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B nmaHHON cTaTbe paccMaTpUBAETCA MCCIEAOBAHME KOHKPETHOM HAarpyXeHHOU
JlokanpHoit BoeruncnurensHoit Cetu (JIBC). OCHOBHOHM LieiblO K€ SIBISETCS BBISBIICHUE
OINpPEACICHHON METOIMKH, HA OCHOBAaHUN KOTOPOH MOKHO J1aTh OLICHKY ITPOU3BOIUTEIIBHOCTH
JIBC, a Taxxe naTh peKoMeHAaluy pu npoektupoBanuu JIBC.

HccnenoBanust B 3TOM 00JIaCTH pa3/ieieHbl Ha JIBa 3HAYMMBIX 3Tara:

e Ormenka kauecTBa (QyHKIIMOHUpPOBaHMs W ontumu3anuu JIBC anamuTuyeckum
(MaTeMaTHYECKUM) METOJIOM;

e Jlpaktnueckas ouenka mnpousBoaurenpHoctd JIBC B TexHuyeckoin
1a00paTOpUH, C UCHOIB30BAHUEM PA3IMYHOIO CETEBOr0 000PY10BaHMUS.

AKTyallbHOCTh  TeMbl  paboTel  ompenensiercs TeM, uro JIBC  sBastorces
OTIpENIeNAIONUM KOMIIOHEHTOM B MH(OPMALMOHHOM CTpaTeruu OOJIbIIMHCTBA OpraHU3aluii,
OJIHAKO HEJ0CTaTOYHOE BHUMAaHHME K OLIEHKE HUX IMPOU3BOAUTENBHOCTH U IUIAHUPOBAHMIO
CTPYKTYPbI IPUBOJUT K HEOOXOAUMOCTH MOJIHOM WIM YaCTUYHOM PEKOH(UTypaIiHy.

[IpoBeneHHBI aHANU3 Pa3IUYHBIX JINTEPATYPHBIX HCTOYHHMKOB IIOKAa3aj, 4YTO Ha
CETOAHSIIHUN JI€Hb CYLIECTBYET MHOKECTBO Y3KOHAIPaBJIEHHBIX CETEBBIX IPUIIOKEHUH, a
TaKXKe€ BCEM M3BECTHBIX aHAJIM3AaTOPOB TpaduKa, WM CHUPPEPOB U IPYTUX AOPOTOCTOSIINX
IIPOrPaMMHBIX ~ IPOAYKTOB, JAIOIIUMX BO3MOXKHOCTb  NPEANPUATUSAM  MOJEIUPOBATH
KOHKpETHBIH BuA ceTu. OIHAKO, MPEeNnpusATHsi, KaK MPaBHJIO, HE CTPEMSTCS MPHOOpETaTh
JIOPOrMe€ MHOCTPAaHHBIE NMPOJYKThI, B TOM YMCJIE M M3-3a2 OTCYTCTBHUS KBAJIU(PHUIIMPOBAHHBIX
CHEeMaIUCTOB MO0 pabore ¢ HUMHU. A  aHaIW3aTopoB Tpaduka [  OLEHKHU
IIPOU3BOJUTENIBHOCTH CETH HEJOCTAaTOYHO, TaK KaK HCIOJIb30BaHUE KOMMYTAaTOPOB U HX
rpaMoTHasi KOH(UTypalusi OrpaHU4YMBaeT UX BO3MOKHOCTH. TakuMm o0pazoM, aHaIM3aTOpPBI
IPOTOKOJIOB HEOOXOAUMBI ISl YaCTUYHOTO MCCIEIOBaHMUSA PpEAJbHBIX CeTel, HO OHU He
MO3BOJIIOT MOJIy4aTh KOJWYECTBEHHBIE OIL[CHKU XapaKTEPUCTHUK JJIS €lle HE CYLIECTBYIOIIUX
CeTel, HaXOASIIUXCS B CTaJAUM NIPOEKTUPOBaHuA. MTak, y3KOHaIIpaBJIEeHHbIE TPUIIOKEHUS HE
MOTyT 00€CNeUYUTh MOJTHOLEHHOT0, KOMIUIEKCHOTO pe3ysbTaTa M J1aTh PEKOMEHJAIUH I10
IPOEKTHUPOBAHUIO, a TOJIBKO JIMILB MOT'YT OBITh IOJIE3HBIMH B 4acTH uccienosanus JIBC.

Kak Obuto  OoTMEYEeHO  BbIIIE, CHUCTEM  JIMHAMUYECKOTO  MOJEIMPOBAHHUSA
BBIYUCIIUTENILHOW CETH JIOCTaTOYHO MHOTO, HO OHHM pa3pabaThIBalOTCS B OCHOBHOM 32
rpanuuei. B Poccuu Ha ceropHsimiHui 1€Hb TaKUX MPOrPaMMHBIX KOMIUIEKCOB HET. AHAIu3
IpelaraéMplX Ha pBIHKE CHCTEM IIOKAa3blBA€T, 4YTO JWHAMUYECKOE MOJEIUPOBAaHUE
BBIUMCIUTENBHBIX CUCTEM — JI€JI0 BECbMa JOPOrOCTOSIIIEE.

HMmeHHO 1O3TOMY OBIJIO HPUHSATO pEIICHUE 3aHATHCS MCCIEJOBAHUSAMHU B 00JacTH
JlokanbHbIX BblYMCIUTENBHBIX CceTe M JaTh OLEHKY Haunbojiee 3HAYMMBIX I1apaMeTpoB
mo6oit JIBC.

[lonHple W JOCTOBEpHBIE JaHHBIE O TapaMeTpax KaXJIoro KOMIIOHEHTa
BBIUMCJIUTEIBHON CETM MOYKHO IOJIYYUTh TOJBKO B TOM ciydae, korna JIBC BBeneHa B
SKCIUTyaTalfio, JM00 B TOM cllydae, KOI/la BBEJEHAa B JKCIUTyaTalldi0 aHAJIOTUYHAsl CETh.
Torna Ha (QYHKIMOHUPYIOIIEH BBIYUCIUTEIBHONW CETH MPOBOJSATCS M3MEpPEHUs TpeOyeMbIX
napaMmeTpoB. Ecnu uMeercs B HaJMUMU BBIYUCIUTENbHAS CETh-aHAJIOT, TO MOCJIE MTPOBEACHUS
WU3MEpPEHUH CIeaAyeT MPOU3BOANTD TIIATEIbHBIN aHAIN3 aJ€KBaTHOCTH IOIYYEHHBIX JaHHBIX
TSl pa3pabaTbIBaeMOM CETH.



Opnako, TNpoOBeACHHWE W3MEPEHUN TPYJOEMKO M JOpOro, HE BCE MapaMeTpsl
NOAJAIOTCS HENOCPEACTBEHHOMY H3MEPEHHUIO, HE BCE IapaMeTpbl, W3MEPEHHbIE B
BBIUMCIUTENFHON CEeTH-aHAJIOre MOTYT OBITh aJeKBAaTHBI pa3padaTbiBa€MOil CETH, MOAITOMY
JUI TIONy4YeHUs TPeOyeMBbIX BPEMEHHBIX MapaMETPOB IIMPOKO HCHOIB3YIOTCS Pa3JIMnYHbIC
METO/Ibl MOJICTTUPOBAHUSI.

B nanHoit pabote ObLI clienaH BBIOOP B CTOPOHY aHAIUTUYECKOTO MOJICITMPOBAHUS HA
OCHOBE TEOPUH MAaCCOBOT0 OOCITY>KMBAHHUSL.

KomMmyTtupyromee ycTpoiCTBO MO3BOJIAET MEpeAaBaTh NAKEThl OT OJHOTO y3iIa K
IpYroMy, 4YTO JaeT BO3MOXKHOCTb pAacCMaTpuBaTh €ro KakK YCTPOHCTBO WU CHUCTEMY
MaccoBOro OOCITY)XMBaHUSI M HCIOJB30BATH JJISI €r0 MOJCIUPOBAHHS TEOPHIO MaCCOBOTO
obcnmyxxuBanus. Takum o0pa3om, B JaHHOHW pabore mnpousBoauTenbHOCT, JIBC
paccMaTpUBAEeTCsl UMMEHHO CO CTOPOHBI M3YyUEHUS U OLEHKH [apaMETPOB OOCIYKHBAIOIIUX
puOOpPOB, BXOSIIUX B €€ COCTAB.

Cy1iecTByeT HECKOJBKO BHJIOB CHCTEM MaccoBoro obcnyxuBanus (CMO). s
MOJICJIMPOBAHUSl TMPOCTEUIIET0 KOMMYTHPYIOIIETO YCTpOcTBa HE0oOX0IuMO BHIOpaTh
onHOKaHaIbHYIO Monens CMO ¢ oTka3aMu, TO €CThb C BXOJIHBIM Oy(depoMm ajis XpaHEeHUs
naketoB. B Takom cirydae, eciau BXoqHOM Oydep ycTpoiicTBa OyAeT 3amojiHeH, TO cucTeMa He
CMOXET TPUHATH 3asABKy, W €l OyJeT OTKa3aHO B OOCIY)KMBaHUH 0OpabaTHIBAIOIIMM
yCTpOCTBOM. B 3TOM OCHOBHasi KOHIEHIIHS 1aHHOW TEOpHUH.

Jlyia perieHust OCTaBICHHON 3a/1auu Oblia BblOpaHa HamOosiee MOIyJisipHas ceTeBas
texHosorus Fast Ethernet. JlanHast TeXHOJIOTHS IMPOKO UCHOIB3YETCS, KaK AJI OCTPOCHUS
ceTeil MacmTaba IpeapUsITHS, TaK U B KAMITYCHBIX CETSX.

Urto0Obl o1eHUTh OCHOBHBIE mapameTpbl JIBC, HeoOXoaumo i Havajga Ha OCHOBE
KOHKpeTHOU cymectByromnieil JIBC mpou3BecTH aHAIUTHYECKOE MOJEIMPOBAHHE M JaTh
OIICHKY MapaMmeTpaM JaHHOH ceTu. 3aTeM, MOBTOPUTH OILIEHKY TeX e IMapaMeTpoB Ha
[IPAKTHKE, paboTas ¢ CeThI0, YTOOBI CPABHUTDH IOJIyUEHHBIE PE3YJIbTAThI JIS 10Ka3aTEIbCTBA
aJIeKBaTHOCTU MaTeMaTtuuyeckoilt moaenu. Takum oOpa3om, B pabOTy BXOJUT 3TAIl IPOBEICHUS
HKCIIEPUMEHTa, B JIaHHOM CJy4yae, Ha HayaJbHOM JTale, Ha OCHOBE KOMMYTHPYIOILIETO
yerpoiictBa CISCO 2960.

Haxonsmeecs B craguum pa3pabOTKM TNpPOrpaMMHOE  00€CleYeHHE MO3BOJIUT
IPOU3BECTH PsIJl TECTOB, MOCPEICTBOM KOTOPBIX OyJ1€T BO3MOXKHO 3a(pMKCHPOBAThH MapaMeTphbl
JIOKQJIbHOM CeTH, HalpUMep, TaKhe Kak: peajbHas (1oJie3Hasl WM Harpy3ouHas) MpOoIyCcKHas
CHOCOOHOCTh (CKOpPOCTh Tepelaud Tpaduka, B 3aBUCUMOCTH OT 3arpy3ku CeTH), Bpems
nepeJayy MakeTa 1o CeTH, BpeMsl HaXOXJIECHHUs MaKeTa B YCTPOMCTBE (3aJepKKa Mepeaayn),
JI0JIs1 IOTEPSIHHBIX ITAKETOB, BPEMsI pEaKLIUU.

B ocHoBe peanu3zanuu OporpaMMHOTO OOECHEUEHHUS JIEKHUT apXUTEKTypa KIUEHT-
cepBep. BBIOOp B CTOpOHY [aHHOW apXUTEKTypbl OOYCIOBJIEH TEHICHIIMEH CO3daHus
MOIIHBIX KOPIOPAaTHUBHBIX CeTed ¢ OOJNBIIMM YHMCIOM pabouyMx CTaHIUM, HaludueMm
HECKOJIbKUX cepBepoB. KiMeHTcKas 4acTh MpencTaBiIsieT co00W MPUIIOKEHUE AJI CO3JaHUs
IOTOKOB Tpauka Ha KaHAJBHOM YpPOBHE, TO e€cTb Ha YypoBHe ethernet. Ilpunoxenue
BBITMOJHSET psAJ GYHKIIHM, TO3BOJISIET ONIEpPUPOBATh TAKUMHU MTapaMeTpaMHu, Kak JJIMHA [aKeTa,
3a/epykKa MEXKIy OTIpaBKoW mMmakeroB U T.n. CepBepHas 4acThb IOJNYy4aeT OTIPABICHHBIE
KJIMEHTaMH TaKeThl, BBIUMCISET MapaMeTpbl, KOTOPbIE MO3BOJSIOT HAM IpPOaHAIU3HPOBATh
IIPOU3BOIUTENIBHOCTD JIOKAIBbHON CETH, 1aTh HEKYIO OLIEHKY. OJJHUM U3 IVIaBHBIX [1ApaMETPOB
ABIIIOTCS BpeMs, KOTOpOe IMOTpedoBajoch Ha MepeAady KakIoro IakeTa, U Bpems
HaXO0X/IECHNs [TAaKeTa B KOMMYTUPYIOIEM YCTPOHCTBE.

B 3axiroueHnn XOTenoch Obl OTMETHTh, YTO HCCIIEOBAHHUE MPOU3BOJIUTENBHOCTH U
oueHku JIBC oueHb aKTyalbHO B TIIOCHEIHEE BpeMs pPa3BUTHUA HWH(POPMAIMOHHBIX
TEXHOJIOTHH, Tak KaK MOCTpoeHHe u ucnoibzoBanue JIBC crano xapakTepHbIM MOYTH IS
JT000T0 MPEeANPUATHSL.



