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VIHbOpMaLMA N0 NPYMEHEHWIIO

AHanuns KayectBa 3BOHKOB IP-TenepoHunm ¢ nomouybio
MHTErpnpoBaHHOro ceTeBoro aHannsaropa OptiView”

B coBpemeHHbIX YCNOBUAX KOHKYPEHLMY MHOXECTBO OpraHu-
3auuin obpalatotca K IP-tenedoHun (VolP) ansa cokpatleHun
3aTpar, NoBbILLEHUA NPON3BOANTENBHOCTY W YBENNYEHNA CBOETO
KOHKYPEHTHOro npenmyLecTsa. B cywHocTty, 6onee 70 npoueH-
TOB OpPraHu3aLmin B HeKOTopow Mepe ncnonb3ytot VolP.

Tem He MeHee, cuctembl VolP npegbasnaoT ocobble Tpebosa-
HuA K UT. Bo-nepBbiX, Tak Kak KOHEYHble NOsIb30BaTeNN OXKUAAIOT,
uto IP-TenedoHbl 6yayT paboTaTb TaK ke HAAEXHO, Kak 1 GUKCK-
poBaHHas CBA3b, cuctembl VoIP fonmKHbI COOTBETCTBOBATb Kpan-
He BbICOKMM CTaHAapTaM KauyecTBa v NPOV3BOANTENIbHOCTY.
Bo-BTOpbIX, flaxe ecnin CHavyana cucteMa paboTaeT XopoLuo,
nocneayowme N3MeHeHNA CETU MOTYT NOB/MATb Ha KauecTBo
3BOHKOB — WK e pacTyLyas cuctema VolP moxeT nosnmATb
Ha Apyrve BaxHble 6V3Hec-NpunoxeHus. Tak YTo 4518 yMeHbLLe-
HMA NpobneM HeOBXOAMMO YAOCTOBEPUTLCA (A0 Havana BHea-
peHua), YTo Balla MHOPACTPYKTYpPa CMOXET nogaepusatb VolP;
TLWaTeNbHO NPOBEPUTb BCE INEMEHTbI CUCTEMbI B poLiecce
BHe[peHVA; NOC/e BHEAPEHUA OCYLLEeCTBAATb NPOaKTUBHOE
ynpasneHue VolP-cuctemon, BKntoyas TeKyLMIN MOHUTOPWHT,
YCTpaHeHue HenCnpaBHOCTel 1 NNaHMpoBaHue byayLiero
pacwupeHus. ina peweHns 3Toi npobnembl komnanua Fluke
Networks npegoctaBnaeT KOMMNEKCHOE peLleHne ynpaBneHns
XKM3HEHHbIM LKnom VolIP, npegoctaBnaowee fjaHHble Ana npu-
HATWA yNpaBieHUYecKnx peLleHmnii, obecneunsas UT meHen-
Xepam 1 TEXHUUYEeCKOMY NepCcoHany nosiHoe BUAEHKe BCexX
NpOLLeccoB NPOMCXOAALLMX B CETW. obecrneumBatoLLee NonHble
ynpasfieHYecKne fJaHHble ANA NONyYeHra BCECTOPOHHETO Npea-
CTaBneHua o cetun IT-meHepxepam 1 nepcoHany NoAAepPKu.

KauecTtBo peun

Yto Takoe KauecTBo peun? KauecTBOM peun 06bIYHO Ha3bIBaloT
cy6BbeKTBHOE KaueCTBO ronoca Bo Bpems 3BoHKa. OffHako
006bIUHO, KOTfja CCbINAKTCA Ha KaYeCTBO Peul, CCbINAloTCA Ha
pe3ynbTaThl TeCTa NPOCYLUMBAHWS, KOTOPbI MOXET He Npu-
HUMaTb K BHUMaHWIO KONMYecTBeHHble GaKTopbl, Hanpumep
3afiepKy. TUMMYHBIMM OLIEHKaMU KauecTBa peun ABAATCA
yCpeaHEHHas OLEeHKa pa3bopumBoCTy peun (mean opinion
score, MOS), Mmepa KauecTBa HenpepbiBHOW peun (perpetual
speech quality measure, PSQM) nnu oLieHKa BocnprsaTua
KayecTBa peun (perceptual evaluation of speech quality, PESQ),
unu R-dakTop.

DakTopbl, BNNAIOLME HAa KAUECTBO PeUlr, MOXHO YCIIOBHO
nofenuTb Ha TpM 06NACTU: NCKAXKEHMNA CETU, NCKaXXeHUA KofeKa
1 OKpyatowme dbakTopbl. BnnaHme nckaxeHuin cet o6bACHA-
I0TCA AOCTAaTOYHO NPOCTO. [MakeTbl, cofepaLyme Kaapbl C peybto,
MOTyT 6bITb MOTEPSAHBI MO AOPOre U3-3a NepenonHeHus ydepa
1y oT6poLLEHbI Ha NPVMHUMAOLLEN CTOPOHE, eCn OHU NpKbyayT
C/IMLIKOM NO3[HO. YpOBEHb NMOTepy NaKeTOB 3aBMCUT OT pa3mepa
6ydepa — 6onbLumii bydep NPUBOANT K yMEHbLIEHNIO OTOPACHI-
BaHWA NaKeTOB, HO TaKKe MOXET YBENNUNTb 06LLYIO 3a4epPXKKY.
Bpema nepepaun naketa no ceTvi BapbUpyeTca Mo MHOXECTBY
NPUYUH. ITOT 3GPeKT 06bIYHO YCTPAHAETCA Ha NMPUHMMAIOLLE
CTOPOHE C NOMOLLbO CreluanbHoro 6ydepa, rae Bxogaime
naKkeTbl 3afePXKNBalOTCA, YNIOPAR0UMBAIOTCA 1 NepeHanpasa-
t0TcA KogeKy. OfHaKo 3TOT NpoLecc yCTPaHeHUsa axuTTepa
MOXET YBENMUNTb NOTEPU NAKETOB 11 O6LLYI0 331 PXKKY.

HunsKune ypoBHY 3aaepxKu, ckaxem, MeHee 100 Mc, He3ameTHbI
npu pasrosope. bonbLumne 3aaepKn paspyLuatoT CBA3HOCTb
peun. 3afepKKn NOABNAIOTCA BO BPEMA BbIMONHEHNA NePBNY-
HOrO MaKkeTUPOBaHWA, CKaTA peun, nepefaym no CceTu, a Takxe
6ydepusauum n feKonmpoBaHus.

Kogeku ncnonb3ytotca ana npeobpasoBaHUA aHanoroBoro
rof0CoBOro CurHana B Lnpposoii 1 obpatHo. Koaek G.711
obecneurBaeT Hamnyyllee KaYeCTBO Peun, NOCKONbKY OH He
MCMONb3yeT CKaThe, YTo 06eCrneynBaeT HaMEHbLLYIO 3afePXKKY
1 HW3KYI0 YyBCTBUTENIbHOCTb K NOTEPAM NakeToB. [lpyrue kofe-
Ku, Hanpumep G.729 n G.723, ncnonb3yioT cKaTtue ANa UCnonb-
30BaHMA MeHbLUe NPOMYCKHOW CMOCOBHOCTH, HO CHMXKALOT
Pa3bopUMBOCTb, BHOCAT UCKAXKEHWA U 3a[ePXKKY, a TaKxe AenaloT
KauyecTBO peym 6onee BOCNPUMMUMBBIM K NOTepe NaKeToB.

OnpepgeneHne akTMBHOCTW peyun Unv NogasneHve nays
(Korpa nakeTbl, cofjepalume naysbl, He NepeAaloTca), UHOrAA
MOXeT CO3/laBaTb OTCeUKy B Ha4ane pasroBopa. BHewHun
¢$oHOBbIN WyM BHe VOIP-ccTembl Takke BAMAET Ha BOCNpuATUe
KauyecTsa nosib3oBaTeNAMu.

OHEHKa roJjioCcoBbiX 3BOHOB

I deKT «HOBM3HbI» OTOOPAXKAET, KaK CNyLLaTeslb 3aNOMUHAET
KayecTBO 3BOHKa. B Tectax 15 cekyHp Wyma BCTaBnANM U nepe-
MeLLanu C Hayana Ha cepefuHy, a 3atem B KOHel, 60-CeKyHAHOro
3BOHKa. Ecnu Wwym BO3HMKaeT B Havane 3BOHKa, yCpeaHEHHas
oueHKa pasbopumsocTtu peun (MOS) nonb3osaTtenamm coctas-
nana 3,82. Ecnv nakeT Wwyma BO3HUKAET B KOHLIE 3BOHKa,
yCpenHEHHas oLeHKa pa3bopumBOCTY peun Nob3oBaTenamu
cocTaBnana 3,18. Pesynbtupytowas pasHuua MOS - 0,64 -
oTobpaxaeT 20% 3¢ deKT 3aBUCUMOCTM OLEHKM KauecTBa OT
pa3melleHns Wwyma. dddeKT HOBU3HBI elle bonee CyLLeCTBeH,
NpYHMMasn BO BHUMAHUE, YTO TUMMYHBbIN frana3oH gna MOS -
oT 2,5 po 4,0, uto paet pasHuuy B 40%.

MHTerpnpoBaHHbI ceTeBON aHann3aTop
OptiView ™ Series I

MonHbI 0630p ceT NPV MOMOLLM OFHOFO YHMBEPCaNbHOTO
NnopPTAaTUBHOIO NMHCTPYMEHTa
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CunTaeTcs, uyTo 3TOT 3PHEKT MPOMCXOZMUT U3-3a CKIIOHHOCTU
ntofeil 3anomMmMHaTb camble NocnegHue cobbiTns U crnocoba pabo-
Tbl C/lyXOBOW NamATH, 06bIYHO OTOPaChIBalOLLEN BOCTIOMUHAHMA
npesbiwatowye 30-ceKyHAHbIN MHTepBan. Tak uTo, 3GdeKTbl
HOBW3HbI TOXE CNieflyeT NPUHUMATL BO BHUMaHWe B MOAEN Npo-
Be[leHNA TOYHON OLIeHKM NOJIb30BaTENAMY KayecTBa 3BOHKOB.

AHanu3aTop onpegenser KaYecTBO peun 1 oTobpaxaet
MOS unu R-bakTtop. Hanbonee wmpoko ncnonbsyerca MOS
— yCpeAHeHHas OLEHKa OTAENbHbIX CNyLlaTenei, OLeHMBLINX
KayecTBo no wkane ot 1 go 5.

HepaBHo 6bina npefcTaBneHa HOBasA aHanMTNYeCKasa TeXHO-
norua nogcyeta oueHkn MOS. 3Ta TeXHONOrMA N3BECTHA Kak
R-dakTop 1 6asmpyetca Ha aHanm3e NoTepb NAKETOB, 33 PXKKN,
DKNTTEPA N NPUBAN3NTENBHONO BOCNPUATUA NOMb30BaTENEM.

R-dakTop MOS

OueHb yaoBneTBOpeH 90-100 4,34-5,00
YnosneTBopeH 80-90 4,03-4,34
HekoTopble nonb3oBatenu 70-80 3,60-4,03
YAOBNIETBOPEHbI

BonblumHCcTBO Nonb3oBatenei 60-70 3,10-3,60
YAOBNIETBOPEHbI

MouTtn Bce nonb3oBatenu 50-60 2,58-3,10
He YAOBNeTBOPEHbI

Henpuremnemo 0-50 1,00-2,58

Tabnuua 1

Tabnuua 1 oTobparkaeT COOTBETCTBUA YAOBNETBOPEHUA
rosib30BaTeNA KayeCTBOM rofIOCOBOro 3BOHKa € R-pakTopom
1 oueHkol MOS. ®pasa «kauecTBO MeXyropofHei TeneGoHHo
CBA3M» 0ObIYHO COOTBETCTBYET OLleHKe MOS Kak MUHUMYM 4 1
PaBHOCKIIbHA NCNOJIb30BaHMI0 0BbIYHON GUKCUPOBAHHOW CBA3N.
G.711 npucyuie 3HaueHne MOS 4,4 unn R-dpaktopom 94,3. 3HauuT,
Mbl HKOTZa He YBUAMM 3HaueHne MOS 6onbluee, yem 4,4 G.729,
BbIMOJIHAOLEMY 3HAUUTENIbHOE CXKaTue, NPUCYLLEe 3HaYeHne
MOS 4,1 unn R-pakTop 84,3.

Pa3meu4e|-||/|e aHannsaTtopa

lne Heo6XOAMMO Pa3MeCTUTb aHaNM3aTopP ANA 3axBaTa TpadurKa
VoIP? YTo6bl aHann3aTop CMOr OCyLLeCTBAATb 3axBaT Tpaduka
VoIP, ero HE06XOAMMO Pa3MEeCTUTb Ha NYTW CeOBaHNA NaKeToB.
ITOro MOXHO AOCTUrHYTb OTBETBIEHNEM U 3ePKaNMpPOBaHNEM
TpaduKa AnA KONMPOBAHWA faHHbIX Ha APYTO NOPT KOMMYyTa-
TOpa. XOTA 370 1 HEAOPOroe peLleHne, HO OHO MOXET BHECTV
HOBbIE BPEMEHHbIE N3MEHEHNA U YMEHbLUIUTb TOUHOCTb N3Mepe-
HMA KayecTBa peyuu, a Takxe CnpATaTb Npobnembl GUsnyeckoro
YPOBHS, TaK Kak KOMMYTaTOp He NepecbifaeT OWN60YHbIE Kagpbl.

VIHbOpMaLMA N0 NPYMEHEHWIIO

[pyroi cnocob nogknioueHms aHannsaTopa — UCNONb30Ba-
HVe arpernpyiowero oTBeTBUTENA. TakoW OTBETBUTENIb MOXHO
BCTaBUTb MEXY KOMMYTaTOPOM U TefiebOHOM, NPV 3TOM He
6yIeT BHOCUTLCA HKaKMX BPEMEHHDBIX U3MEHEHWIA CUrHana.
OTBeTBUTENb COBMECTUT NOMHOAYMIKECHbIN MOTOK AaHHbIX
B €QMHbI MNOTOK, KOTOPbI MOXXHO aHaNM3MPOBaTb C MOMOLLbIO
aHanm3aTopa, MMetoLLero oanH nopt. [pn noakntoyeHn B Takom
KOHOUrypaLum arperaumoHHbIN OTBETBUTENb TakKe NO3BONUT
VHTErpupoBaHHOMY aHanm3atopy cetei OptiView™ cemencTea
Series |l nepenaBaTtb NakeTbl B ceTb AnA GYHKLMIN aKTUBHOTO
o6HapyxeHna, SNMP-aHanv3a 1 yaaneHHOro KOHTPOnA.

Mocne Toro, kak Tpaduk VolP 3axBaueH, UTo HeO6X0AUMO
caenatb fanee 4iA NPoBeAeHNA aHanmn3a KauecTBa 3BOHKa?

B T0 Bpems, Kak MpoTOKON peanbHOro BpemeHwm (real-time
protocol, RTP) ob6ecneunBaeT foctaBKy Mexay KOHeUYHbIMU
TOYKaMW, MPOTOKO KOHTPONSA peasibHoro BpemeHu (real-time
control protocol , RTCP) npegoctaBnset nHpopmaumto o Kayect-
Be nepefayv 1 npuema faHHbIx, nepegaBaembix RTP.

RTCP npepocTaBnaeT faHHble OTMPaBUTENIO O KayecTse
ceaHcoB RTP, HenpepblBHO BbIUNCAIAA NPOMEXYTOUHbIGNYKTYya-
LA DXKUTTEP W reHepUpYs «OTYETbI» O NPOU3BOLUTENBHOCTA MO
3afepPXKKe, KNTTEPY M NOTepe NaKkeToB. Tak Kak 3To fobaBnseT
[ONONHNUTENbHDIN TPadUK B CETH, yNpasBnalowmin Tpapuk AosmkeH
6bITb MVHUMU3MPOBAH A0 Mao N3BECTHON NOMOCHI OT 0bLLEeN
NPOMNYCKHON CMOCOBGHOCTM: Manoii, Tak Kak He JOMKHa 3amep-
NATbCA rNaBHan GyHKLMA TPAHCMOPTHOrO NPOTOKOIa Mo nepe-
Aaye AaHHbIX; N3BECTHOW, TaK KaK yrnpaBnaowwmnin Tpadrk MoxeT
6bITb BK/TIOYEH B crielndmKaLmio nponycKHON cCnocobHOCTH
I8 NPOTOKONa pe3epBaLmy pecypca AnsA Toro, YTobbl Kaxabli
YYaCTHMK CMOT He3aBMCUMO NOACUMUTATb CBOIO YacTb. CunTaeTcs,
YTO AONA NPOMYCKHOW CMOCOBHOCTI CECCUU, OTBEAEHHOM
Ha RTCP, 370 5%. X0oTA 3HaueHwue 3ToW 1 APYrNX KOHCTAHT B Bbl-
yncneHnmn nHtepsana RTCP He KpUTUYHO, BCe YYACHWKM ceaHca
[OMKHbBI UCNOMb30BaTb OAAMHAKOBbIE 3HAYEeHMS, YTOObI BblUMC-
NANCA OANHAKOBbBIN NHTepBan. CrefoBaTenbHO, 3T KOHCTaHTbI
LOMKHbBI 6bITb GUKCUPOBAHHBIMU 1A KOHKPETHOrO Npoduns.

Tem He MeHee, BMECTO MPOCMOTPa BCeX AEKOANPOBAHHbIX
AaHHbIx RTCP HamHoro npoLye ncnonb3osatb GYHKLMIO aHanm3a
OptiView VolP.

®yHKuma aHanmsa OptiView VoIP pacno3HaeT u gekogupyet
BCe OCHOBHble npoToKosbl VolP:

* OnpegenenHbli ITU Habop npoTtokonos H.323,
BKknoyaa Q.931, RAS, H.245 n T.120.

* [poTokon SIP (Session initiation protocol), npotokon
curHanusauum ana ViHtepHeT-koHdepeHLUWiA, Tene-
¢doHUK, yBeLOMNEHNA O COBLITUAX U 0OMeHa CO06-
LeHMAMM. ITOT NPOTOKON UHULIMUPYET YCTAaHOBKY
3BOHKa, yNpaBnsAeT MapLpyTusauuel, ayTeHTnduka-
umen n gpyrummn GyHKLMOHANbHbIMU COOOLLEHNAMM
Mexay KOHEYHbIMM TouKamm B filomeHe IP.
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* [poTtokon SCCP (Skinny client control protocol),
drpMeHHbIN NpoTokon KomnaHum Cisco AnA CUrHa-
N3aLMM 1 KOMMYHUKALWIA B apXUTEKTYPE NHTErpu-
POBaHHOrO BMAEO, ayano 1 faHHbix (AVVID)

¢ [lpoToKON ynpaBneHna MeanalLnio3om NCnosb3yeTca
Ins ynpaeneHusa TenedOoHHbIX LW030B U3 LieHTpasb-
HbIX areHTOoB.

DyHKUMA aHanM3a TakxKe pacnosHaeT 1 AeKOANPYET BCe
OCHOBHble KoaeKw, ncrnonb3yemble ana VolP.
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Pevuk

Puc. 1

Ha skpaHe cBoricTs VolIP, n3obpaxeHHOM Ha pucyHKe 1,
0TOOpPaXKEHbI BCE 3aXBaUYeHHbIE 3BOHKM; 3[eCh TaKKe MOXHO
HacTPoUTb 0OTOGPaXKEHME NaPaMETPOB, KPUTUUECKNX AA MOHU-
MaHWA KayecTBa 3BOHKa, BKJIOYasA [KUTTEp, NOTepu NakeTos,
OXMAAEMOE KOJIMYECTBO OTOPOLLEHHBIX NaKeToB, R-bakTop
nonb3oBaTensa u ceTu.
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Puc.2

Ecnn Bbl6paTb 3HAYOK AaHHbIX CUTHann3auunun B NeBOW NaHenu
(n306paxeHo Ha puc. 2), aHanM3aTop OTOO6PaA3UT MMEHa NCTOYHN-
Ka 1 Ha3HaueHus, IP-agpec, Homep nopTa, ANCNETYEP BbI3OBOB
1 HoMep Bbi30Ba. Ecnu BbiGpaTh 3HAaUOK AeTanen KaHana, bynet
oTobpaxeHa MHdopMaLMA MO KauecTy MHANBUAYaNbHOMO 3BOH-

VIHbOpMaLMA N0 NPYMEHEHWIIO

Ka. LLlenkHyB Ha BKnagke ctatuctmkmn RTP, mbl nonyunm getanb-
HYI0 MHPOPMaLMIO, BbIYMCIIEHHYIO MO NakeTam RTP, 3axBaueHHbIX
aHaNN3aTOPOM; TaKXKe MOXXHO NPOCMOTPETb cTaTUCTUKY RTCP.
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Puc. 3

MapameTtpbl VoIP npepgocTtaBnsAtoT ABa BuAa fKuttepa
1 OTOPOLLEHHBIX MAKETOB — OAWH — BbIUMCNIEHHbI aHaNn3aTo-
pOM, a BTOPOW — nonyyeHHbIn 3 naketos RTCP. 3Tn aBa 3Hauve-
HWA, CKOpee BCEro, He OAMHAKOBbI, @ B HEKOTOPbIX ClyYanx
MOTYT CyLLeCTBEHHO pa3nuyaTbca. Mpexae Bcero, 370 3aBUCUT
OT TOYKMU CeTY, B KOTOPOI1 aHanm3aTop nepexeatuin nHdopma-
umto. Ecnu aHann3aTtop 3axBaTun NakeTbl 6vKe K KOHEUHOIA
TOUKE, TO 3HaUEHMEe [KUTTEPa ANA AanbHelN ToUKM byfeT coBna-
[laTb CO 3HaueHueMm, coobiiaembim RTCP. B Toxe Bpems, ecnu
aHanu3aTop 3axBaTblBaeT TPaPuK NPUGN3UTENBHO NO cepeanHe
MeXay KOHEUHbIMM TOYKaMU, TO BblUMC/IEHHOE 3HayYeHNe
1 3HayeHne RTCP MoryT 3HauMTeNbHO OTANYATLCA. DTO MOXeT
YKa3blBaTb Ha CKaXXeHUA CETU rAe-TO MeXAy aHanvu3aTtopom
N KOHEYHOW TOYKOW.

KoHeuHblie Toukun VoIP oco3HaHo npefocTaBnaoT faHHbIe
006 CKaXKeHWAX TONbKO ANA NPVHMMAIOLLEN YacTW — OHU He
MOTYT 3HaTb O KayecTBe NnepefaBaemMoro umm TpaduKa, Tak Kak
3TOT TpadUK NPUHUMAETCA Ha AaflbHEM KOHLIE.

VolIP - koHeuHas
mouka A

3apepxKa v noteps

VolIP - koHeuyHas
moyka B

30Ha monyaHua

naKkeToB OT TOUKM A
[0 aHanm3aTtopa OptiView

oT aHanu3atopa OptiView
10 TOUKM B

Puc.4

AHanuzatop OptiView Bugnt o6a notoka RTP 1 MOXeT Bblunc-
NATb PKATTEP 1 NOTEPY NaKeTOB ANA MOMHOAYNNEKCHON CBA3N.
Kak nokasaHo B npumepe Ha prcyHke 4, OptiView moxeT BuaeThb
bnyKTyaumio 1 noTepy NakeToB M3-3a CETV MeXAY KOHEUHOW TOY-
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KO A 1 aHanM3aTopoMm, HO OH HE BUAWT TOTO, YTO CJTyyaeTcs
MeX[y aHanM3aTopoM 1 KOHeYHOW ToUKol B. O6paTHOe yTBep-
JleHvie ToXe BepHO: OT KOHeYHOM ToUKM B o aHanm3aTopa, Ho
He OT aHanM3aTopa Ao KoHeYyHou Touku A. Takum obpasom, ecniu
06HapyXeHbl BbICOKas GpryKTyaLusa 1 6onbLine NoTepy NAKETOB,
3HaUWT, CYLLECTBYIOT NPO6NEMbI C ABYMA 13 YETbIPEX CETEBbIX
CErMeHTOB, HO HEBO3MOXHO MPOBEPUTL 3TW ABA APYrNX CETMEH-
Ta 6€3 HEKOTOPOrO MeXaHM3Ma NPOBEPKM 06PaTHON CBA3N MEX-
Ay KOHeuHbIMU Toukamu. Beogum RTCP.

3apiepKa 1 NoTepA nakeToB
ot aHanu3atopa OptiView o
Touku A no faHHbim RCTP

VoIP - koHeuHas
moyka B

VolP - koHe4Has
moykaA

3apepxKa 1 notepa
MaKeToB OT TOUKM A i0
aHanusatopa OptiView

Puc.5

B 3TOM Cniyyae Mbl MOXET ANArHOCTMPOBATb M U30ANPOBATb
NCKaXXeHWA, UCNonb3ya KoMbuHaumto pacyetos RTP, BbinonHse-
MbIX @aHaNM3aToPOM, M iaHHbIX, NonyyeHHbIx n3 RTCP. Hanpumep,
aHanm3aTop coobLaeT 0 BO3MOXHbIX Npobnemax npuema
B KOHEYHOW TouKe B 13-3a nckaxkeHmn notoka RTP mexay koHeu-
HOW TOYKOW A 1 camym aHanm3aTopom. B otnnune ot npepbiay-
Liero npumepa, KoHeyHasa Touka A otnpasnseT otyetbl RTCP
KOHEeYHoI Touke B, a KoHeyHas Touka B oTnpaBnaer nx KoHeUHoN
Touke A. 3Tv OTYeTbl AeKoampytoTca aHannsatopom OptiView
1 MOTYT 6bITb CPaBHEHbI C BbIYNCIEHHBIMU 3HAUYEHWNAMM IKNT-
Tepa 1 NoTepU NAKeTOB [J1A KaXKAOro HarnpasieHua Tpaduka.
3HaumTenbHan pasHMLa B 3TUX 3HAYEHUAX YKa3bIBaeT Hanpase-
HVe Npo6nemMbl OTHOCUTENIbHO aHaNM3aTopa.
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Bbibpas Bknaaky Analysis (aHanwms), Mbl yBUaUM TenedpoHbl,
NPUHUMalOLLME YyacTre B 06MEHEe roN0CoBbIM TPadrKoMm,
1CMosb3yeMble MPOTOKON CUTHANM3aLmMmn 1 KOAEK — B 3TOM
npumMepe G.723. Takke Ha NPOTAXEHU 3BOHKa OTOOpaxkaeTcs
CTaTMCTUKa MO NoTepsAM NaKeToB, CKOPOCTY OTOPaCcbIBaHUA
N [KATTEPY B TabANYHO 1 rpadurueckoit popme; LOCTYMEH
NPOCMOTP MHGOPMALIMN 1A KaXKAOrO M3 HanpaBfeHUi 3BOHKa.
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B BbInapaloLLieM MeHI MOXHO Bbl6paTb HAMBUAYaNbHbI
aHanm3 KauecTBa 3BOHKa. Ha puc. 7 Mbl MOXeM yBULETb OLIEHKY
R-dakTopa nonb3oBatena v cetu, a Takxke oueHkn MOS ans
KauyecTBa 3BoHKa (CQ), kauectsa cnywatena (LQ) n PESQ.
KauecTBo 3BOHKa BK/tOUAEeT B cebs TaKue pakTopbl, KaK 3agep-
Ka U HOBU3Ha, KOTOPbIE BAVAIOT HAa KaYeCTBO AManora u HeABHO
3aTparvBaloT KayecTBo NpociylumBaHuaA. Kauectso cnyliatens
He paccMaTprBaeT NCKAaXKeHUs, MPUBOAALLME K Npobnemam
KayecTBa iNanora, ero MoXHO CPaBHUTb C CYObEKTUBHBIMM
oueHkamn MOS. OueHka MOS PESQ ycTaHaBnvBaeT COOTBET-
cTBME Mexay R-bakTopamu 1 earHMLaMK KauyecTBa peymn cornac-
Ho cTaHaapTy ITU-T P.862 no n3mepeHmnio TeCTOBOro curHana
MeXJy KOHEUHbIMM TOUKamu. Mbl Tak»Ke MOXeM yBUAeTb dak-
TOpbI, CNOCO6CTBYIOWME Aerpafalim — B STOM ciyyae 56% oTHO-
cnTCA K AKUTTEpY 1 15% K MCKaXKeHNAM Koaeka.
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AHanu3aTop MOXeT oTo6paxaTb NapameTpbl MO BCEM nepe-
XBayeHHbIM 3BOHKaM. B 3Tom cfiyyae oTo6paKeHbl AaHHble U3Me-
peHnii pxutTepa 10 3BOHKOB. 3aech Yy 90% 3BOHKOB Habnoaanca
oxutTtep ot 200 go 600 munancekyHs. Kak npasuno, pxuttep
MeHee 75 MC cunTaeTca XxopoLwwmm, 125 mc — npuemnembim, a
6onee 200 Mc - naoxum. Ina MHAMKaLMKN KayecTBa 3BOHKA MOX-
HO Takxe 0T06pa3nTb R-baKTop Kak CeTu, TaK 1 NMoNb3oBaTens.
R-daKTOp CeTU BbIUNCNAETCA MO NCKAXKEHUAM PU3NYECKOro
obopynoBaHua, a R-pakTop nonb3osaTensa AONOAHUTENBHO
BKJIOUAET TaKXKe HOBW3HY 1 3afiePKKY, Kak Obl f06aBnAa «BoC-
NprYHUMaeMble» pa3apa<atoLye BO3AeNCTBUA, KOTOPbIE NOJb30-
BaTeNb MOXET UCMbITbIBAaTb BO BPEMSA 3BOHKA.

3aknouyeHue

B 3701 nHdOpMaLMm NO NPUMEHEHNI0 PaCCMOTPEHbI OCHOB-
Hble XapaKTepUCTUKI CeTel, KOTopble MOTYT YXyALIaTb KauecTBO
VoIP-3BOHKOB: [KMNTTEP, 3afiepXKKa 1 MOTEPU NAKETOB, a TaKXKe
06DBACHWAN, KaK MOXHO MCMONb30BaTb MHTErPUPOBAHHbIN ceTe-
Bol aHanu3atop OptiView ¢ pyHKuUpmen VoIP ana nsmeperus nx
3HaueHmiA. Mbl 06CyaMIM TOUKY, B KOTOPOIi CETEBbIE MapaMeTpbl

VIHbOpMaLMA N0 NPYMEHEHWIIO

B/IMAIOT Ha M3MepAEMble 3HaYEHWA; 3YYUIN, Kak IKUTTep, n3me-
peHHas pAAOM C YCTPONCTBOM, oTnpasasaiowmm otyetsl RTCP,
OyeT OTNINYATHCA OT TAKUX XKEe U3MEPEHUIN BO3Ne NosyyaTens
OTYETOB, a TakXKe Kak MOXHO 1CMoNib30BaTb aHanm3aTop
OptiView ana nokanusauum UCTOYHMKa Npobnembl (4To YacTo
HEBO3MOXHO CieflaTb, OCHOBbIBAACH TONbKO Ha UHGOpMaLmK,
NOTy4YEeHHON N3 KOHEYHbIX TOYEK).

Mbl Takxe yBUAENN HEKOTOPbIE U3 JMana30HOB MOJYyYeHHbIX
KPUTUYECKMX M3MEePEHNIA, JaHHble 3axBaTa 13 daiina Tpaccu-
poBku, B KoTopoMm OptiView coxpaHAeT paclumpeHHble feTanu
0 XapaKTepPUCTUKaX CETU 1 3BOHKA, ONPeAenAoWmnX KauyecTBO
ycnyr VolIP, owywaemoe nonb3oBatenamu.

[na nonyyeHuna gononHutensbHo Hpopmavmm o VolP, noce-
TnTe Beb-cTpaHuLy komnanum Fluke Networks o TexHonorum
YNpaBieHnA XN3HeHHbIM LKIoM TexHonorum VolP no agpecy
www.flukenetworks.com/voip, roe Bbl CMOXeTe 3arpy3nTb
cneupanbHble OTYETbI, TEXHUYECKME ONMCaHKA, TEXHONOTnYec-
Kie yKa3aHus, AOKYMEHTaLMIO U MPOCMOTPETb Be6-Npe3eHTaLmm.

MoppobHee 06 MHTETPMPOBaHHOM aHanm3aTope OptiView
yuTaiiTe Ha ctpaHuue www.flukenetworks.com/optiview.
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