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BBEOEHWE

TpahuK - 35TO OCHOBHOW N € GMHCTBEHHbIN pecypc ceTu IHTEpHEeT C TOYKM 3peHuns TpaHcnopTa. Kak n3BecTHo,
nobasa nHhpopmaumsa B ceTn IHTepHET nepefaeTcs B BUAE OTAENbHbIX MaKeToB - 6JIOKOB JaHHbIX CPaBHUTEJIbHO
Heb0o/bLLOro pa3Mepa, KaXkabl N3 KOTOPbIX MMeeT aApec OTNpaBUTeNsa 1 noayvyaTens n nytewecTsyeT No ceTun
CaMOCTOATESIbHO.

Tpaduk - 3T0 0bLLee KONMYECTBO MakKeToB, NMpoLlleaLnx Nnouck. Ecnm 6bl MUHTepHeT 6bIa1 TPAHCMNOPTHOW KOMMaHUen,
Tpadhuk npeactasnsan 6el cobon obLinit BeC rpysa, NepeBo3nMMoro B rpy30BbiX aBTOMOBMNAX, HE3aBUCMMO OT
KOHKPETHOro coaep>XXumMoro rpysa. NMpu paboTe ¢ TpadrMkKoM cofep>XxMMoe naketoB abCcTpakTHO, MOTOMY 4TO B
[AHHOM KOHTEKCTE MHTEPECHO He YTO MMEHHO OTMPaBAEHO, @ CKOJIbKO MU OTKyAa. Ecnm rosopuTh 06 yyeTe
Tpadurka, Korga komnaHum pabotaloT ¢ UHTepHeTOM, BO3HUKAET NOHATNE BXOAALLEr0 N UCXOAsAWero Tpaduka.
YnpassieHne TpaukoM N y4eT BO3HUKIIN C POCTOM KOMMEPYECKOro cermeHTa MIHTepHeTa. Kak ToJIbKO NosABUIICS
NAaTHbLIA pecypc, KaXkAoMy NoJsib30BaTeNto, NoOAKII0YEHHOMY K npoBanaepy, 6b1710 MHTepecHO NocynTaTb
noTpebneHne NNaTHOro pecypca Ha yrnpasieHne NHTepHeT-NPOBaNAEepPOM M NMOHATb, KakKne AeHbrn TpaTaTCca Ha
obuieHne. TOYHO TaK e MNOoYTY KaKAbl MOCTaBLLUK YCAYr NOAK/IOYEH K APYrOMY NMOCTaBLMKY yCAyr, Ans
KOTOPOro OH BbICTYMaeT B Ka4ecTBe KAMEHTa, TO eCTb AJ1 onjlaThl BXOAAWeEero Tpaguka. CnenoBaTesibHO,
MOCTaBLWMK YCAYr OOJIKEH He TOJIbKO YYUTbIBaTb TPAa(UK, KOTOPbIM MOLLEN K KJMEHTaM, HO U pacCyYnTbiBaTb
TpathuK, KOTOPbIA NpULLEn B CeTb NOCTaBLUNKa YCYT U3BHE - OT APYIrUX MOCTaBLUMKOB yCAyr. B cBA3M C BbICTPbLIM
pPOCTOM 4YMCa Nosb30oBaTeNen CeTU U yBeNndYeHnem Tpadmka oT passInyHbIX NPUI0XKEHUA HEOHBX0AMMOCTb
BHEAPEHNA aBTOMaTN4eCKON CUCTEMbI MOHUTOPUHIa Tpadunka IOKaJIbHOW CeTU CTajsla 04eHb aKTyaJIbHON.
CoBpeMeHHble MHOPMaLOHHbIe cucTeMbl Ans busHeca Bcerga geueHTpanm3oBaHbl No ceoer npupoae. Paboune
CTaHUWM Nonb30BaTeNien, cepBepbl MPUNOXKEHW, cepBepbl 6a3 AaHHbIX U Apyrue ceTeBble y3/bl pacnpenesieHbl No
6onbwon naowanun. B 6onblion KoMnaHUM 0PUChl U yYpPEeKAEHUS NOAKIII0YEHBI K pa3nyHbIM criocobam CBS3M ¢
NCMOJIb30BaHNEM Pa3/INYHbIX TEXHOIOMNIA U CeTEBbLIX YCTPONCTB. OCHOBHas 3ajiaya CETEBOro agMMHMUCTpaTopa -
obecne4ynTb HagexXxHyto, becrnepebolHyto, NPOAYKTUBHYO 1 6e30nacHy paboTy 3TOW CNIOXKHON CUCTEMbI B LIESIOM.
AKTYanbHOCTbIO IBJISETCA TO, YTO y4eT Tpadurka Heobxoamm ons Toro, 4Tobbl, BO-NepBbiX, TapnduLmpoBaTh
ncnosb3oBaHue NHTepHeT pecypcoB, a BO-BTOPbIX, MaKCMMalbHO COKPaTUTb pPacxobl U ONMTUMN3NPOBATb
ncnosib3oBaHMe paboyero BpeMeHN B OpraHusaumm knmeHTe. ECTb ewe 0anH HEManoBaXKHbIN aCNeKT, CBA3aHHbIN C
NCMOJIb30BaHNEM CUCTEM y4yeTa TpaduKa - 3TO orpakaeHune rnonb3oBaTeNien KAMeHTa OT HEHY>XXHOWN MW BpeaHOoW
MHGopMauum n3 cetn NHTepHeT. ABTOMaTM3NPOBaHHAA CUCTEMaA KOHTPONA Tpadunka JIoKaIbHO-BbIHYNCINTENIbHOWN
ceTun BKJO4aeT B cebs nusmepeHne Tpadurka, TEKYLLUA KOHTPOJSIb TpadunKa, U3MepeHne CTPYKTYpbl Tpaduka.
O6bekT paboThl - ceTeBon TpaduK.

MpepMeT paboThbl - KOHTPOJIb N YHET TpaduKa.

Llenbto kypcoBon paboThl ABNAETCA M3yYeHNE KOHTPOSISA N aHam3a ceTeBoro Tpaduka.

B cooTBeTCTBUM C Lenbto, B paboTe yCcTaHOBJIEHbI Criegylowme 3agaqn:

1. PaccmoTpeTb CYLHOCTb N POJIb CETEBOro Tpaduka.

2. 3y4nTb BUObI N OCHOBHbIE XapaKTepuUcTukn Tpaduka.
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3. N3y4nTb 0cobeHHOCTN MOHUTOPUHIa TpadukKa.

4. NiccnepoBaTb aHanMs v y4€T Tpaduka.

MpakTnyeckas 3Ha4MMOCTb paboTbl COCTOUT B TOM, YTO €€ pe3ysbTaTbl MOXKHO MCNOJIb30BaTbh A1 U3YyYeHUS
Apyrux nogobHeix paboThl.

MeTonamu B paboTe BbICTYMaOT TEOPETUHECKUN N MPAKTUYECKUIN aHaNun3.

Hay4Hol ocHoBoW B paboTe BbICTynatloT TPyAbl TakKUx aBTOpoB, Kak KynbrnH M.H., Munocnasckas H.I'., Onndep
B.l'., Ctonnunrc B.Y., Tent C.B., YuncoH 3.K. n gpyrue.

CTpykTypa paboThl BKOYaeT B ceba BBeAeHNE, 2 r1aBbl, 3aK/IOYEHNE U CMINCOK UCMOJIb30BaHHOM nTepaTypsl.

1 OCHOBbI CETEBOI'O TPA®UNKA

1.1 CylWwHOCTb 1 pOJIb CETEBOro Tpaduka

Fopoackune ceTn obecnedynBaloT CBA3b B HEGOIbLLUMX pPernoHasibHbIX eguHMLax 1 paboTaloT Ha CpegHUX 1N BbICOKMX
CKoOpocTAX. OHKU 3aMenNAlT Nnepenady AaHHbIX MeHbLUe, 4eM riobasibHble, HO He MOryT obecne4ynTb BbICTPYIO
rnepenady OaHHbIX Ha 6onblune paccToaHUA. NPOTSKEHHOCTb MOPOACKNX CETEN BapbUPyeTCS OT HECKOJIbKUX
LEeCATKOB [0 COTEH KWUJIOMETPOB.

JlokanbHble ceTn obecneynBatoT camyto BbICTPYIO Mepenayy OaHHbIX MeXay KoMnbloTepaMn. TUNnYHas nokabHas
CeTb 3aHUMaeT MeCTO B O4HOM 34aHUN. [TPOTAXKEHHOCTb JIOKaJIbHbIX CETEN OKONO0 KnioMeTpa. Ix ocHOBHas uenb -
06beonHNTL Nonb3oBaTenen (06bIYHO OQHOM KOMMAHUN NIW OpraHu3aunn) s CoBMecTHon paboThl.

MeXxaHn3Mbl CBA3M B JIOKaJIbHbIX U FNo6asibHbIX CETAX CYLLEeCTBEHHO pa3finyatoTca. FnobanbHble ceTu
OpPVEHTUPOBaHbI Ha YCTAaHOBNIEHNE COeUNHEHUS - coefNnHEeHNe (ceccusi) ycTaHaBanBaeTcs Mmexay aboHeHTaMun 0o
Ha4vana nepepayvn OaHHbIX. B NOKaNbHbIX CETSAX UCMNOML3YIOTCSA MeToAbl, He TpebyoLine NepBo HACTPONKN
MOAKJIIOYEHUS - NAKET OaHHbIX oTNpaBaseTcs 6e3 NoATBEP)KAEHNA FTOTOBHOCTM NOJyYaTENS K MEPEKIIOYEHNIO.
MoMnMO pa3HULbl B CKOPOCTU NMepefayn AaHHbIX, MeXLY 3TUMN KaTeropusiMn ceTel eCcTb U apyrue pasnnyms. B
JIOKaJIbHbIX CETSAX KaXkAbli KOMMbIOTEP MMEET CETEBOM afanTep, KOTOPbLIA NOAKJ/IOYAET €ro K cpefe nepenaydn.
FopoAckune ceTu BKAOYAIOT B cebs1 akTUBHbIE KOMMYTALMOHHbIE YCTPOWCTBA, a rnobasbHble ceTn 06bIYHO COCTOST
13 rpynn 3¢pheKTUBHLIX MapLUPYTU3aTOPOB MaKeToOB, KOTOPbIe CBA3aHbl APYr C APYroOM CCblikamu. Kpome Toro,
ceTun MoryT 6bITb YaCTHbIMU UK 06LWENOCTYMHBLIMY .

CeTb obneryaeT B3aUMOAENCTBME MHOXECTBA Pa3/IMYHbIX KOMMbIOTEPHbLIX CUCTEM CO CTaHAAPTU30BAHHbLIMU
MeTo4aMM CBA3MN, KOTOPble CKPbIBAOT OT MNOJIb30BaTeNsl pa3Hoobpa3ne ceTen 1 MalluH.

Bce ycTponcTBa, paboTatowime B 04HON CeTU, A0/KHbI 06LWaThCA Ha OAHOM A3blKe - OTNPaBAATb UHOPMaLnio B
COOTBETCTBUU C U3BECTHLIM aropnTMoM B hopme, MOHATHON APYrUuM yCcTponcTteaM. CTaHOapThl ABASIOTCA
KJIl04eBbIM (DaKTOPOM MPU NOLKIIOHEHUN K CETW.

Bbin paspaboTaHbl crieymanbHble MoAenn AN onucaHms paboTel ceTn. B HacToswee BpeMs o6WenpuHATbLIMK
MogenaMu asnaTca mogensb OSI (Open System Interconnection) n mogens TCP / IP (nnn mogens DARPA).
Mpexxae 4em onpenensaTb 3a4a4n ynpaBJieHNsa CeTbio B C/I0XKHOM pacnpeneneHHoON KOpnopaTUBHOM CeTy,
Heob6xoaAMMo onpenennTb TEPMUH «KOpriopaTuBHasa ceTb» (CS). CnoBo «npeanpusaTmne» o3HavyaeT obbennHeHne
NpeanpuaTuin, LENCTBYIOWMX N0 LEHTPAIM30BaHHbIM KOHTPOJIEM 1 pellalowmnx obuwme npobnembl. KomnaHus
npeacTaBnaseT cOB0N CNOXKHYIO MEXANCUUMIIMHAPHYIO CTPYKTYPY, KOTOpas No3BonseT nMeTb
JeueHTpasIM30BaHHYIO MepapXmn4eckyro CMcTemMy yrnpasaeHusa. Kpome Toro, KoMmnaHum, nogpasaeneHns un
aOMUHUCTPaTUBHbIE OHUCHI, COCTABAAOWME KOMMaHW0, 06bIYHO PacnooXXeHbl 4OCTAaTOYHO fasleKo Apyr OT
apyra. KoprnopaTuBHas ceTb UCMNOJIb3YeTCA A8 LEHTPASIM30BAHHOIO YNPaBJEeHUSA TaKUM KOPMOPaTUBHbLIM
NOAKIOYEHNEM.

AHann3aTop ceTeBOro Tpagmka 0bbIYHO COCTOUT N3 HECKOIbKMX 30HA0B U KOHCOMM YAANEHHOr0 YrpaBieHUs.
3oHAbl NoaKAYalTCa K nopTam SPAN, 4TO No3BonseT ceTeBoMy Tpadunky Ha OCHOBE aHanun3a pewweHuns APM
MacCMBHO MPOCAYLWNBaTb TPauK, He TpaTsa pecypcCbl cepBepa (aHaMlOrM4YHO NPOrpaMMHbLIM areHTaM Ha CTOPOoHe
cepBepa U NCKYCCTBEHHbIE TPaH3aKLUKM) NAK KIneHTa (areHTbl Ha CTOPOHe KaneHTa) u 6e3 co3pgaHus
OONONHUTENbHOro Tpaduka. (AHaNOMrMYHO CUHTETUYECKMM TPaH3aKUMAM U NpeacTaBuTesIaM Ha CTOPOHE KJINEHTA)

1.2 Buabl 1 OCHOBHbIE XapaKTepUCTUKnN Tpaduka

COBpeMeHHbIe LI,VICprBbIe CeETU N CNCTEMBI CBA3WN MNO3BOJIAIOT NepefaBaTb N KOMMYTUPOBaTb pa3JiIniHble BUAbI



Tpaduka co ckopocTamu Ao 10 FéumT/c 1 Bbile. MOXXHO BbIAENTb ABE OCHOBHble KaTeropuun Tpaduka - Tpadumk
peanbHOro BpeMeHu (nepepaya rosioca, ayamo, BMAEO 1 T.M.) U Tpaduk nepepayn faHHbIX, B 601bLINHCTBE
c/nlydaes, nepefayvya KOTOporo He KPUTUYHA K 3a4ep>KKaM.

B 3aBMCMMOCTU OT XapaKkTepa nepefaBaeMon MHGMOPMaLMM OCHOBHbIMU BUAaMM TpaduKka ABAAIOTCA: rOJ0COBOW;
nepenaya NHGoOpMauun; nepenadvya suaeoTpadurka; nepegadya MmyabtTuMeana (aynono, Buaeo, AaHHble). TpeboBaHus
K LM POBLIM KaHasaM CBSI3N B CETU CYLLECTBEHHO pa3/InyatoTCsa B 3aBUCMMOCTM OT TUNa 1 Tuna rnepefaBaeMoro
Tpaduka. TenedoHHbIN Tpapuk U BuaeoTpaduk - 3To Tpadmk B peasibHOM BpeMeHN. OHM NpeabAaBAAIT CTpormne
TpeboBaHMA K HEOBXOAMMOW MPOMNYCKHOW CNOCOBHOCTN U BPEMEHHbBIM 3aep>XKKaM B KaHasle CBA3M.

Hanpumep, 0na nepefayn peym BbICOKOro KayecTBa, Kak onncaHo Boiwe, TpebyeTtcsa umudposon KaHan ceasnm (DSC)
Tna BCC c 6utoBol ckopocTbio 64 K6UT / c (6e3 cxaTtna). Onsa nepesadn BbICOKOKAYECTBEHHOW MY3bIKU
(BbICOKOKa@4eCcTBeHHOro 3Byka) TpebyeTcs nonoca nponyckaHus He MeHee 16 KL, 4TO COOTBETCTBYET CKOPOCTU
uncposon nepenayn 128 kbut / c. CTaHgapTHasa nepefada BMAEO C BbICOKMM KavyecTBOM nsobpakeHns TpebyeTt
rMoJsloCbl NponyckaHmsa o 6 MIry. Korga Takonm curHan npeobpasyeTtcs B UM poBoM Buae C 4acTOTOMN
AncKkpeTmnsaumm 16 merarepu 1 8-6UTHbBIM KOAMPOBaHMEM, CKOPOCTb NMepeayn AaHHbIX cocTaBnseT 1,28 MéuT / c.
B cncrtemax BnaeokoHEPEHLCBA3N NepenanTCs TONbKO M3MEHEHWS YaCTOTHOIO CNeKTpa Mexay ABYyMS
nocnenoBaTesbHbIMU KagpamMu. Obbi4HO, Koraa obHapy>KeHHbI 06beKT coBepllaeT HebobLIME ABMXKEHUSA, 06beM
rnepefaBaeMbIX AaHHbIX MOXKET COCTaBNATb BCcero 1% oT pa3Mepa Bcero kagpa. Ecin nsobpaxxeHne obHoBnseTcs
penKo U NCMOJb3YIOTCA METOAbI CKaTUsA BUAEO, ANSA nepefayn CMrHanoB BUAEOKOH(epeHLcBA3M TpebyeTcs DSS ¢
6buTtpenTom 128--256 Kbt / C .

CoBpeMeHHble MarncTpasibHble CETU UMEKT MOCTOAHHYIO N PacTYLY TEHOEHUWUIO K YBEIMYEHUIO A0AM TpaduKa
nepepayun faHHbIX B obuemM obbeme Tpadumka. 3TO CBA3AHO C CUJIbHLIM POCTOM KOJIMYeCcTBa yCayr, npeanaraeMbix
B MHTepHeTe. OCHOBHbIM NOKa3aTeNeM 3TOro NnpoLecca SBASeTCA COOTHOLWEeHNEe pa3MepoB OCHOBHbIX TUMOB
TpadurKa (rosioc / AaHHbIE) OCHOBHbIX KaHasioB Tpaduka. Yem 6oblie 3Ta CBA3b CBA3aHa C 06bemMoM Tpaduka
OaHHbIX, TeM 6oblle NOTPeOHOCTL B NCNOJIb30BaHUKN |IP-TEXHONOrMM B COBPEMEHHbIX CETSAX.

OCHOBHbIMUK 0COBEeHHOCTAMU TpadmKa AaHHbIX ABAAIOTCA eANHULbI AAHHBIX U UX CKaTue. EgMHMuamMmm gaHHbIX
MOryT 6bITb: 6UT, 6anT, coobuieHne, 610K. [laHHbIE CXKXUMAKOTCA B haisibl, MaKeTbl, Kaapbl, SHENKU, a TaK)KXe MOryT
nepenaBaTbcs 6e3 cxxaTusa. CKOpoCTb Nepefayn AaHHbIX U3MepPSAeTCa B eguHNLAX AaHHbIX B €GUHULY BPEMEHU U
onpepensieT BpeMs, Heobxoanumoe ansa nepepaymn 61oka nepepayn gaHHbIX No ceTu. OBbIYHO CKOPOCTb NMepenayn
OAHHbIX N3MepaeTcsa B BMTax B CEKYHAY WU KPaTHbIX UM (KUt / ¢, MGUT / c 1 T. [.). PakTUYeCKUN 06bEM OaHHbIX,
rnepefaBaeMbIX MO CETU, COCTOMT HEMOCPEACTBEHHO U3 AaHHbIX (MNOJ€3HON HAarpy3kn) n HeobxooMMoro Kagpa
[aHHbIX, KOTOPLIN NpeacTaBaseT cobon «HakNaAHble pacxoabl» Ha Nepedadvy. MHOrme TeEXHONOrMN HaKNaablBaloT
OrpaHMYeHNs Ha MUHUMaJIbHbBIR N MaKCMMaJlbHbIA pa3Mep NakeToB. Hanpumep, onsa TexHonormum X.25
MaKCUMalibHbI pa3Mep NakeTa cocTaBnseT 4096 6anT, a anga TexHonormm Frame Relay MakcMMarnbHbIN pa3mep
nakeTta cocTtasnseT 8096 6anT.

HekoTopble Npnno)xeHus TpebyoT rapaHTUPOBAaHHOINO BPEMEHW OTKJIMKA, MPOMYCKHOW CMOCOBHOCTN ceTn 1
OPYrnx xapakTepucTuk. OTo obecnevynBaeTcs TexHosnormen QoS (Quality of Service). OH no3sonsieT
KnaccmpunumposaTb QOS 1 ycTaHaB/MBaTb NPUOPUTETLI 418 PAa3NYHbIX TUNOB TpaduKa. MNMepBnyHbIN Tpapuk
obecne4ynBaeT rapaHTUPOBaHHOE Ka4yeCTBO 06CNY)KMBaAHMA U Ny4llee COCTOsIHME CeTU He3aBMCMMO oT TpeboBaHui
K MPOMYCKHOM CNocobHOCTM ANnd TpadurkKa OT MEHEEe BaXKHbIX MPUNoXKeHUn. KayecTBo ob6cnyxmBaHusa BeibnpaeTtcsa
Ha ocHoBe TpeboBaHM NONb30BaTENSI K KOHKPETHOW CETEBOW TEXHOIOMUN U 418 MYyJIbTUCEPBUCHbLIX CETEN .
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