovam Teleport (xoMmmepueckasa ceTb), FreeNet (HexoMMep-—
yeckas CeThb IJId HAay4HHX wuccjemoBaHmy), RADIO-MSU (He-
KOMMepYeCcKkas CeTb Hay4YHBIX MCCJIeOOBaHUM U SAIOEPHBIX LEeH-—
TpoB), RUNet (HekoMMepuecKas CeTb POCCUMCKUX YHUBEPCU-—
TEeTOB) M, HAaKOHEl], MaJIOM3BEeCTHasa, I[IPaKTUUECKM aMepu-—
KaHCkad 4yacTHasa ceTb GLASNET nms OaHKOBCKUX CTPYKTYP
Po.
1994 rom MOXHO CUMTAaTb HAaYaJIOM CTPEMMTEJIbBHOT'O [IpollecCa MCIIOJIE30Ba-—
Huvsa INTERNET B HayudHBIX OpraHmM3auuax Poccum.

OTMeTHM TaKXe cJlelyillye BaXHeMMe MEePONPUATHMS, KOTOPHE OBUIM NPMHS-—
TEl Ha TOCYIOAPCTBEHHOM ypPOBHe Poccurickom demepaumm B nepmon 1990-1995 ro-
oel. B mepByo ouepenb, clyenyeT OTMETUTH CO3IOaHMe MexnyHapoOHOTO HayuHOTO
doHma - MHO® (®oupm Copoca) nJjdg HomiepXKy OyHIaMeHTaJIbHBIX HAYYHEIX MCCJIeno-—
BaHMM¥ B Poccum, OpM COOEMCTBUM KOTOPOI'O, B YAaCTHOCTM, O MOCKOBCKOMY pe-
TMOHY IMpoJioxeHa OnToBoJIOKOHHasa OnopHasa Cerb "Cerep-H0r", a Takxe npoBele-—
HEl aHaJIOTMUHBIE PabOTHl B HAy4HEIX LeHTpax Cubupu M YpaljibCKOT'O peruoHa.

B 1995 romy mpaBuUTesbLCTBOM PO npmHaTa denmepasbHada Illporpamma "Cosz-—
IOaHMEe HaLUMOHAJIBHOM CeTM KOMIBIOTEPHEIX KOMMYHMKAaUMM »OJs HAyKM M BHCLIEN
WKOJIEI", KOTOpas Iajla BO3MOXHOCTL paspaboTaThb CTpaTerui CO3IaHMI M pPa3BU-
TS COBEPUWEHHO HOBOM MHQPACTPYKTYPH B MHOOPMALMOHHOM MNPOCTpPaHCTBe Poc-
curickoy demepaluuyM Ha e€IMHBIX CTaHZapTaxX OTKPHITHIX cucTeM. ClenyeT HOOUEpPK-—
HYyTb, UYTO MNPMHATHME 3TOM [IpOTrpaMMEl, Ha peanamMs3alMid KOTOPOM SBaJIOXEHB 3HaUM-—
TenbHEE OGemepalsibHBle OIXETHEE CpelCcTBa, CTajlo MCKIIOUMTEJBEHO BAaXHBIM STa-—
IIOM B OcCylecTBJIeHMM npopeea B ceTb INTERNET, npexne BCero, akKaIeMUUeCKUX
MHCTUTYTOB M BEICUMX Yy4YeOHEIX 3aBeIeHMuM, KOTOphEe B OOJBIUMHCTBE CBOEM He
yMen OMHAHCOBBIX CPeICTB IJjid OCylecTBJIeHMa BexOonma B CeTs. KoopImMHaUMO U
HENOCPEeACTBEHHOEe (QMHAHCHMPOBaHME B YAaCTM MHCTUTYTOB PAH M BHCUMX yueOHBIX
3aBeneHu ocymectTrJjsgeT Poccumckuy Q®oHm OyHIOAMEHTAJIbHEIX MCCJIeIOBaHUM
(POOM) B pamMkax yKasaHHOM Brlle denepanibHOM I[IporpaMmel PO.

QOueBunHo, 1996 Tonm craHeT nmukoMm pazeuTusa INTERNET B Poccumn.

BaKOHUYMM Hal kpaTkuy o0630p INTERNET omnmcaHMeM OCHOBHBEIX OpIT'aHM3aLM-—
OHHEIX CTpykTyp INTERNET. OpranmzaumuoHHad crpykrypa INTERNET pmocTaToOdHO
cBoeoOpas3Ha. lleppoHaualbHO, elme BO BpeMeHa ceTu NSFE OpLIO OpoIeKjiapupoBa-—



HO HeKOoMMepueckoe mucnoygb3opaHue INTERNET. 35TO coBCeM He 3HaQuUMT, YTO dYe-
pe3 INTERNET Hesb34 BHXOOMUTE B KOMMEPUECKME CEeTM MM, UYTO KOMMEPpUeCKMe
ceTM He MOTYT MCIOJIb30BaTh TCP/IP-apxmMTeKTypy. KoMMepueckKme ceTu opra-
HMYHO cCymecTByIOT B obmem INTERNET, xak permoHaJlbHBIE CETM, NPEemOCTaBJIL0-
mye COOCTBEHHBIM CEPBMC B BMAE JIMHMM CBSA3M - KOHHEKTMBHOCTM, MHOOPMaLMOH-—
HBIX YCJyI'. Y KOMMEPYECKMX PETMOHAJIbHEIX CeTeM MMeeTCsa HOOTOBOPEHHOCTb C
INTERNET no Bomnpocam permucrpaumm IP-afpecoB M O NOJIUTUKE MaplLpyTU3aLumn,
KOTOpasd OpraHM3yeTCsa TakuM o060paz30M, UYTOOB TpadMK KOMMEPUECKMX M HEKOM-—
MEPUYECKMUX CEeTeM He CMelMBaliCs.

B INTERNET HeT 0OOmMX LIE€HTPAJIM30BAHHBEIX (QMHAHCOBEIX pPacueTOB 3a CceTe-
BEle yCJayIu. KaxOeli BJameJsiell JIOKAJIbHOM CeTM pellaeT 3TM BOIPOCH Henocpen-—
CTBEHHO CO CBOMM CETEBEIM OII€epaTOpPOM.

CeTeBEHE OIEPaTOPH [IOOPAa3IOeJIATCs Ha I[IOCTAaBUIMKOB cepBuca (Service

Provider - SP) u KJIMEHTOB (customers). SP - 3TO TakoM CETEeBOM ONepaTop,
CeTb KOTOPOTO MCIHOJBBYETCHd IJisg NPeIoCTaBJIeHUS KaKoTo-JubO CeTeBOTO Ccep-—
BMCa OPYTMM OpPTaHM3alLMsaM — CBOMM KJIMeHTaM. [loO NpenoCTaBJISEMBIM CEPBUCOM

IIOHMMAaKTCS CaMble Pa3JIMUHEE YCJyITM: OT NPEeNOCTAaBJIEHMA OQOM3MUECKOM BO3MOX—
HOCTM BHIXOZa B INTERNET (KOHHEKTMBHOCTL) IO CaMHX pPa3HOOOPAasHBIX OGYyHKLMMI
BEpPXHeTro MNpMuKJIaOHOTO ypoBHA (E-MAIL, FTP, TELNET, WWW, NEWS m T.m.).

B IeMCTBUTEJILHOCTM TpaHMua Mexny "SP" m "customers" He Takas ueT-
Kasg. MHOIMe KIMEHTH IOJid OPYyTIMX OpTraHM3alul B CBOK oduepenb aBJglTCS SP 1O
opyruM QyHkumaM. Jaxe SP, NpemoCcTabBigolM) KOHHEKTMBHOCTbL CBOMM KJIMEHTAaM,
MOXeT OBITb KIJIMEHTOM y Opyroro SP, NOCKOJBKY, HalpuMep, [OKylaeT y HeTo
KOHHEKTMBHOCTE Ha 3apyOexXHHE y3Jbl CEeTHU.

OueHb pPaCHPOCTPaHEHHHM faBJigeTCcsa OeclJjlaTHOe IIpeloCTaBJIeHME CepBMca
INTERNET. Ha camMoM gmejie B 5TOM CJlydae oOIljlaTa NPOM3BOOUTCHA LIEHTPAaJIM30BaH-—
HO TI'OCyIoapCTBOM, CIOHCOPOM, accoumauuer muamu QoHIoM. YacTo 3TU CyOBEKTH
Ha CBOM CpelCTBa CaMM CO3IalT M COONepXaT CIEeLMAaJIbHBIX CETEBBIX OIepaTOpPOB.
BOBMOXHEl CJlyday CMEUaHHOM OIlJIaTEl CeTeBOI'O CepBMCa - 3a JMHUM CBS3M U CO-
OTBEeTCTByKIee OOOPyIOBaHME MJIAaTUT OPTaHM3aUMa-INIOJIbE30BATENb, a YCIyIM OI-
JIaUuMBATCS BHIIEHA3BAaHHEMM CyOBeKTaMM. [IpMMEPHO IO TaKOM CXeMe OpTaHu3y-—
erca pabora c¢ INTERNET B Hay4YHBEIX, MCCJIEeOOBaATEJIbCKUX U ydeOHBIX OpITaHM3a-
umax Poccum.

Urtax, B INTERNET HeT HamoOHOCTM B LIE€HTPAJIbHOM OMHaAHCOBOM OpraHe. B
INTERNET HeT OpakTHUUECKM XEeCTKOIT'O LEeHTPAaJIbHOTO aIMMHUCTPpUpOBaHUA. OyHK-
UMY aIMMHUCTPMPOBAHMSA MCIOJIHAKNTCHA pPaclIpelesyleHHO, Ha MecTax. OueHb BaXHOM
aBasgeTcsa QuIypa MECTHOTO CeTeBOI'O aIMMHMCTpaTopa. HanexHas pabora
INTERNET B 3HAUMTEJILHOM CTEIeHM 3BaBMCUT OT KBaludMkauum M KaudecTBa pabo-
TEl CE€TEBBEX AIMMHMCTPaTOPOB Ha MecTaxX, KOTOpHEEe paboTalnT B TECHOM KOHTAKTE
OpyI' C IOpyT'OM, IIOCTOSHHO B CJlydae HeOoOXOoOMMOCTM OOMEeHMBAaSCh CJIyXeOHOM
yHbopMaumer uepes EMAIL (2JIEKTPOHHYK HOoUuTy) . OCOOEeHHO akKTyaJIbHEMM B Ha-—
cTodllee BpeMs SABJIFIOTCH KOPIOPaTMBHEE IEMCTBUSA CETEBEX AaIMMHUCTPATOPOB B
Bboprbe C BCAKOTO poIna HapyumTenaMu u "BajoMmumkaMu', [TOCKOJNbLKY "B3joM"
YACTHOM JIOKAJILHOM CEeTM MOXEeT CYUEeCTBEHHO OTPasUTLCHA Ha HaexXHOoM paborTe
INTERNET B nmejoMm.

CeTeBHX aIMMHUCTPATOPOB MOXHO, TakKMM OOpasz30M, CUMTaTh NPenNCcTaBUTE-—
JIAMM OpTraHMs3alMOHHEIX CTpykTyp INTERNET Ha mMecTax.

B TO Xxe BpeMsS MMEKTCsS, [0 KpaMHelr Mepe, 3 3amauy OPTaHM3alLMOHHOTO
njlaHa, KOTOPbe HeoOxonmuMmo peumaTb "cBepxy':

- wu3ydeHMre m obobmeHMe uMHOOPMALMM IO TEXHMUECKMM OpobjieMaM B pe-—
3ynbTaTe wmcnonp3osaHmsa INTERNET, BrepaboTka HOBBEIX METOOMK U
CTaHOapTOB;

- perucTpauus Yy3J0B, JIOKAJIbHEIX M PEeTrMOHAJIbHEIX ceTel (pasnauda I1P-
ampecoB, MMeH IOOMEHOB) ;

- paccMOoTpeHHMe xaJjob® UM IpMMEeHeHMe CaHKUMM K ydacTHukaM INTERNET,
HapymamomyM obumye npasmia pabdoTel B INTERNET.

Iisa peleHMsa NpexIe BCero S3TUX 3alad CYyHLEeCTBYT LeHTpallbHBEE aIMu-—
HUuCcTpaTueHele OopraHel INTERNET.

HeHTpanbHEM opraH INTERNET HaswmBaeTrcsa IAB (INTERNET Activities
Board). OH cocTtomT U3 2-x nogkommrTeToB: IRTEF (INTERNET Research Task
Forse) m IETF (Internet Engineering Task Forse).



IRTF - »TO oOfmecTBeHHAasd MCCIeloBaTeJbCkKas opraHmMs3auusa, cobmparumasd
pasHoobOpasHyw MHbOOpMauuMion Ha ©Oaze oneTa skcoiayataumm INTERNET, nposomut
MCCJIenoBaHmMsa ¥ paspaboTky, HaANpPaBJIEHHEIE HAa [OBHIIEeHME 30OeKTMBHOCTU U
xkoMpopTHOCTHM paboTel B INTERNET.

IETF 3aHMMaeTcsa ObOopMIIeHMEeM pas3JIMUHEIX MaTepuasioB 1o INTERNET (B
TOM UMCJIe CTaHOapToB) B Bume nokymMeHToB RFC (Request For Comments) . 3STux
IOOKYMEHTOB HECKOJIbKO TheICAYW. OHM XPaHATCHA B ClIeluMaJibHEX ©Oasax. JoCcTyn K
HYM MMEeT KaxXJIblM I[I0JIb30BaTeJlb uUepes CpelcTBa caMoy ceTu (Hanpumep, FTP
uyiy WWW) . Basel OaHHBEIX, I'Ie XPaHATCSa NOKyMeHTH RFC, MNOCTOSHHO IIOIOJIHAITCS
1 ODOHOBJAKTCA. ECHIM CO30AKnTCA HOBBIE IIPOEKTE, MNPOTOKOJIB MM NpabBuila perm-
crpauuu, TO IETF uyepe3 ceTb MOXET YCTPOMUTH OOCyXImeHMe INpoekToB (draft-

OOKyMeHTOB) . IETF cobupaeT MHeHMe IoOJib3oBaTesier no draft-moxymeHTam, a
3aTeM CO3JaeT HOBHM MJIM HOBYK Bepcuio cTaporo RFC-moxyMmeHTa. Baza IaHHBIX
¢ RFC moxyMeHTaMu - LeHHeMmas uHPopMalmsa NpeXxne BCero OJIS CUCTEMHBIX IPpO-—

TPaMMMCTOB M aIMMHMCTPATOPOB, oOOecneumBamwummx nopgnepxky INTERNET Ha wMmec-
Tax.
IpyT'yilo BaxXHY OPITaHMBalMOHHYI paboTy, CBA3AHHY C permucTpaumey IP-
aIpecoBR U OPYyI'MX aTpubyTOB CeTM IIPOM3BOIOUT ClIelMaJibHEM opraH INTERNET
non HazpaumeM NIC - Network Information Center.
B CcBA3M C BHaAuUTeJIbHBEIM pacumpeHueM INTERNET (B cpenHeM 3a Mecsl
UMCJIO Y3JIOB yBeJMuMBaeTcs Ha 6%) yxe B 1989 romy uYyacTMUHO HEKOTOPHE amn-—
MUHUCTPATUBHEE OYyHKLUMM OBJIM HepelaHs u3 LeHTpa (CIA) Ha MaTEPUKM COOT-—
BETCTBYINVM KOHTMHEHTAJIbHEIM OpraHm3aumaM. B EBpomne sTo opraHm3auum RIPE
(Reseaux IP Europeens) m RIPE NCC (RIPE Network Coordination Centre).
RIPE - oTkpeTas M IOOOPOBOJIBHAS OpTaHM3alLMsa, OCYyWLeCTBJIAolas B Tec-—
HOM BBamMMomeMCcTBUM C IAB aIMMHUCTPATUBHYI UM TEeXHUUECKY KOOPIAMHALMIO B
INTERNET. RIPE cTpouT CBOK paboTy IPM TECHOM B3aMMOIEMCTBMUM C OOleCcTBeH-—
HOM opraHmMszaluuer-accoumanumen nosb3oBaTetey INTERNET non Ha3paHumeMm TERENA
(Trans—-European Research and Education Networking Association), xoTopas
Orta cos3maHa B OkTsA0pe 1994 roma B pel’yibTaTe CIMAHMSA OBYX OpPTaHus3aumini
RAPE (Reseaux Associes pour la Recherche Europeenne) wm EARN (European
Academic and Research Network) c Lesbl COOEVCTBUSA PA3BUTHUID M PaACIPOCTPa—
HEHMI0 HOBHEIX II€pPeIOBBIX METOHOB CO3IOaHMSI BEHCOKOKAYECTBEHHEIX MEXIYyHapOIHBIX
VHQOPMALIMOHHEIX CUCTEM M CeTeBOM MHOPAaCTPYKTYPH B 00JlaCcTM Hayku M obpaso-
BaHMA.
Ipyrasa epponeyckas opraHmszaumsa RIPE NCC mMmMeeT UMCTO OpPTaHM3ALMOH-—
Hele QYHKUMM C TOUYKM 3peHMd OyHkUMoHMpoBaHMS INTERNET:
- perucTpupyeT B cBoelM 60Oaze naHHeX (Network Management Database)
yHbopMaumio 06 IP cerax. JoOOM NOJIL30BATEJIb MOXET [IPOUMTATH JI0—
Oy uHOOpMaUMIO O JioboM ceTu M3 B5ToM 0a3bl JaHHBEX (OyHKLUMUA
WHOIS) ;

- BeIOaeT 1P ampeca no corsacosaHmio ¢ NIC m C HNOMOWBI MECTHEIX OpP-—
TaHuBauui cTpaH, paborabumx B INTERNET (Local INTERNET Registry
- LIR);

- KOOpIMHMpPYET COOp CTaTUCTUKHU;

- koOopIOMHUpPYyeT ciyx0Oy mMmeH INTERNET - DNS;

- cocTaBideT IpadruecKyn KapTy CeTel.

Taxk BHIVIAOUT CHUCTeMa LeHTpalibHEIX opraHoB INTERNET. Ilocye xKpaTKoOIO
3HAKOMCTBa C 1JiobajibHOM ceTbio INTERNET npencTaBJiSseTCsa CBOEBPEMEHHEM I1e—
PeENTM K OCHOBHOM TeMe Halley CTaTbM: KaK HAaydHBEEe LeHTPpe PO m B I[IEepPBYIO
ouepelb, MHCTUTYTH PAH B YyCJHIOBMAX NPAaKTUUECKOT'O OTCYTCTBMSA LEJIEeBOTO ou-—
HAHCUPOBAHMA MOTYT BIMCATbBCH B 3Ty MMPOBYHL CeThb.

B 1993 romy MH HauvaJgM CO3IaHME OIUIOTHOM CHCTEMBl BHUMCIMTEILHOTO
LHeHTpa PAH, [OCTPOEHHOM Ha METOIOJIOTMM OTKPBITHX BBUMCIMTEJIBHEIX CHUCTEM.
[lepBHI 2Tall, 3aKJIOUYABUMMCS B pPa3BEePTHBAHUM OAB0BHX CPELNCTB JIOKAJIbHOM BHI—
uyCcauTesbHOM ceTu BII PAH (JIBC BI PAH) m Hauaje paszpaboTku Ha 53ToM Oase
VHQOPMALIMOHHO-BEUMCIIMTEJIbHOM cucTeMs Bl PAH (MBC BIL PAH), 3aBepumiica B
1994 rTomy. B 1995 romy Owyl 3aBepumeH BTOPOW »Tan pazeuTus VBC BI PAH -
nonokJyiodeHme kK INTERNET.

HeobxoOouMMoO OTMETUTBH Clenyllle OCHOBHBE (QaKTOPH, KOTOPEE ONpelesiniii
YCIIEUIHOE BEHIIOJIHEHME IIPOEKTa:



1. BuumcamTesnbHBM LeHTPp PAH Ha nparpax npeemHmka Bl AH CCCP wmmen
OTPOMHEM OIBIT B UYaCTM CO3HOAaHMSA CUCTEM KOJIJIEKTMBHOIO I[IOJIB30Ba-—
HMS C yIHOaJIeHHBIM IOCTYINOM M COOTBETCTBYHIME KaIpbl IJ8 peaams3a-
UMM HOpoeKTa.

2. K Hauvany 1986 roma BII PAH NpakTHUUYECKM Ba CUeT BHeOOIXEeTHBEX
CPEOCTB 3aBepuMyl IPOeKT Iepexolda Ha HOBYKD CTPYKTYPUMPOBAHHYI
kabeJsIbHYI0 CeTb Ha BUTHX Iapax B Ipenejsiax 3naHuy BIUAH CCCP u
MVAH CCCP, 4YTO 4BMJIOCH B NOCHeOCTBUMM OQyHIOAMEHTOM IIOCTPOEHUS
JIOKAJILHOM ceTu Ha BUTHX napax (10BASET).

3. B Teuenme 1991-1993 romor BI[ PAH npoM3BOOMT IIOJIHOE IMepeoCHAale-—
HMYe TI[apka BBUMCIMUTEJBHOM TEeXHUKM, I[IPpakKTUUYEeCKM OTKAa3EBasChb OT
BCEeX DHEPIOEMKMX YHMBEPCAJIBHBEIX BBEUMCIMTENbHEX KoOMIJIekcos (EC-
1066, BB®CM-6, CM1420, CM1300, VMBK-4 wm gmnp.). OTOoT mar, XOTS U
OBJI BBIHYXXIEHHEIM [1O YMCTO SKOHOMMYUECKMM COODOpaxXeHMSIM, HO O3Ha-
yajl nepexon K HOBOM TexXHMYECKOM IOJIMTMKe, Ha 0a3e KOTOPpOM Ha-
yaJjla co3maBaTbCcd JiOKaJlbHad ceTb Bl PAH. CrnenmyeT NOOUEPKHYTH,
YTO B3TOT 5BTall NPUMXOIMUTCS Ha TO BpeMs, Korza lejieBoe QMHaAHCHUPO-
BaHMe PoccuyckolM AKaIeMulM HaykK [IPaKTUUECKM I[IPEeKPaTMJIOCh M BBI—
XMBaHMe, TeM O0oJiee cos3uzaTesibHBle paboTe, TpebyolMe SHAUYUTEID-—
HBIX KaNMUTaJIbHEIX BJIOXEHMUM, MOIJIM BBIIOJHATBHCS TOJBKO 3a CUYeT
COOCTBEHHBIX WMJIM WMHBIX BHeOIIXETHBIX pecypcor. K cuacteio, Bl PAH
pacrnomnarajl OOCTATOYHBIMM pecypCaMM BaJIlOTHEIX CPEeICTB OT peaju3a-
UMMy KOMIbIOTepHOM urpe "Terpuc" »no BexOoma Ykaza IlpesmumeHTa PO
or 7 mexabpsa 1992 roma N 1565 "O mMepax IO ypPeryJMPOBaHMIO BHYT-—
PEHHETO BaJIOTHOTO JoJjira OwpBmero Cowo3a CCP", xoTope '"3aMOpo-
sun" sTu cpexncrea Ha 10-15 jer.

4. B 1994 romy JsokajbHasa ceTb Bl PAH Owjla NpakKTMUYeCKM CO3IaHa, a
IO BBIOEJIEHHOMY TejleQOHHOMY KaHajly OblJl peajlM30BaH BBEXOI Ha
INTERNET.

5. B 1995 romy Ha cpencTmBa, BbIOeJeHHbBE PODY, npuodOpeTeH MapupyTU-—
3aTop CISCO 4500, wm mnpou3BemeHO IOJIHOMAcHTaOHOe MOIKJIUeHUE
JokaJibHOM ceTm BI PAH k IOxHOM MockoBckOM OIOPHOM CeTM Ha OCHO-
BaHUM TpPexXCTOopoHHeTro IoroBopa Mexny MH® Copoca, Yzmom "MUPAH"
n Opranmzaumuen "BIPAH", uro ofecneumyio B CBOK Ouepelb BHXOI Ha
INTERNET 1o MaKCHMMAaJIbHOM NpoI'paMMme.

Ynop Ha xpoHoJoruiw cTaHoBJeHMA INTERNET ¥ XPOHOJOIMI CO3IOaHMA JIO-—
KaJIbHOM CceTM BBUMCIMTEJNILHOTO LeHTpa PAH ¢ BeIxomoM Ha INTERNET, KOHEeYHO
Xe, He cJydaeH. I[IpoCcToe CONOCTaBJIEHME 5STUX XPOHOJIOTMM OaeT HaM [IpaBO yT-—
BepXIOaThb, YTO Halla OMJIOTHaS CMHUCTEMa, KOHLENTYyaJIbHO ONMPasch Ha IIPMHLMUIIBL
OTKPBITEIX CMUCTEM, Ha UYeTKOe COOJIIeHMe NpaBUIl JIMUEH3UPOBAHMA, a TaKxe
NPaBUJILHEINM BHOOP 0asz30BOM CTPYKTYPH CEeTM oOka3ajlach OIOHOM M3 CaMbIX IIepeno-—
BEIX IJII CBOEI'O BPEMEHM B Ccdepe HAYyUHO-UMCCIJEeNOBATEJIbCKMX MHCTUTYTOB PAH.
N nopknoueHre ee k INTERNET OBLJIO JIOTMUHBIM M €CTECTBEHHEIM.

CnpaBelIMBOCTM panyu, OINHAKO, CJeIyeT I[IOOYEPKHYThb, UYTO IajlIeKo He
BCe MOMEHTH NPM NPOeKTMpOoBaHMM CeTm OBUIM HaM MS3BECTHB, YTO Haubojiee SIpPKO
BMIHO Ha IpMUMepe CTPYKTYPUPOBAHHOM KabOeJIbHOM CeTM, CaMO IIOHATHE KOTOPOM
Benyuymu oupMmamm CIIA BBeIEeHO SBHAUMTEJBHO I[IO3XEe M BaKPEIJIEHO COOTBETCT-—
ByOUVMM CTaHIOapTaMM Ha MeXIyHapOoOHOM YypOBHe. Mel Xe MOXeM TOJIbKO "yTe-
mTe" cebsa TeM, YTO yHaJIOCh BIOMCATbCA B BTM CTaHOAPTH, M CepTUOMLUMPOBAH-—
HBle IapaMeTpe KabeJbHOM CEeTM Ha BUTOM IIape OTEUYEeCTBEHHOTO MIPOM3BOICTBA
(CCCP) oxaszanuCb COOTBETCTBYIMMM 3TUM CTaHIAPTAM.

[IlpencrapjieHHas paboTa B BMUIOE HACTOAWEM CTaTbM IO MHEHMIO aBTOPOB
OoJpkHa OBITE CKOpee MEeTOIOJIOTMUECKOM, UYeM ONMCATENbHOM, UYTOOH IIOMOYb pas-—
paboTuMKaM COOCTBEHHBIX NPOEKTOB JIOKAJIBHBEIX CETEeM MM OTHEeJIbHEIM abOHEeHTaM
pemaTs pgan OpobjeM, KOTOpBEe HeM30exXHH IIPpM peanm3aumm Takmx pabor. IOnsa
foJjiee IOeTaJIbHOT'O 3HAKOMCTBA OTCHUIAEM UMTAaTeJIss K HameyM MoHorpadbum [1l]. B
HacTofdllee BpeMd B IedaTM HaxomuTcsa paboTa IO BTOPOMY 3Tally pasBUTKUS Ha-—
wey VIBC - nogpkiioueHmio K INTERNET.

HecKOJIBKO CJIOB O BOIPOCE pPas3BEepPTHBaHMA OQOMB3MUECKOM Cpenpl Iepenaumn
IOaHHEIX . llepen paspaboTuMKaMM MMEETCS HECKOJIbKO aJIbTEPHATMBHEIX PEUEeHUN :



1. PasBepTHBaHMe ceTu Ha "ToHkOM" koakcuanbHOM kabejsie (Thinlink

Ethernet) ;

2. PazBepTeHBaHue ceTu Ha "TosicToM" koakcuanbHOM Kabesie (Thicklink
Ethernet) ;

3. Pa3BepTHBaHME CETM Ha HEBKPAHMPOBAaHHOM BuUTOM nape (Unshielded
Twisted Pair - UTP) maIM Ha SallMIEeHHOMW BSKPAaHUPOBAHHOM BUTOM Ia-—
pe (Shielded Twisted Pair - STP);

4. Pa3BepTHIBAHME CeTM Ha OITOBOJIOKOHHOM Kabeje - FDDI (Fibre

Distributed Date Interface) maM OpyTMX MIPOTOKOJIAX.

Bonpoc BrOopa dm3mMueckoy Ccpens He Tak IPOCT, KakK KaxXeTCsa Ha IIEPBHEMU
B3ryan. OH TEeCHO CBA3aH, C OIOHOM CTOPOHH, C TOIOJIOTMEM CceTu, C IOpyIrou, C
3aTpaTaMM Ha pasBepTHBaHMEe (GM3MUeCKOM Cpemn:.

MypoBas npakTMKa OIPAHMUMBAETCS CJeNyIMMM OCHOBHEIMM Oa30BEIMU TO-—
IOJIOTMSAMM

- TONOJIOTMS UMHBL;

- TONOJIOTMSA 3BE3IH;

- TONOJIOTMS WMHEI C BETBAMM THUIIA 3BE3IH;

-  TONOJIOT'MS KOJIbLA.

Ha npakTmMke BCe NepeuMcJIeHHHEe O0as0Bble TONOJIOTMM MOTYT OYyHKUMOHUPO-—
BaTb B OIHOM JIOKAJIbHOM ceTu Ethernet, HO B CeIMeHTUMPOBAHHEIX CTPYKTypax.
Takasa BOBMOXHOCTbB obecneumBaeTCcda CTaHOapTaMu IEEE (Institute of
Electronical and Electronics Engineers) mig XKaHAJLHOTO YPOBHS - IEEE
802.3, 802.4, 802.5, xoTopre paboTanT Ha PABJIMUHBEIX TOMNOJIOTUIX .

CraHmapT 802.3 peanm3yeT MEeTOI MHOXECTBEHHOTO JOCTyIla C KOHTPOJIEM
Hecylel M oOHapyXeHMEeM KOJIIM3UM, MUIBECTHHM B JMTepaType kak CSMA/CD, uTo
O3HaYaeT:

CS - Carrier Sense - KOHTPOJIb HeCylle), KOTIa YCTPOMCTBO Iepen I0-

CBUIKOV mHaHHEIX "ciymaetr" coctosgHme JIBC, m ecam oHa cBobonHa,
TO IAaHHBEE I[IOMENAnTCS B CeTh.

MA - Multiple Access - MHOXECTBEHHEIM HOOCTYI, UYTO O3HauvaeT - Jiobas
CTAHLMS MOXEeT HaudaTb IIePeCHUIKY, KoTIa WMHa CBOOOIHA.
CD - Collision Detection - ofOHapyXeHMEe CTOJIKHOBEHMM, MIPU KOTOPOM

NPMOCTAHABJIMBAETCS IMONBTKA [OCJATH HAaHHEIE B CETb UM BO3OOHOB-
JgeTcd yepes BalepXKy .

CranmapT IEEE 802.4 - mmHa C MapKepoM, KOTOPHM obecrneumBaeT BO3-—
MOXHOCTBL NPAMOM anpecaumum Jiodoro ycTporctra JIBC.
CraHmapT IEEE 802.5 - KOJBLO C Iepemauver Mapkepa. B 2TOM cucTeMme

pabouasa cTaHUMA, XeJjallas [I0CJaTh HOaHHBE, OOJDKHA HOXIOATbLCHA IIOJIyUeHMs
CIeuraJIbHOT'O Mapkepa. 39TO YCJOBME I[OJIHOCTBHI MCKJIIYUAET BO3MOXHOCTL IIOSB-—
JIEHMSA B CeTM KOJIIM3uy. Mapkep I[noMemaeTcs B CeThb TOJIbKO OIOHOM CTaHLMeN,
Ha3BlBaeMOM aKTMBHEIM MOHMTOPOM.

Ha craumapt 802.5 onmpawnTcs CceTu, MNOCTPOEHHHE I[I0 TOMOJIOTUM KOJIblA,
KOTOPHE M3BECTHH kKak ceTu Token Ring. O®mMBMUECKOM OCHOBOMW TaKMUX CETEeM SB-—
JgeTcd KoaKCMaJibHEM kabesr ThickWire. CrTaHmapToM IJiS OAHHOTO THUIIA CEeTeM
aengercs 10BASES. Iudpa "10" o3HauaeT NOOOEPXMBAEMYK CETBI CKOPOCTH Ie-—

pemaur IaHHBIX, B mHOaHHoM ciaydae 10 Méut/cex. "BASE" o3HauaeT, UTO CeThb
y3konoJjiocTHasa, "5" mokas3pBaeT MAaKCUMMAJIbHYKR JVMHY B COTHAX MeTporB (500
M) .

CraHmapT 10BASEZ2 - nnsa kabejem ThinWire, pabGoTanmmx B CeTsaX C 00—

mel WrMHOM Mo npuHumuny CSMA/CD. CkopocThb nepemaum 10 MOuT/cek, MaKCHMaJlb-
Hasa nnuHa po 200 wm.

CranmapT 10BASET - 1Ji8 DSKPAHMPOBAHHEIX ¥ HEDKPAHMPOBAHHEIX BUTHIX
nap, npuHATEM IEEE B 1990 romy mmsa CSMA/CD, OIMH U3 CaMBIX PAaCHPOCTPaHEeH-—
HBEIX B MMPOBOM IHIpaKTHUKE.

Ha cmMeHy »TOMYy CTaHIOapTy B HacTosdllee BpeMa MNIPUXOOUT  HOBBIM
100BASET, KOTOPHM peanm3yeTCcs Ha BUTHX Hapax 5 kaTeropmuu, oOOeCHeuMBablMx
CKOpPOCTh IMepemauM naHHeX no 100 M6éur/cex, a Takxke NIPUHUUIMAJIBHO HOBAas
TEeXHOJIOTMSA pPa3BEPTHBAHMSA JIOKAJIbHEIX ceTen — ATM.

Kakre pexoMeHIauuy MOT'YT OBTH CHEJIaHBl NIPOEKTMPOBIIMKAM CETM B BEOO-
pe pemeHuy? Ecam ceTh co3maeTcs g KOMOAKTHOM Tpynne M3 10-15 mojgb30Ba-
TeJIbCKMUX MECT, TO C TOUKM 3PEeHMS 5SKOHOMMYUECKOM LEeJIECOOOPa3HOCTU MOXET



OpITE pexomMeHmoBaHa 10BASE2 Ha "ToukoMm" xabese Thinlink, paboTanmem Ha
npuHiune CSMA/CD. OOHOBPEMEHHO AaBTOPH TAaKOTO pelleHMS MOOJIKHH UYeTKo cebe
NpencTaBysaThk, YTO B3TO pPelleHMe, Kak OB OHO HM OBJIO IIPMBJIEKATEJIBHEIM 110
IPOCTOTE M SKOHOMMYECKM, OOpeueT BacC Ha OTPaHMUEHME IajIbHEMIIeTO pacumpe-—
HHMS, a caMoe IJlaBHOe, Jioboe M3MEHEHME B apxXUTEeKType OymeT TpeboBaTh Ie-
PEHACTPOMKM CEeTM B LIEJIOM.

BeIxOn TakoM KoMIlakTHOM ceTu Ha INTERNET moxeT OBITH pPeajiM30BaH ue-—
pe3 CeTeBOM CcepBep Ha Oamxaniumi Y3eJl 10 BHIOEJIEHHOMY KaHally C CUMHXPOHHBIM
mMomemoM mim o FDDI, ecnm Takasg BOBMOXHOCTB OyIeT NpenocTaBJIeHA.

JlokanpHas ceTb Tuna Token Ring IEEE 802.4, xoTopas CTpPOMUTCS Ha
cranmapTe 10BASES, TIe CKOPOCTH IMepemaumM MOXeT OBTb HOOCTUTHYTa 10O 16
Méutr/cex, TpebyeT SHAUUTEJIBHEIX KaNMTaJIOBJIOXeHUM. KomuuecTBO paboumx
CTaHUMM MOXeT OvblTh o 256. Takas CeThb He MMeeT KOJUIJIM3UM, C TOUKU BPEeHUS
TEXHOJIOTMM Pas3BEepPTEBaHMA TpebyeT CTPOTOTO COOJIIOEHMS TEXHUUECKUX YCJIO-—
BUM.

OcTaHoBMMCSA OoJjiee NOIpPoOHO Ha cTaHmapTe 10BASET, KOTOPHIM, Ha Oep-—
BEIM B3IJIAL, KaxXeTcsa BcCeM Hambojiee IOCTyNHEM. Hamnnume TeseQOHHOM CeTu B
30aHUM [NPEeOnpuaTHMs elle He O3HauaeT, 4YTO Ha ee Oase MoOXeT OBTh pa3BepHyTa
CeThb Ha BMTHX Napax. MaJJOBEepOSATHO, UYTO eclM uMeeTcs TenedoHHas ceTb 00—
pasua mo 1986-1990 romoB, OHAa MOXET IMOCIIYXMTbL 0asz30BOM CTPYKTYPOM Oymyuemn
cerr. OOHAKO, €CJM OHa YXe MMeeTCd, TO aBTopaMy I[IPOeKTa BEpPOsATHEEe BCETO
byneT BHOpaHa TonoJsiorua "3Be3mH'", a "Touka" 3Bes3nn OyIeT olnpelnesyieHa B
IOMEeNEeHM Kpocc-mkadoB, I'Ie COCPEeNOTOYEHB BCEe BHEUHME M BHYTPEHHME Ka-—
BeJibHEIE BXOIEI.

[IpUMIOOHOCTL CeTM, Ha KOTOPOM IOJIXHA pa3BopaumeaTbcsa JIBC, OOJIXHA
onpenesyiiTbCsa TOJBKO cepTudMKauMey. OTO OTHOCHUTCH KakK K YXe CyUeCTBYOIUM
ceTsaM, TaK M K BHOBb pasBOpauduMBAaEMBIM B Cllydae HEOOXOIOMMOCTM Ha Npennpu-
ATUN.

CranmapTt EIA/TIA-568 HopMUPYEeT Cllelylilue NapaMeTph HEe3KPaHUPOBAH-—
HBIX BUTBEIX [Iap: €MKOCTb, BOJIHOBOE COIPOTHUBIIEHME-UMIEIAaHC, KO3QOMLUMEHT 3a-
TyXaHMusa, I[epexolHoe 3aTyxaHue Ha OJjumxHeM KoHIe (NEXT). Ha KOMIBIOTEPHOM
PeIHKE PocCcumM MMeeTCs LEeJBM CIeKTP TeCTUPYRIMX YyCTPOMCTB B MOOMJIBHOM Ba-
pPraHTe OJja NpoBeneHud cepTudmxaumm ceTm. KaTeropusa KabOeJIbHOM CeTu olIpe-
meygeTcsa IapaMeTpaMmHu, IIePedMCIIeHHEIMM BhlIle. J 30echk YyMECTHO IaThb CJenyio-—
Iy, Ha Hall B3IJIA OUYEeHb BaXHY PEKOMEHIALMI: €CJIM JIOKajlbHasg CeTb NpPpOoeK-—
TUPyeTCHa IOJ8 NPpennpuaTuda, I'Oe KOJIMUeCTBO paboumx CTaHLUUM, CEPBEPOB Npe-
BrmaeT 50 m OoJjiee, TO HeOOXOOMMO Pas’BEPHYTH ee Ha kabenax 5 xkareropum
Tuna RG-58A/U, Tem cameM obecrneumBas craHmapT 100BASET.

Ceptuburkanmsa, npoBemeHHas niusg Bl PAH B 1995 roxmy, nomTeepIuia e€e
COOTBETCTBME 3 KaTeropmu, obecrneumsBawnuel padorTy Ha ckopoctu 10 MOuT/cex.

[IocTpoeHMEe apXUTEKTYpPH "3Besnw'", KpoMe INIPpOoBelNeHMS palMaJibHBIX JIy-—
yeri-kabeJjiey HEeNOCPEeNCTBEHHO K pabouuMMm CTaHUMAM UM KoMIblTepaM PC, BkIOUa-—
eT B ceba M Cco3maHMe LeHTpa koMmyTaumm JIBC BI PAH, Tne QyHKUMM LIEeHTPAaJIb-—
HOT'O KOMMyTaTOpa-MapllpyTMU3aTopa BHIIOJHAET MHTEJJIEKTYaJIbHBIM NpOoTpaMMupye-—
MBI KOHILeHTpaTop ompmer 3COM (CIA) Linkbuilder 3GH. JJaHHBDI MHOTONPOOGMIIL-—
HBE KOHLEHTPATOP, MMenIMM 12-CJIOTOBYK KOHCTPYKIMIO C COOCTBEHHBIM CTaOMIM-—
3VPOBAHHEIM MCTOUHMKOM IMTaHusa, obecrneumBaeT paboTy COOCTBEHHOM WMHE Ha
ckopocTr mo 300 MOGMT/cek UM KOMILJIEKTYyEeTCs [0 TPeOOBAHMK 3aKa3uMKa CJenyi-
LYMM MOZIYJISMM :

- MOOYJIb CeTeBOTIO yHIpabJjieHusa (System Management Module - SMM) ;

- wMomyJsim ceTm Ethernet (Ethernet LAN Module - ELM) nmna Mmommbmka-—

umit 10BASET, 10BASES5, 10BASE2, HUB-monmysb m Swith-momynb;

-  MOOYJb IOIKJIOUEHMS K MaIrMCcTpaJlbHOMY OINTOBOJIOKHY (FDDI Backbone

Connectivity Module - FBCM) ;
- MOZOYJIb OIITOBOJIOKOHHOT'O KOHIeHTpaTopa (FDDI Concentrator Module -
FCM) .

PaseBeTrBjieHre oT LB 3GH myuer-kadesyiey OCYIEeCTBJISETCsS UYepes KOHLEeH-—
TpaTopsl HUB dupMer 3COM, KaxmOeli M3 KOTOPHIX MMEET CTHK C LEeHTPaJIbHEIM KOM-—
MyTaTopoM LB Ha ckopoctu 10 M6ut/cex.

[IpenJIOXEeHHHEM ¥ PeajiIM30BAaHHEI B Halle¥ CUCTEME MOUHBIM LeHTP KOMMYyTa-—
UMy 0e3yCJIOBHO OUEeHb IIPMBJIEKATEJIEH, €CJM K TOMYy Xe ydeCTb (QaKT [NOSBJIEHUS



Ha pPBIHKE eme 0OoJiee MOUWHBIX KOMMyTaToOpob. OOHakKO, OH TpebyeT BeCbMa 3HAUYU-
TEeJbHEX KaOMTaJIOBJIOXKEHMM, KaK [PaBUIIO, BAJIOTHHX CPEeOCTB, UYTO OKAaXeTCH
TJIaBHEIM IIPENATCTBMEM IIPM peayM3aluM B OPYIMX IPOEeKTax.

Il MHOTO pPeleHuS 3TOI0 BONpOCa MOXET OBITh NPEHJIOKEH BapMaHT, IOe
HeT LEeHTPaJM30BaHHOTO MHTEJIJIEKTYaJllbHOTO KOMMyTaTopa, a apxuTeKTypa
"spesne" crTpomTca Ha HUBax, uMmenmmx 12 uinr 24 BXOOOB/BHIXOIOB U obecneum-—
BAKIMX CKOPOCTH Iepemaum HaHHeIXx 10 MOuT/cexk. VHBIX BApPMAHTOB IJIS peajm3a-—
Uy craHmapTa 10BASET (100BASET) He CylIeCTBYET.

HeCckOJIBKO CJIOB O TOM, KaK MEl pelajy BONIPOCHE MNOCTPOEHMUS MNUIIOTHOM
MOIENM - pa3BepTHBaHME TE€TEePOTEeHHOM JIOKaJbHOM ceTu. IJIaBHEIMM 3adadaMu
370echb ObLUIM: ONpelesyieHre NPOodUIIS CeTr MM IPpOoOUIMPOBAHME OTKPBITOM CUCTEe-—
MBI, @ TaKXe BBIOOP COOTBETCTBYWUMX BBUMCIMTEJIBHEX 1JaTOOPM.

BamMeTUM Cpal3y, UYTO JioKaJibHas ceTb BI[ PAH cTpomjyack B TeueHme 1990-
1994 r1OmoB B YCJOBMSAX IOBAJILHOTO pPal3pylleHMS I[IPEXHEV MaTepuaJIbHO-—
TEeXHUYECKOM 0asz3pl njusa OyHOAaMeHTAaJIbHEIX M [IPUKIAIOHEIX MCCJIenoBaHuM. Basza
paspylajack, a Opo@uilb Hay4YHHX MCCIeOOBaHMM MHCTUTYTa, K CYaCThb, yOa-
JIOCh COXPaHMUThb M IOaxe NPEeYMHOXUTH.

[lepen pabouelr TpPyNNOM NPOEKTa CTOoMdjla Balada BHOOpa IOMMHMPYHIEIO
HaNpaBJIEHUA Pas3BUTUA M3 CJIEOYOIMX OCHOBHEIX TEeHICSHLMN:

- cynepkomneoTeps THna Cray wmnm Convex;

—  BBEUMCIMTEJIbHBIE CHCTeMbl OupMer IBM;

—  BBEUMCIMTEJIbHBIE CcucTeMbl doupMmer DEC;

- paboume craHuum obmpmer SUN Microsystems;

- IapaJuJlenbHBEE TPAaHCHBIOTEPHEE CMCTEMBEl M IP.

[locyie TWATEJNBHOTO aHajlM3a TEeHIOSHUMM pPas3BUTUS HAYUYHBIX MCCJIeIOBaHUM
B EBpome m CIIA MH OCTAHOBWMJIMCH Ha HamnpabJyeHum SUN Microsystems, xak 0Oa-
30BOM CTPYKTYPH CEPBEPOB JIOKAJILHOM CceTM Ha npoleccopax SPARC. Onpenesisio—
myM M pemaomyM (OakTOpOM I[IPM pPeleHUM 3TOM NpOoOJIeMbl CcTajla OlepalMOHHAas
cucTeMa, IMOCTPOEeHHAas Ha OCHOBe cTaHmapToB UNIX (Solaris 1 m 2). C TOUKM
3PEeHMS IIOCTPOEHMS CeTM C MCIOJIb30BaHMEM B KadeCTBe CepBepoB paboumx
craHuuy SPARCStation MCKIIOUMTENIBHO BaXHBIM OKAa3aJIOCh HAJMUMEe CUCTEMH yoa-—
JeHHOTO pocTyna NFS - Network File System, o6ecneumBawmeirt "npos3pauHui"
OOCTYyIl K paclpenejieHHOW GanmJIOBOM CUCTEMe uepes JIOKAJIbHYK CeThb.

B HacTodmee BpeMsa B JioKaJibHOM ceTu BI PAH B KauecTBe CEPBEPOB WU
OTIEeJIbHEX paboumx cTaHumii Haxomarcsa SPARCStation 20, SPARCStation 10/30,
10/41, 10/51, SLC, IPC, ALPHA DEC 3000. MNompoBGHO 3Ta UYacThb MNpencTaBJlieHa
B MOHOTpadbmm [1].

B KauecTBe BHICOKOINIPOM3BOINMUTEJILHOM IIapaJlJieJIbHOM TPaHCHIbITEPHOM CUC-—
TeMmel B JIBC BIl PAH BrimoueHa cucrema GCel 1/64 oupmer PARSYTEC (TepMmaHus),
KOTOopas MMeeT B KauecTBe onepaumoHHoM cucTemel OS PARIX (Parallels UNIX).
HeoBOxOoOMMOCTE BKJIOUEHMS B CEeThb TaKOM, HECKOJIbKO YHMKAJIBHOM IJIS I[I0JIb30Ba-—
TeJyie), CUCTEMH NPOIMKTOBAHAa pPas3BEPTHBAHMEM MCCJIEONOBAaTEJIbCKMX padoT B 00—
JJacTM paspaboTKM HapajlJleIbHBIX aJITOPUTMOB.

Co3zmaHHag OpoTrpaMMHO-amnnapaTHasa 6asza JIBC noseosimiia B KOPOTKME CPO-
KM M[NOIKJIOUMTL K Hey 32 BHYTPEeHHMX padoumx MecTa, nJjsa obecledueHMsS KOTOPBIX
OBINIM OPMOOPETEHH JIMLUEHSUMM Ha IPYIHNNOBOE NOOKJIUEHMEe, a Takxe cucTteMel PC-
NFS, Bxuouawmmme B cebd amanrtep M naxker nporpamMm NFS mjig xaxmoro HOJIB30—
BaTesd B OTIEJIBHOCTU.

Brnocynencreum, B TedeHme 1995 roma npoBemeHO pacllMpeHME KOJIMYEeCTBA
JIMLIEH3MPOBAHHEIX TOYEK INOCTylNa K ceTu eme Ha 25 emmuwmiy. (3amMeTmM, YTO Ka-—
XIOasd JMLEH3MS He3aBUCKMMO OT €€ Bula, I'PYyNIOoBOM MIM E€IMHMUHOM, TpebyerT
COOTBETCTBYLIMX OMHAHCOBEIX CPEINCTB) .

[Ipobnema nozpkJyodueHMsa K JIBC Bl PAH BHemHMX abOHEHTOB, a udUepes Hee
BeIxOn Ha INTERNET, peanmszyerTcsa TpeMsa crocobaMm:

- 4Jepes KOMMYyTHUPYEMble Teje@OHHBIE KaHaJbl;

— IO BHIOEJIEHHEM TeJIeQOHHBIM JIMHMAM;

- IO OIITOBOJIOKOHHEIM kKab®eJyibHEIM kaHajsiam (FDDI) .

Ina peanmMszaluuM OOCTyNa [0 KOMMYTHMPYEMBIM TeJleQOHHBIM KaHajlaM K CeTHu
B ee apxXuUTeKTypy BkJoueH CeTeBOM TepMMHaJIbHE cepBep (Nets Terminal
Server - NTS) c MomeMHONM cTomMkoM Tuna ZYXEL Ha 64 kaHana. Kaxoell acuH-—
XPOHHEI MOILEM HEe3aBMCMMO OT IOPYyIMX NIPOM3BOIMT OOMEH CO CckopocTbio 19,2



kOuT/cex. Takom cnoco® nomkiwuyeHmsa k JIBC BIl PAH, a uepes Hee k INTERNET
MOXEeT OBITh PEKOMEHIOBaH TOJIBKO IJIS OTHEJIbHEIX abOOHEHTOB, HO He IJId aBTO-
HOMHEIX JIOKaJIbHEIX CeTel, TaK KaK CKOPOCTb Iepenauy HOaHHEIX, IIpenejibHOe
3HaUeHMe KOTOPOM, Kak OBJIO yXe Bhme npuBeneHo 19,2 xbur/cek, Ha MOCKOB-—
CKOM TesyiedOHHOV JMHMM BPSI JIM BO3MOXHa. llapa MomeMor Tuna ZYXEL cama B
IpolleCcCe CeaHcCa CBA3M BHOMPaeT CBOK CKOPOCTh, KOTOpas Oe3yCJIOBHO HIMXE
NpenejIbHOTO 3HaueHuda. TeM He MeHee, 3TOT CIOCOD B HacTofllee BpeMs Hambo-
Jlee NONyJIAPEeH, [NOTOMYy dYTO TpebyeT HaMMEHbIMX 3aTpaT (Ioka dYTo) .

[IoOKJIIOUEeHME IIO BEHEIOEJEHHEIM TeJIeQOHHBM JIMHMAM OOeCleuMBaeT CKOPOCTb
nepemaum no 64 xbur/cex m OGojiee, a caMoe BaxHOe, KaHaJl BCeTrma IOCTYIEeH
aboHeHTy. [Insa peanms3aluMy OAHHOTO crnocoda H»OoCTyla HeoDXOoOuMM CIelMallbHBI
MapumpyT1U3aTop, B YacTHoCTM Cisco 2522, KOTOPHM B OTJAMUME OT INEPBOTO CIO-—
coba npocTyna no3poJsgeT BeMTM Ha INTERNET, He 3arpyxasa JIBC Tpadukom abo-
HeHTa. OToT »Tan pas3BuTusa JIBC BemoJsHseTrca B 1996 romy B paMkax IIPOEKTa
POOYM "PasBuUTHME pacOpenesieHHOV MHOOPMALMOHHO-BHUMCIMTEJILHOM CUCTeMEl BI]
PAH".

NookmoueHme K INTERNET mo ONTOBOJIOKOHHOMY Kabejo gaBJsgeTcsa Hambojiee
OOPOTOCTOANMM BapMaHTOM pPeUeHMsa, HO objamaeT paOoM TakKuxX I[IPpeMMyHleCcTsB,
KOTOPHEE I[IO3BOJAKNT abOHEHTY OBITh HE3ABMCHMMEIM OT MHOIMX GakTOpoOB M obecrne-
UMTH [IOMEXO3AalMIEHHYD [epenady OaHHBX Ha ckopocTum 10 MOuT/Ccek Hemocpen-
CTBEHHO C Y3joM IOMOC.

B sBakjoueHMe, cCljenysd MeTOIOJIOTMYECKOM HAaNpaBJIEHHOCTM Halleyl CTaTbM,
PacCMOTPMM IIOCJIE€IOBATEJIbHOCTL MEPONPUATHUM, HEOOXONOMMBIX IJIS [IOOKJIIOUYEeHUS
JokaJibHOM ceTu k INTERNET Ha npumepe JioKaJibHOM ceTwm BIl PAH.

06 annapaTHEIX CpelcTBax, 3aleMCTBOBAHHEIX IpM HoOkJwuyeHumM JIBC BIJ
PAH BpHIE yXe OBUJIO pacCKa3aHO OOCTATOYHO NOOPOOHO.

Kak yxe OBIJIO yINOMSHYTO BHBIIE, BONPOC O Om3mueckoMm BeIxOme B INTERNET
opuondeck OGOpMIIEH MNOIANMCAaHMEM TPEXCTOPOHHero CorjameHud Mexny MHO, Y3-
jgom "MUMPAH" wum BIPAH. Ilo yCJOBMSAM COIJIAIEHMS IMIOIOKJIOUeHMe K IOMOC xaxmasa
OpraHmuzauusa, B OaHHOM ciydae Bl PAH, npom3BOOIUT Ha COOCTBEHHBIE CpPenCTBa.
[I[pakTHUUYECKM DBTO O3HaYaeT, UYTO MOAKJIOYEHME K Y3JIOBOMYy KOHIEHTPaTOPY
Catalyst JjokxanbHOM ceTu OpraHMzauuM TpebyeT Haluuusa COOCTBEHHOT'O I'PaHUU—
HOTO MapumpyTuzatopa tuna Cisco 4000 wmmm 4500. BII PAH B 1995 romy Ha
cpencrtBa POOM no craTbe "MaTepmallbHO-TexXHMUeckas 60aza" npmobpen Cisco
4500 m B wmiojge 1995 roma ocymecTBMJ NOJIHOMacmrabHoe mnonkjoueHre JIBC BII
PAH x IOxHOM MockoBcko¥ OmnopHOM CeTu.

CeTeBOe NpOoTpaMMHOe oDeclnedeHMe yCTaHaBJIMBaeTCsa (MHCTAJLIMPyeTCs) B
KaXIOM y3Jle CeTM. BoJjbllas 4acCTbhb CETEBBIX NPOTOKOJIOB I[IOCTaBJISE€TCH BMECTE C
CMCTEMHBIM NpOTpaMMHBIM oOOecrnedeHmeM. [ysg JIBC B PAH sTO:

- SOLARIS 1 m 2 pmma SPARCStation;

- OSF/1 mms ALPHA DEC 3000;

- IOS 10.3(7) myma CISCO 4500;

- ANNEX-UX R7.0 R9.0 mma NTS.

[IocJyie MHCTaJIMPOBaHMA MNPOMBBOIUTCSA 3Tall KOHOUI'YPMPOBAHMUA, TO €CTb
3aloJIHAITCS pPasJMYHOTO ponda Tabiauisl, HeoOXOoAMMEE I OQYHKLUMOHMPOBAHUSI
CeTEeBBIX MNPOTOKOJIOB.

[lepen KOHOUI'YPMPOBAHMEM, €CTECTBEHHO, HEOOXOIMMO COCTAaBUTH IIPOEKT
KOHOUTYPMPOBAHUA M NPOINEJlaThk OIPeleJIEHHYI OPIaHM3aLMOHHY paboTy:

- noayumrts IP-ampec ceTwu;

- I[OJIyY4UTb MMS IOMEHAa;

- ONpeleyMTh MapUPyTU3ALUMOHHY IOJUTUKY;

- IOOTOBOPMUTBHLCHA C cCocelsMM O HNOoOOepxXkKe paboTel OoMeHa (secondary

server) U MapuUpyTU3aLMOHHOM I[IOJIUTUKE .

llonyueHue IP-azmpeca ceTM M MMEeHM JOMeHa CBS3aHO C paboToM permcT-—
PauUMOHHEIX opraHmsz3auuy INTERNET. B HacTosmee Bpemsa RIPE ynesnseT oOueHb
BomnblOoe BHMMAaHMEe OpTraHM3alMM IIpolLelyphl perucTpauuu B CBI3M C TEM, UTO
IPM HBIHEUWHMX TeMlIax pas3BuTusa INTERNET "Bumpb" MOXeT HACTYIUTb KPU3UC U3-—
3a HEeXBATKM 32-pal3psaOHHxX IP-ampecoB. B NepcnekTuBe MNPEOCTOUT IEepexon K
48-paspanHeM ampecaM. A B HacTosmee BpeMsa RIPE yxecTouaeT OpoLenypy pe-
TUCTPpaluMM. B COOTBETCTBMM B IIPOEKTOM IO Ipolenype perucrtpauun (draft



RIPE 104++) mpemiaraeTcsd XeCTKO BHIEPXMBATL L&Y SKOHOMMM M arpermupoBa—
HMSA ampecoB (conservation m aggregation) .

Perucrpaumsa B INTERNET ocymecTBigeTCcda OYTEM PacCCMOTPEHMA 3adBOK OT
opraHmM3alMy, KOTOPHE IOCBUIAIT MX OQOPMJIEHHBIMM IO ClIelMaJibHEM dopmaM

(bopmMmel onpeneJsieHn cooTBeTCTRymMMM RFEC-mokyMeHTaMmM) . 3asgBKM OT OpraHM3a-—
UMM Ha PEeruMcTpalMio NOCTYINAalT B MECTHHE perMucTpupyillme opraHmzaumm (Local
Internet Registry - LIR), koTopeM RIPE NCC npemocTaBujl NPAaBO BaHMUMATHCS

3TOM HOeATEeJIbHOCTBI. BcCe yIOBJIETBOPEHHBIE 3afgBKM [IOCTyNalnT B 0a3y HOaHHEX
RIPE.

JIBC BI PAH B HacTodllee BpeMs 3apermucrpupoBaHa B RIPE, kak ceTb
xkjacca C (193.232.81.0) ¢ momenom CCAS.RU.

MeI He oOcCTaBJIgeM CBOMX HaMEpPeHMM OIPOIOJIXMTh paboTy IO CEeTEeBOMY
B3aMMOIENCTBUIO C IPyTMMM ONM3JIexallMMy CeTAMM MHCTUTYTOB PAH. C »sTOoM Le-
Jgsi0 BIl PAH 3apeructpupoBaH B RIPE, kak aBToHOMHas cucrtema (AS2587). Hawmm
nomaHa 3agBka B RIPE Ha perucTpaumio IP-ampecoB ceTeM, Bxomammx B AS2587
B COOTBETCTBMM C ILJIAHOM PAal3BUTUA Ha Ojmwxaymme npa roma. AS - 3TO OCOOBIM
CcyOBEeKT B OpTaHM3aUMOHHOM CTPpykType INTERNET, [OO3BOJIAKWMY HNPOBOIUTL €OM-—
HYK0 MapHLpyTU3alLUMOHHYID NOJIUTMUKY IJIS CBOMX IIOACETEM, YUTO OUEHb BaXHO IIpex-—
Ioe BCEero C TOUYKM 3pPeHMA SKOHOMMM MeCTa B MapUpPyTM3aUMOHHBEIX Tabmamuax. JIBC
Bl PAH corsacoBeBaeT CBOKN MapUpyTM3alMOHHYHD HOIUTUKY Cc FREE-NET, nyrewm
obMeHa MapupyTU3aUMOHHBEIMM TabnauiamMmM IO NOpoTokoJly BGP(Border Gateway
Protocol) mexnmy AS2587 m AS2848, AS2895, AS3058.

UTtak, nBa sTana passutmsa VBC Bl PAH ycnemHO =RaBEpUEHH.

B sBakjoueHMEe CTaTbM OTMETMM HamM OJvKaMiiMe IIJIaHH:

- TpeTHuM 3Tall ONpeneJieH HaMM, Kak pa3BUTHEe MHOOPMALMOHHOM COCTaB-—
Jaoumert Hawmen VBC;

- yOoeauTb OOJIbIIOE BHMMAaHME BOINPOCAaM HAaOeXHOCTM M 3aumumeHHocTu JVIBC
BII PAH (npobGsemel security); pas3pabaTeiBaeTcs IMIPOEKT MNOCTPOEHUI
firewall JIBC BIl PAH;

- paseuTHe MHOpacTpykTyps JIBC Bl PAH C CymeCTBEHHBEM MCIOJIb30BaHU—
eM CIyTHMKOBOI'O KaHajla CBA3M;

- BOBMOXHBE pPaboOTH IO YBEJIMUEHMI POMNYCKHOM crnocobHocTtu JIBC (100
M6wuT/cex ETHERNET, FDDI);

- HapallMBaHME BHEUMCJIMTEJIbHOM MOWHOCTM CEeTM IIyTeM 3aMeHB HEKOTOPEHIX
BBIUMCJIMTEJIbHEIX CepBepOB Ha OoJiee MOLHBEIE; NpUoOOpeTeHMe U ycTa-
HOBKa HOBBIX BEPCUM CUCTEMHOTO M MNPMUKJIIAOHOTO MNPOIPaMMHOIO ofec-—
[e4YeHus.

EcTecTBEeHHO, 4YTO HaWM IIJIaHEl MOT'YT OBITb pPeaJiM30BaHBEl IPM YCJIOBUM CO-—

OTBETCTBYyIEN QMHAHCOBOM MNOIOINEPXKM CO CTOPOHH OnmxeTa Akanemuy mu POOU.
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