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ABTOMATH3ALIA TA IHTEJIEKTYA/IIBALIA ITPH/IA/IOBY/[YBAHHA

YAK 681.325
3HAKOBAS MOJIEJIb KAUECTBEHHO! OLIEHKM COBPEMEHHBIX
KOMITOHEHTOB MAPIIPYTU3ATOPOB

Jlykawenxo B.M., Pyoaxos K.C., JIykawenxo A.I'., Muyenxo C.A.
Yepracckuii cocyoapcmeeHnblll mexHoio2uyeckull ynusepcumem, 2. Yepraccoi, Yxkpauna

Onpeoenenue 3¢hghekmugHoll Mooenu Mapupymuzamopa cpeou MHONCeCMB8A CYUWecmayiouux
COBPEMEHHBIX SGNAEMCsl akmyanvholl 3adadetl. TIpeonodcen MHOLOKPUMEPUATbHBIL MemoO Kaye-
CMBEHHOU OYEHKU COBPEMEHHBIX KOMNOHEHMO8 MAPUPYMUZANOPOS.

B pabome nocmaenenvl u pewienvl 3a0auu no: CUCMEMHOMY AHAIUZY COBPEMEHHBIX MAPULPY-
MU3amopos; paspabomre KOHYenmyaibHol MOOeIU COBPEMEHH020 OeCnPOBOOHO20 MAPULPYMU3A-
mopa, paspabomke MHO2OKPUMEPUATbHO20 Memo0d KAYeCMEEHHOU OYEHKU KOMNOHEHMO8 Map-
WPYmMu3amopa Ha OCHOGe Meopull HenoaHo20 nooobus, CO30aAHUK) 3HAKOBOU MOOeIU 3A6UCUMO-
cmetl MeXHUYeCKUX napamempos Oecnpo8oOHbIX MApupymu3amopos 8 6e3pasmepHbix KOOPOUHA-
max.

Kniouesvie cnosa: mapwpymuszamop, cucmemamusayusi, KiacCuQurayus, apxumexkmypd, 3Ha-
KO8AsL MOOEb, KOMNOHEHMbL, CeMb, Oe3pasMepHble KOOPOUHAMDI.

Beenenmne. IlocTanoBka npoo1eMbl

C pasputueM HH(POPMAIMOHHBIX TEXHOJOTH BCE OOJBIINE PacpOCTpaHEHUE TO-
Jy4arT CETH, TOCTPOCHHBIE HA COBPEMEHHBIX MaplUIpyTU3aTopax, Oyarogapsi UHTE-
rpaiuu NepeoBbIX MPUIIOKEHUN B aallTUBHYIO, TOTHOPYHKIIMOHAIBHYIO CUCTEMY.
Pe3ynbpTaToM Takoro mojxoja SIBJISIETCS MOBBIIMICHUE: MPOW3BOAUTEILHOCTH, 0€30-
ITACHOCTH ¥ MOOMIBLHOCTH.

Mapuipytuzatopam mnocesimieHo psag pa6or 1. Xerokadu, C. Mak-Ksepu,
D. Yurakep, B.I'. 3aiiueBa, O.M. Jlucenko, FO.H. JloOpeimkuna, O.A. Msciiena,
W. Dally, C. Seitz, G. Pankaj, R. Baumann u gp. OnHako, BompocaMm cUcCTeMaTH3a-
IIUA MapHIPpyTH3aTOPOB U MHOTOKPUTEPUATBHBIM MeTOoJaM (opMaih3aIiuu KauecT-
BEHHOU OIIEHKM KOMIIOHEHTOB Ha 3Tafe€ MPOEKTUPOBAHMS, YACICHO HEAOCTATOYHO
BHUMaHHs. Bei00p 3 (PEKTHBHBIX KOMIIOHEHTOB 3aHHMACT JIMTEIBHOE BPEMs IIPH
MPOEKTUPOBAHUM MapIIPYTHU3aTOPA.

N3BecTHO, uTO KiaccuuKaius objierdaeT U3ydyeHue MpeaMeTa UCCIeIOBaHuUs,
YIOPSAI0YUBACT TEPMUHOJIOTHIO M BBISABIISIET HOBbIE 3aBUCUMOCTH. Kimaccudukarms
COJICHCTBYET JIBUKEHUIO HAYKH U TEXHUKU CO CTYNEHHU 3BPUCTUYECKOTO HAKOTUICHUS
3HAHUU Ha YPOBEHb TEOPETHYECKOrO0 CHMHTE3a M CHUCTEMHOro mnojxojna. Pa3zpaborka
cxeM KJ1accuuKalluy SBISETCS HAYyYHOH U AKOHOMHYECKH BaXKHOM 3aaueil.

Heab padoTsl

[enbro uccnenoBanus BiseTcs onpeneneHue 3hOEKTUBHON MOJEIN MapUIPYTH-
3aTopa 3a cueT UCCIEOBaHUSI MHOXKECTBA KOMIIOHEHTOB Pa3pabOTK MHOTOKPUTEPH-
aJIbHBIM METOJIOM.
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ITocTanoBka 3ajaun

Jlyist petiieHust MOCTaBICHHOM 1€ HE0OX0IUMO:

e pa3paboTaTh KOHIIENTYaJIbHYI0 MOJIETh COBPEMEHHOTO OECIpOBOAHOTO Map-
mIpyTU3aTopa;

e pa3paboTaTh MHOTOKPUTEPUAIbHBIA METOJ KaueCTBEHHON OIEHKH KOMITOHEH-
TOB MapIIPyTU3aTOpa Ha OCHOBE TEOPUHU HEIMOIHOTO MOA00uS;

® TIOCTPOUTH 3HAKOBYIO MOJIEIh 3aBUCHUMOCTEH TEXHUYECKUX TMapameTpoB Oec-
MIPOBOJTHBIX MAPIIPYTU3ATOPOB B O€3pa3MepHBIX KOOPIMHATAX;

® [IPOBECTU CHCTEMHBIN aHAJIN3 COBPEMEHHBIX MAPLIPYTU3ATOPOB.

Pemienue 3agauu

B HacTosimiee BpeMsi CyIIeCTBYET JTOCTaTOYHO OOJIBIIOE KOJUYECTBO MAPUIPYTH-
3aTOPOB PA3HBIX MNPOU3BOAUTENECH, MOAACPKUBAIOIINX PA3JIMUYHBIE CTAaHAAPTHI U
HMMEIOIINE WHINBUIyaJIbHbIE TEXHUUECKNE XAPAKTEPUCTUKU. MapuipyTuzaTtop npea-
CTaBIIICT COOOM CIEeIMaTN3UPOBAHHBIN CETEBOM KOMITBIOTEP, TPUHUMAOIITUI pelie-
HHUS [0 MEPECHUIKE MAKETOB JAHHBIX MEXKY PA3JUYHBIMU CETMEHTAMU CETHU, OCHO-
BBIBASICh HA MH(POPMAITUU O TOTIOJIOTHUHU CETH U MPEyCTAHOBIICHHBIX MpaBuiiax [1].

VYuuteiBas, Bce 00jbliee IpUMEHEHHE O€CIIPOBOIHBIX TEXHOJOTHH, MPEI0KeHA
KOHIICTITyaJIbHAsl MOJIeNIb OECIPOBOJHOTO OJHOMPOIIECCOPHOTO MapHIPyTU3aTOpa

(puc. 1).

[TopTeI IToptsl
CeteBolt mporec- CeteBoii KOMMY- becnipoBoaHbIi
cop TaTop MOJAYJb
IIMHA

Ealmalealcs

Puc. 1. KonnenrtyanpHas Mojeib OECIPOBOAHOTO OJHOMPOIIECCOPHOTO
MapIIpyTHU3aTOpa

ba3oBbIMM KOMIIOHEHTAMU CHCTEMBI OECIPOBOJAHOIO MapIIPyTH3ATOPa, OIpeie-
JSAOMMMA TEXHUYECKHE W DKOHOMUYECKHE XAPAKTEPUCTUKH, SBIISIIOTCS: CETEBOU
npoueccop (Ha siape ARM wnu MIPS, B 0CHOBE KOTOPBIX JIEKUT rapBapiAcKas apXu-
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Tektypa u Habop komana RISC); kommyTtatop; OecripoBOIHBIN MOYJb; TaMATh, KO-
TOopasi M0 (PyHKIHMOHAIBHOMY IMPHU3HAKY KJIacCUPHUIMPYETCS Ha: MOCTOSHHOE 3aro-
muHaromee ycrporcto (I[13Y, ROM), flash mamsiTe, maMsaTh ¢ MPOU3BOIBHBIM J10C-
tynom (RAM, O3V); mamsts snepronesaBucumas (NV RAM, TII13Y); untepdeiice
WJIU TIOPTHI MAPILIPYTHU3ATOPA.

B Tabn. 1 npuBeaeHsl (GUPMbI U3TOTOBUTENH, MOJEIN MaplIpyTU3aTOPOB, MOJI-
nepxkuaroniue cranaapt 802.11n, 1 uX OCHOBHBIE TEXHUUECKUE MTAPAMETPBI.

Tabnuma 1 OcHOBHBIE TEXHUYECKHE TapaMeTphl KOMIIOHEHTOB OECIPOBOIHBIX Map-
HIPYTU3aTOPOB

Yacrora npo- O6BeM O06BéM Cropocrs, bec-
Ne Mogenp MapuipyTuszaTopa meccopa o3y I13Y Vrigen, HIPOBOAHOTO
o/t £ Mt Vasnr, MGit Méiz HHTep(pgnca
’ A #, MOit/c
1 Airlink101AR670W 266 256 32 150
2 Airlink101AR690W 266 256 32 300
3 AsusRT-N10 300 128 32 150
4 AsusRT-N12 300 256 32 300
5 AsusRT-N16 480 1024 256 300
6 CiscoLinksysE2000 354 256 64 300
7 CiscoLinksysE3000 480 512 64 300
8 CiscoLinksysWRT 150N 264 128 32 300
9 CiscoLinksysWRT 160N 266 128 32 300
10 | CiscoLinksysWRT 300N 264 256 32 300
11 | CiscoLinksysWRT 400N 680 256 64 300
12 | D-LinkDIR-412 320 256 32 150
13 | D-LinkDIR-825 680 512 64 300

W3 Tabnuiikl BUAHO, YTO KAYECTBEHHO OIEHUTH OJHOBPEMEHHO IO MHOTHM Tapa-
METpaM U Pa3IMYHBIM MOJIEIISIM MapIIPyTU3aTOPOB IS ONPENSICHUS JTyUIIero U3 HUX
3aTPYAHUTENBHO. VI3BECTHBIC MHOTOKPHTEPHATBHBIE METOABI MMCIOT CYIIICCTBECHHBIC
HEJIOCTAaTKU: CYOBEKTHBHOCTb, OOJIBIIINE BPEMECHHBIC 3aTpathl [2].

IIpemnaraeTcss MHOTOKPUTEPUAIBHBIA METOJ KAYECTBEHHOM OLEHKH COOTBETCT-
BYIOIIUX MOJEJICH MapIIpyTH3aTOPOB HA OCHOBE TECOPHH HEMOJIHOTO MOAO0OWS U pas-
MEPHOCTEH, TPH OTOM ONPEACISIONIMHM BEIMYMHAMH SIBJISIFOTCS TIPUBEICHHBIC B
Tabm. 1 TeXHUYECKHEe mapaMeTpbl KOMITIOHEHTOB.

AnroputM MeTO/a BKIIIOUAET clieayoiee [3]:

1. CocraBieHue nmepeuHs COBPEMEHHBIX MOJICIICH MapIIpyTH3aTOPOB.

2. PazpaboTka KOHIIENITyaThbHON MOAETH OECIPOBOTHOTO MapIIPyTU3ATOPA.

3. CocraBrieHHE MEpeyHs OCHOBHBIX TEXHUYECKUX MapaMeTPOB OECIIPOBOIAHBIX Map-
IIPYTHU3aTOPOB.

4. Co3zmanue 00OOIICHHONW MaTEeMaTUYECKON MOJIENTM MapIIPyTU3aTOPOB IO OIpee-
JISTFOIIIAM BEJTMYMHAM.

5. BbIsBICHHE aHATUTHYECKHUX 3aBUCUMOCTEH MEKIY ATUMH BelmIrHaMU. [Ipu nx
OTCYTCTBUH Ha OCHOBE TEOPHH HEMOTHOTO TOA00MS U (U3NIECKOTO MOICITUPOBA
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HUSI IPEHA3HAYNUTh ONPEIEIIAIOIIIE BEIMYUHBI B COOTBETCTBUM € TaoII. 1.
6. opMUpOBaHUE YCIOBHBIX KPUTEPUEB MOJI00MSI HA OCHOBE METOJA HYJIEBBIX CTE-
IIEHEU U IBPUCTUKHU.
7. Co3naHue KpUTEpUaNIbHOIO YPaBHEHUS.
[TocTpoenue 3HakOBOM MOZeNU B Oe3pa3MEPHBIX KOOPAMHATAX IO MHOTOKPUTEPH-
AJIbHBIM YCJIOBHBIM KPUTEPHSIM.
O060011IeHHOE MaTeMaTHYeCKOe OMKCAaHNE, CBA3BIBAOIIEE TEXHUUECKHE apaMeTphl
MIPEeIMETA UCCIIEIOBAHUS, UMEET BUJ:
& (f, 9, Vaanss Veiasn) =0. (D
N3 Beipakenus (1) BUAHO, YTO OTCYTCTBYET AHAIUTHYECKAS] 3aBUCUMOCTb MEXIY
ATUMHU BEIMYUHAMHU. Y UUTHIBasA (PU3UYECKOE MOJIEIUPOBAHUE, (POPMUPYIOTCS YCIOBHBIE
KpUTEpUHU MOA00UST TIO ONPEAEISIONIMM BEIMYMHAM HA OCHOBE 3BPUCTUKU. VX 3Hauu-
MOCTb MOJITBEPIKIAETCS CIECTYIOIUM (PU3NYECKUM TOJIKOBAaHUEM:

@
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Puc. 2. 3nakoBas MoAeNb 3aBUCUMOCTEN TEXHUYECKUX NTapaMeETPOB

OeCcTpOBOAHBIX MAPIIPYTU3ATOPOB B O€3pa3MEPHBIX KOOPANHATAX
[Ipumeuanue: mudpst 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13 cOOTBETCTBYIOT
nudpam tadm.1
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AHanmM3 3aBUCUMOCTEH MEXTy YETHIPbMSI TEXHUUYECKHUMH TapameTpamu Oecrpo-
BOJHBIX MapHIIpyTU3aTOpoB (puc. 3), MOKa3bIBaeT, 4YTO A(PPEKTUBHBIMU MOMACIISIMHU
sBisttoTcst MapmpytuzaTopbl Airlink101AR670W u Cisco Linksys WRT 160N. Onu
B HCCIIETyeMOM MHOXKECTBE MOJIeNIeH 00J1a/1at0T BEICOKOW CKOPOCThIO 00pabOTKH CO-
OTBETCTBYIOIIEH MHPpOpManuu U 0oJjiee MUPOKUMH (HYHKIIMOHATHLHBIMH BO3MOKHO-
CTSIMH MOJICJIU.

Ha ocHOBe 3BpHCTHMYECKOTO0 METOJa MpejjaraeTcs KiacCUpUIMPOBaTh COBpE-
MEHHBIC MapuIpyTu3atopsl. Pa3paborana cxema KiaccupUKAIUA COBPEMEHHBIX
MapHIpyTU3aTOPOB, KOTOpasl JaeT HaydyHOe OOOCHOBAHME W TO3BOJISICT YETKO OIpe-
JEJUTh MECTO OECIPOBOJIHBIX MApPUIPYTU3aTOPOB B MX OOIIEH CHUCTEME IO CIEayI0-
UM TIPU3HAKaM: apXUTEKTypa, 00JIaCTh MPUMEHEHHUs, MPOTOKOJbI, aJrOPUTMbl U
METO/bI MapiipyTusanuu (puc. 3).

OcHOBOIONAraroMKM MPU3HAKOM MPOU3BOAUTEILHOCTH, HAAEKHOCTH U CTOUMO-
CTU MaplIpyTU3aTOpa SIBIISIETCS ApXUTEKTypa: MYJIbTUIIPOLECCOpPHAs (pacmpeieneH-
Hasl, ICHTPAIM30BaHHAas) U OJHOMpoIlecCopHas. Bce apXuTekTypsl pa3padaThIBatOTCS
C y4eTOM TpeOOBaHUM MOIEPKKH BHICOKOKPUTHIHBIX IPUMEHEHUH [4].

[Tpu3Haku (anropuTMbl, METOJbI M MPOTOKOIBI MAPUIPYTH3AlMK) B OCHOBHOM
OTIPENIEISIOT 00JaCTh MPUMEHEHUS MapIIPpyTH3aTOPOB ((PYHKIIMOHAIBHOCTH) B CO-
BPEMEHHBIX KOMMYTAITMOHHBIX CETSIX.

BrisiBeHO, 4TO 1J1s1 TOCTPOCHUS CETEM ¢ TMOKOM TOMOJIOTHEH 11e51eco00pa3Ho 3a-
JeUCTBOBATh 000PYA0BAHUE C MOIEPKKON METOI0B aJallTUBHON MapIIpyTHU3alluy, a
uMeHHo — RIP mpoTtokosia, a st ceTelt ¢ TeppUTOPUATIBHO pacipeeiIeHHBIMU (DUK-
CUPOBaHHBIMU y31amMu HauOosnee 3((PEeKTUBHO HCHOIB30BaTh OECIPOBOJHBIE Map-
HIPYTU3ATOPHI C METOJIOM MAPIIPYTU3AIUUA — CTATUYECKUM.

BbIBOABI

1. TIlpoBeneH CUCTEMHBI aHAIU3 MOJEJEH COBPEMEHHBIX MapiipyTu3aTopoB. Ilo
NPEVIOKEHHBIM MpPHU3HAKaM (apXUTEKTYpa, CETEBbIE MPOTOKOJIbI, aJrOPUTMbI U
METO/Ibl MapIIPYTH3AIIMN ) TOCTPOEHA KJIacCU(UKAIITMOHHAS CXEeMa, TTO3BOJISIOIAs
YCKOPUTH MPOLIECC ONMPEACIICHUSI ApXUTEKTYPbl U KOMIIOHEHTOB MapIIpyTHU3aTO-
pa. YCTaHOBIICHO, YTO ISl CETEH C TEPPUTOPUATBLHO pacIpeaeieHHbIMU (DUKCH-
POBaHHBIMH Y3JIaMH I1€JIECO00pPa3HO MCIOIb30BaTh OCCIIPOBOIHBIC MAPUIPYTHU3a-
TOPBI.

2. Pazpabotana KoHIENTyalbHass MOJIEIb COBPEMEHHOTO OECIPOBOIHOTO MapIIPy-
THU3aTOpa, OCHOBHBIMU KOMITOHEHTaMH koTopoi siBisitotcst: 113V, O3V, Flash na-
MAThb, MUKporpolieccop. [lapaMeTpbl 3TUX KOMIIOHEHTOB BJIMSIOT HAa TEXHHUYE-
CKHME XapaKTEPUCTUKHU YCTPOUCTRA.

3. Pa3paboTtan MHOTOKpPHUTEPHATBHBIN METO KAYECTBEHHOM OIICHKH KOMIIOHEHTOB
MapHIpyTH3aTOpa Ha OCHOBE TEOPUHU HEMOJHOTO mojo0us. HarmsamHocts u mpo-
cTaTa MeTOo/a M03BOJISIET BEIOpATh 3(PEeKTUBHBIC KOMIIOHEHTHI, COKpAIIAaeT BpeMs
[pU IPOEKTUPOBAHUM MapIIPYyTHU3aTOPA.

4. TlocTpoeHa 3HAKOBasi MOJENIb 3aBUCUMOCTENW MEXIY YEThIPbMSI TEXHUYECKUMU
napameTpaMu 0eCIPOBOIHBIX MApUIPYTU3aTOPOB B O€3pa3MepHBIX KOOpJIWHATAX,
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Puc. 3 . Knaccudukannonnas cxema COBpeMEHHBIX MapIIpyTU3aTOPOB
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Ha OCHOBE (DU3UYECKOTO MOJEIUPOBAHUS M Pa3paOOTaHHBIX YCIOBHBIX KPUTEPHEB
oI00MsI, XapaKTEePU3yIOIUe CKOPOCTh 00PabOTKH COOTBETCTBYIOINIEH WH(MOPMAITUU
U (QYHKIIMOHATHHBIC BOBMOXXHOCTH YCTPOHUCTBA COOTBETCTBEHHO. Bu3yanuzarus oc-
HOBHBIX XapaKTEPHUCTUK B Oe€3pa3MEpHBIX KOOPAMHATAX TMO3BOJISIET YCKOPUTH TPO-
IIECC TPOCKTHUPOBAHUS WM BHIOpATh HAIPaBJICHUS IO YCOBEPIICHCTBOBAHUIO U
00€eCIIeUYeHNI0 BBICOKOW IKCILTyaTallAOHHONW TEXHOJOTHYHOCTH OECITPOBOIHBIX Map-
IIPYTHU3aTOPOB.

B nmanpHE#IEM MmiaHUpyeTcss pacCMOTPEHHE KauyeCTBEHHBIX XapaKTEPUCTHK Ce-
TEBBIX MTPOIIECCOPOB OJHOIPOIIECCOPHBIX OECITPOBOIHBIX MapIIPyTH3ATOPOB Ha SIPE
ARM wuiu MIPS, B 0CHOBE KOTOPBIX JICKHUT rapBapjickasi apXuTeKTypa U Habop Ko-
manx RISC.
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Ilpeocmasnena moodenv-8ipmyanvuuil nPUIAd cucmemu 8iopayitinoi 06podbKu cucHalie asiayitl-
HO20 08USYHA, WO pO3pOobNeHa i3 BUKOPUCIAHHAM cepedosguwya epagiynozo npoepamyseanus NI
LabVIEW. Moodens cucmemu mae 08a pigns gyukyionysanns. Ilepuuil pisenv npusHauero 0is 6u-
SA6IEHHS HeOONYCMUMUX 3HAYEeHb 8IOpayill enemenmie KOHCMPYKYii asiayilino2o 08ucyHa. 3acmoco-
8aHO CLIOKYIOUUL (inbmp, 0151 8BI0CMEI’CYBAHHA PIGHSA 8iOpayii Ha 8CIX pedcumax QyHKYIOHY8AHHSL.
Jlpyeuii pisenv suxonye diacHocmuuHi (yHKYii ma eusaensc deghpekmu Ha cmMaodisix ix YmeopeHHs.
Hna yvoco 3acmoco8yemuvcs  Gelignem-po3Kia0anta BUMIpsAHO20 6ibpayitnoco cuenany. Ilpu
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