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MeTpurka 0QHOCTOPOHHMX NOTEpPb Ans npounssoauTensHocTyh IP (IPPM)

AHHOTauus

OTOT AOKYMEHT onpefensieT MeTpuKy NnoTepb MakeToB B OAHOM HanpasreHuu Ha nyTsax Internet. [JokymeHT OCHOBaH Ha
NMOHATUSIX, BBEAEHHbBIX M OMMCaHHbIX B AokymeHTe «Framework for IP Performance Metrics» (RFC 2330). MNpegnonaraetca
3HAKOMCTBO YMTaTENs C 3TUM AOKYMEHTOM. [laHHbI JOKyMeHT 3ameHsieT RFC 2680.

CraTtyc AOKyMeHTa
OTOT AOKYMEHT OTHOCUTCS K KaTeropum npoektoB ctaHaapToB (Internet Standards Track).

[lokymeHT siBnsieTcs pesynbtatom pabotsl IETF' 1 npeacraenseT cobon cornacosaHHoe MHeHWe cooblectsa IETF. [JokymeHT
GbIn BbIHECEH HA NYGNMYHOE paccMOoTpeHKe 1 ofobpeH Ans nybnukaumn IESG2. JononHuTtensHas UHcopMaLumsi 0 JOKYMeHTax
BCP npefcraeneHna B pasgene 2 gokymeHta RFC 5741.

MHdopmauma o Tekylem cratyce 3TOro AOKyMeHTa, oBGHapyXeHHbIX owumbkax u cnocobax obpaTHOM CBSA3M MOXeT ObiTb
HamgeHa no ccbinke http://www.rfc-editor.org/info/rfc7680.
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1. BeedeHue

[lokymeHT onpegensieT MeTpuKy MoTepu NakeToB B OAHOM HamnpaBneHwu Ha nyTax yepes Internet. [JokymeHT ocHOBaH Ha
NMOHATUSAX, BBEAEHHBIX N OnNucaHHbIX B gokyMeHTe IPPM Framework [RFC2330]. Npeanonaraetcs 3HakOMCTBO YATaTens ¢ 3Tum
AOKYMEHTOM 1 ero obHoBnéHHbIM BapuaHTom [RFC7312].

OTOT OOKYMEHT MMEET CTPYKTYPY, aHanorM4Hyto JOKYMEHTY No u3mepeHuto 3agepxkun naketoB (A One-Way Delay Metric for IP
Performance Metrics (IPPM)) [RFC7679]. MNMpepnonaraetcsd, 4To YATaTENb 3HAKOM C 3TUM LOKYMEHTOM.

Knioyesble crioBa Heobxoaumo (MUST), Hegonyctumo (MUST NOT), Tpebyetca (REQUIRED), HyxHo (SHALL), He HyXHO
(SHALL NOT), cnepyet (SHOULD), He cnegyeTt (SHOULD NOT), pekomeHayetca (RECOMMENDED), He pekomeHAayeTcA
(NOT RECOMMENDED), Bo3MoxHo (MAY), HeobsasatenbHo (OPTIONAL) B JaHHOM [OKYMEHTE MWHTEPrpeTuMpyloTcs B
cootBeTcTBMM ¢ [RFC2119]. XoTa [RFC2119] oTHOCUTCA K NPOTOKOMaM, MCMOMb30BaHWE KIHOYEBLIX CIIOB B 3TOM [OKYMEHTE
oYeHb noxoxe. ATO CryxwuT ansi obecnevyeHss CPaBHUMOCTU PE3YNbTATOB Pa3HbiX M3MEPEHUI 1 BbISIBNEHWS Cryyaes, Koraa
peanu3auusi MoXeT HapyLaTb paboTy ceTu.

Korga B aTOM AgokymMeHTe nepBbi pa3 ucnonb3yetca TepmuH n3 IPPM Framework, oH nomevaeTtcsi 3BE3004KOM B KOHLE.
Hanpuwmep, term* ykasbiBaeT TepmuH term, onpegenénHeii B IPPM Framework.

CTpykTypa AOKYMEHTa NpeacTaBrieHa Huxe.

- Bogwntca oguHouHbIM (singleton*) aHanuTuyeckun nokasatens Type-P-One-way-Packet-Loss ona ogHokpatHoro
HabnoaeHUst NoTepb B OOHOM HanpaBreHuu.

- C wucnonb3oBaHMeM 3TOro nokasartens onpegensietcs Bblibopka (sample*) Type-P-One-way-Packet-Loss-Poisson-
Stream ans nocnegoBaTenbHOCTU M3MEPEHWMI OOHOCTOPOHHMX MOTEPb B COOTBETCTBMM C BbliGOpkon [lyaccoHa,
onpeaenéxHon B naparpadge 11.1.1 [RFC2330].

- C ncnonb3oBaHWeM BbIOOPKY onpedensieTcs U paccMaTpyBaeTcs cTaTUCTMKa (statistics™®).

Takon nepexoq oT OOUHOYHBLIX U3BMEPEHUI Yepesd BbI60pKM K CTAaTUCTUKE C UX YETKMM pasdeneHnemM MMEET BaXKHOE 3HaYEHMe.

1.1. MotTnBauus
3HaTb OQHOCTOPOHHME MoTepu nakeToB Type-P* oT xocTta-uctouyHuka (host*) Kk xoCTy-nonyvaTento More3HO Mo HECKOSTbKUM
npuynHam.

- HekoTopble npunoxeHust He paboTalT XOPOoLWO (UM COBCEM), €CMM CKBO3HbIE NMOTEPU MeXOy XOCTaMu NpeBbILLakoT
onpenenéHHbIN Nopor.

- M30bITOYHbIE noTepun OCHOXHSAIT UAW OenarT HEBO3MOXKHOW noanep>KkKy HeKOTOPbIX NPUNOXEHUNA, paGOTaI'OLIJ,VIX B
peanbHOM mMaclTabe BpemeHun (I'IOpOI' M30bITOYHOCTU 3aBUCUT OT I'IpVIJ'IO)KEHVIﬂ).

- Yem 6Gonblie noTepu, TEM CIOXHEE MNPOTOKONaM TPaAHCMOPTHOrO YPOBHSI MOAAEPXKMBATb BbICOKYID MPOMYCKHYHO
CrNoCOBHOCTb.

- YyBCTBUTENBHOCTb MPUINOXEHWUA B peanbHOM MmacliTabe BpeMEHW M TPaHCMOPTHBLIX MPOTOKOMOB K NoTepe NakeToB
CTaHOBUTCA O0COBEHHO BaxkHOW, Korga TpebyeTcs nogaepxka nyTen B BbICOKMM 3Ha4YeHMEM NpOu3BEAEeHNs 3afepXKu
Ha nNponyckHyto cnocobHocTb (delay*bandwidth).

I/IsmepeHme noTepb B OAHOM HanpaBneHNN BMECTO KpPYroBbIX o6ycnoaneHo YKa3aHHbIMU HWXe Npu4YnHamun.

- B coBpemeHHoON ceTu Internet NyTb OT MCTOYHUKA K MOMyYaTento MOXET OTMYaTbCa OT 06paTHOro Nyt (acMMmeTpus
nyTen) U Ha 3TUX MNyTSIX UCMONb3YITCA pasHble MOCNeAOoBaTENbHOCTM MapLpyTU3aTopoB. [oaToMy npu nsmepeHum
KPYroBOW 3aep>XKv NPaKTUYeCKM 3aMepsieTCcsl NPOU3BOAMTENBHOCTb ABYX pasHbIX MyTew. He3aBucrmoe namepeHne Ha
Ka>kOoM MyTU MoKasblBaeT pasnuyme B NPON3BOAMTENbHOCTU NyTEN, KOTOPbIe MOTYT NPOXOAWTL Yepes pasHbix Internet-
npoBangepoB M faxe 4yepe3 pasHOTUMHbIE CeTU (Hanpumep, uccrefoBaTeNnbCkue U KOMMEpYeckue cetu, CeTu C
aCUMMETPUYHBIMU KaHanamu, NpoBoAHbIe 1 6ecnpoBoaHbIE CETH).

- Haxe npn cummeTpumn nyTn MoryT ObITb CyLlleCTBeHHbIe pa3nnyna ons HanpaBfeHW U3-3a aCUMMETPUM oYepenen.

- [Npon3BoAMTENBHOCTE MPUMOXEHUS MOXET CuIbHee 3aBWCETb OT NPOW3BOAWUTENBHOCTM B OAHOM W3 HanpaBlieHWN.
Hanpumep, npu B3avmopgenctsum no npotokony TCP npousBoOUTENbHOCTb MOXET CHWXAaTbCA MpU neperpyske B
OOHOM U3 HanpasneHun. [Nonck Henonagok MOXeT YNPOCTUTLCA, €Cnn ONPeaennTb HanpasneHue ¢ neperpyskon TCP.

- B cetax ¢ nogaepxkon QoS kavecTBO 06CNyXMBaHUSA B pasHbIX HanpaBneHWSX MOXET CYLLEeCTBEHHO pa3nunyaTtbCs.
HesaBrcuMmble nsamepeHns 4nsa nyTen No3BonsoT NpoBepuTb ob6cnyxrnBaHne B 060Mx HanpasneHusX.

,D,eTaJ'IVI npuMeHeHna nokasarernen NnoTepb B KOHKPETHbIX Cly4YaaX BbIXOAAT 3a paMKU 3TOro AOKYMeEHTa.

1.2. O6wme BoNpocChI, CBA3aHHbIE CO BpeMeHeM
{KommeHTapwuir. MpuBenéHHbIE HUXKE TEPMMHbI OTNMYAKOTCA OT onpefenéHHbix B AokymeHTax ITU-T (Hanpumep, G.810
«Definitions and terminology for synchronization networks» n 1.356 «B-ISDN ATM layer cell transfer performance»), Ho
cornacyttca ¢ gokymeHtom IPPM Framework. B o6weM cnyyae pasnuums obycrnoBfeHbl pasHbiM MPOUCXOXAEHUEM -
nokymeHTbl ITU-T uctopmyeckn cBsizaHbl C TenedgoHuen, a aBTopbl 3TOro AokymeHTa (U aokymeHTtoB IPPM Framework)
UMEKT OnbIT paboTbl C KOMMLIOTEPHBIMWM CUCTEMaMu. XOTS OnpedenéHHble HWKe TEePMUHbl He WMET MNpAMbIX
akBuBaneHToB B onpegenenusx ITU-T, Hwke npuBoamTtcs nx «rpyboe» conoctasneHue. CnegyeT OTMETUTb BO3MOXHYHO
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nyTaHuly - TepMUH «4acbl» (clock) 3gecb OTHOCMTCH K BPEMEHW B onepaumoHHoOn cucteme obosHadvaet, a B ITU-T — k
OMopHoM YacToTe.}

Mpn ynoMrvHaHMM B LOKYMEHTE BpeMeHu (T. €. MOMEeHTa B UCTOPWUWN) MMEETCA B BuAy 3HAYeHVe B ceKkyHaax (M gonsax) ans
yacosoro nosica UTC.

Kak onucaHo B gokymeHTe IPPM Framework, ecTb 4 pasHbIX, HO CBA3aHHbIX MOHATUS HEONPEAENEHHOCTY YacoB (BPEMEHN).

synchronization* - cuHxpoHu3ayusi
CreneHb cornacoBaHHOCTM YacoB B YacTu TeKyLLero BpemeHW. Hanpumep, 4acbl OQHOMO XOCTa MOTyT onepexaTb 4achbl
apyroro Ha 5,4 mcek. {KommeHTapwui. [py6bim akBuBaneHTom ITU-T siBnsieTcst «owmbka BpemeHny (time error).}
accuracy* - mo4yHocmb
CreneHb cooTBETCTBUSA AaHHbIX YacoB BpemeHn UTC. Hanpumep, 4ackl xocta moryT oTctaBaTtb oT UTC Ha 27,1 mcek.
{KommeHTapwuir. Mpybbim akBuBaneHTom ITU-T aensetcs «oTknoHeHne BpemeHu ot UTC» (time error from UTC).}
resolution* - paspeweHue (QuckpemHocms)
HaunmeHbluasa egnHuua, Ha KOTOPYH MOTYT UBMEHATLCA NOKasaHWs YacoB. JTO OnpeaenseT HUXKHIO rpaHndy HETOYHOCTU
yacoB. Hanpumep, 4ackl B cTapbix cucteMax Unix MOryt «TvkaTb» Nuwb Kaxable 10 Mcek, MO3ToMy OHM OyayT MmMeTb
anckpeTtHocTb 10 mcek. {KommeHTapuii. Mpybbiv akBrBaneHTom ITU-T aBnsgeTca «nepuop, Boibopkmy» (sampling period).}
skew™ - nepekoc
Mepa nsmeHeHuss TOYHOCTU UMM CUHXPOHU3ALMU C TeYeHnem BpeMeHn. Hanpumep, Yacbl xocTta MoryT oTctasaTtb Ha 1,3
MCeK 3a yac u otctaBaTb Ha 27,1 mcek ot UTC B faHHbIi MOMEHT, a 4Yepe3 4ac oHu 6yayT otctaBatb oT UTC nuwb Ha
25,8 mcek. B aTOM criy4ae mMbl roBopuM, YTO Yacbl AaHHOMO XOcTa MMetoT nepekoc B 1,3 3a yac oTHocutensHo UTC B nnaHe
TOYHOCTU. MOXHO TaKke rOBOPUTb O Mepekoce OJHUX YacoB OTHOCUTENbHO APYrMX B MNMaHe CUHXPOHM3auuK.
{KommeHTapwuir. Mpy6bim akBuBaneHTom ITU-T aensietcs «apend 1acos» (time drift).}

2. OnpedesieHUe OOUHOYHO20 U3MEePEeHUsI Momepb 8 OOHOM HarpaeJsieHuUuU

2.1. Uma nokasartens
Type-P-One-way-Packet-Loss

2.2. NapameTpbl METPUKHU
Src
IP-agpec xocTa (MCTOYHMKA).
Dst
IP-agpec xocTta (nonyyarens).
T
Bpewms.
Tmax
Bpemsi oxxuaaHusi, No UCTEHYEHUM KOTOPOTO MaKeT CUMTAETCS! MOTEPSIHHBIM.

2.3. EaMHnUbI namepeHuns
3HaveHvem nokasartens Type-P-One-way-Packet-Loss aBnsaetca 0 (ycnelwHas nepegava naketa) unu 1 (nakeT noTepsH).

2.4. OnpepeneHue
Hynesoe 3HayeHue Type-P-One-way-Packet-Loss npu nepepaye ot Src k Dst B MOMeHT BpeMeHn T 03HavaeT, 4To XOCT Src
nepepan nepsbln 6UT naketa Type-P xocTy Dst B MOMeEHT BpemeHn B nuHun (wire-time*) T u xocT Dst nonyuun aToT naker.

3HaueHuve 1 ana Type-P-One-way-Packet-Loss oT Src k Dst B MOMeHT T 03HaudaeT, 4To XocT Src nepegan nepebin GUT nakeTa
Type-P no agpecy Dst B MOMeHT BpemeHu B nuHMKM T, HO nakeT He npuwen k Dst (B nHTepeane Tmax).

2.5. O6cyxaeHue
Type-P-One-way-Packet-Loss nmeeTt 3HaveHue 0, koraa 3agepxka Type-P-One-way-Delay nmeeTt koHe4Hoe 3HayeHue, n 1 npu
HeonpepenéxHon (6eckoHeyHon) 3agepxke Type-P-One-way-Delay.

Ha npaktuke MOryT BO3HUKaTb YKa3aHHblI€ HNXe ﬂp06ﬂ9MbI.

- MeToauka pgomkHa BKMOYaTb Cnocob onpefeneHusi, ABNSETCA NoTepent NakeToB U OYeHb 6OoMbLON (HO KOHEYHOW)
3agepxkon. Kak otmetunum Mahdavi n Paxson [RFC2678], MOXHO wncCnonb3oBaTb MPOCTYID BEPXHIOK rpaHuLy
(Hanpumep, TeopeTUYECKOE OrpaHnyeHne cpoka cyectsoBaHmns naketos IP B 255 cekyHa [RFC791]). Ho Ha npakTuke
TpebyeTca noHMMaTb CPOKM CYLLECTBOBAHUS NAKETOB.

{KommeHTapun. OTMETMM, YTO AN MHOTMX NMPUMEHEHWUA 3TOro MokasaTens HeraTMBHOE BMWSIHUE TPAKTOBKU OYE€Hb
OOnbLUON 3adepXXKN Kak MOTepu, MOXET OTCYTCTBOBaTb MnM OblTb COBCEM He3HauuTenbHbIM. Hanpumep, ronocoson
nakeT, MOMyYEHHbIM MOCNe MOMEHTa €ro BOCMPOM3BEAEHME, MOXHO cuyMTaTb NOTepsHHbIM. B naparpade 4.1.1
[RFC6703] npuBeaeHo obcyxaeHne HeobblYHbIX 3aAepKeK MaKkeTOB M OLeHKa NPOM3BOANTENbHOCTY NPUNOXEHNS.}

- Ecnn naket I'Ipl/l6bIBaeT NOBPEXAEHHBIM, OH CYUTAETCH NOTEPAHHBIM.

{KOMMeHTapVIVI. BosHukaet MCKyLLeHne cHuTaTb NoBpeXOEHHbIE NakeTbl nony4YeHHbIMK, NOCKOJ1bKY noBpeXXaeHune un
notepd naketa - CBA3aHHble, pa3Hble cobbiTnsi. OgHako npu nospexaeHun 3saronoska IP Het YBEpPEHHOCTN B IP-
agpecax oTnpasuTend un nony4yartena u, cnegoBatesibHO, B TOM, 4YTO 3TO UMEHHO TecToBbIN NakeT. Ecnn npu apyrux
NOBPEXOEHNAX MOXHO COMOCTaBUTb MOBPEXAEHHLIN MakeT C OTMPaBIEHHbIM TECTOBbIM MaKeTOM W cuYUTaTb €ro
nony4yeHHbIM, 3TO an/IBe,D,éT K HeCOFﬂaCOBaHHOCTM.}

B pasgene 15 [RFC2330] onpegenéH nakeT «CctaHgapTHOro oopmatar», KOTOPbIA NPMMEHUM AN BCeX nokasartenen.
OTmMeTMM, 4TO Ha MOMEHT ofnpefdeneHus nakeTtamu cTaHgapTHoro dopmarta cuutanuce nuwb naketol IPv4 (cwm.
[IPPM-UPDATES]).

- Ecnn naker gybnupyetca B nyTu (nyTsX) M K nonyyatenio NpUXOOUT HECKONMbKO HEMOBPEXAEHHBLIX KOMUIA, nakeT
CYNTaETCS NOJyYEHHbIM.
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- Ecnu nakeT oparmMeHTMpoBaH 1 MO Kakon-To Npu4MHe cOopKa He BbIMOMHAETCS, NakeT CYUTAETCA NOTEPSAHHbIM.

2.6. MeToaouku
Kak u gnst uHbix nokasaTenen Type-P-*, koHkpeTHast meToauka 6yneTt 3aBuceTb oT Type-P (Hanpumep, HOMepa NpoTokona,
nopta UDP/TCP, pa3mepa, nons aguddepeHumpoBaHHoro obcnyxusanus (DS) [RFC2780]).

- BbinonHsaeTcsa cMHxpoHmsaums Src n Dst, 4YTOObI X Yackl YKas3biBanum 0OoCTaTO4YHO 6nu13Koe 1 To4YHoe Bpemsi. TOYHOCTb
CUHXPOHU3aL NN ABNAeTCAa napamMeTpoM MeToaa 1 cBA3aHa C Noporom onpenerneHna notTepb (CM. HVI)Ke).

- Ha xocte Src Bbibupatotcs IP-agpeca Src n Dst n cosgaérca tectoBbin naket Type-P ¢ atumum agpecamu.
- Ha xocte Dst opraHusyeTtcst npuém naketa.

- Ha xocte Src B nogrotoBneHHbIn naket Type-P nomeluaetcs BpeMmeHHas meTka 1 nakeT nepefaércs B HanpasneHun
Dst (B ngeane ¢ MMHMMarnsHOWM 3a4ep>KKON OTNpaBKu).

- Ecnn nakeT npubbiBaeT B Te4YeHMEe pasyMHOro MHTepBana BpemeHu, cuutaetca Type-P-One-way-Packet-Loss = 0
(BpeMeHHas meTka 6epéTtcs Npu Nony4yeHUn nakeTa kak MOXHO CKopee).

- Ecnn naket He npuObiBaeT B TeyeHWe pa3ymMHOro MHTepBana BpemeHu Tmax, cumtaetcs Type-P-One-way-Packet-
Loss = 1. OTMeTVM, 4YTO 3HAYEHME «Pa3yMHOro UHTEpBana» 3[4ecb ABMSETCA NapaMeTpoM METOANKMU.

{KommeHTapwuii. OnpegeneHne pa3ymMHOro MHTeEpBana OCO3HAHHO ABNSETCHA HECTPOrMM M obo3HavaeT 3HayeHue Th,
JoctatoyHo Gonblioro ans Toro, Ytobbl nMtoboe 3HaveHne M3 uHTepBana [Th-delta, Th+delta] 6bino akBMBaneHTHO
nopory notepu. 3HadeHve delta 30ecb yunTbiBaeT OLIMOKY CUHXPOHM3ALMM YaCcoB, a TakKe NOMyYeHUs U Ha3HaYeHUs!
BPEMEHHbIX METOK Ha NyTu uamepeHusi. Ecnu nmeetcst ogHo 3HaveHne Tmax, No AOCTUXKEHUM KOTOPOro NakeT AOMKEH
cunTaTbCcs NOTEPSIHHBIM, CHOBa BBOAUTCHA HEOOXOAMMOCTb CUHXPOHU3ALIMM YaCcoB Kak Npu n3mMepeHun ogHOCTOPOHHEN
3agepxkn. Ecnn Tpebyetcsa mepa notepu naketoB, NapameTpu3oBaHHAs KOHKPETHbIM (He 4Ype3mepHo BonbLuvm)
3HaYEeHNEM «pasyMHOro MHTEpBana» OXWAaHUSA, MOXHO M3MEPUTb OLHOCTOPOHHIOW 3adepXKy M MOCMOTPETb, Kakas
YacCTb NaKeTOB AaHHOrO MOTOKa BbIXOAWUT 3a 3TOT MHTepBan. ATo nogpobHo paccmoTtpeHo B [RFC6703], Bkmovas
NPeAnoYTEHNs1 Ha3Ha4YeHUs1 HeoMnpeAenEHHOM 3a0epXXKM ANs MakeToB, KOTOpble He MOryT ObiTb JOCTaBMEHbl M3-3a
CNOXXHOCTEN, CBSA3aHHbIX C HedopMaribHbIM Ha3Ha4YeHUEM «BEeCKOHEYHOM 3a[epXXKM» U OLEHKY BEepXHeW rpaHuubl
OXNOAHUST HaxOOsAWMXCs B ceTu nakeToB. KpoMe TOro, NnpMMeHeHne KOHKPETHOrO MOCTOSIHHOMO BPEMEHU OXUOAHUS
Ansi COXPaHEHHbIX OAMHOYHBIX N3MepeHui (singleton) ogHOCTOPOHHEN 3afiepXXkn cornacyeTcs ¢ 3Ton cneuudukaumven
N MOXET NO3BONMUTbL UCMONb30BaTh pe3ynbTaTbl pa3HbIX U3MEPEHUIA.}

Takue Bomnpockl, Kak hopmaTt naketa, cnocodbl, C MOMOLLbI KOTOpbiX Dst y3HaeT, koraa crnepyeT xaaTb TECTOBbIN NakeT, a
Takke cnocobbl CUHXpoHM3aumMm Src n Dst BbIxogaT 3a pamku aTon cneuudukauun. {KommeHnTapuii. MnaHupyeTtca Gonee
nogpobHO JOKyMEHTUpoOBaTb MeToAbl peanusauun paboTbl aBTOPOB B APYroM AOKYMEHTE U APYrMM TakkKe pekoMeHOyeTcs
aenaTtb 370.}

2.7. OwWNOBKN N NOTrPELUHOCTH
B onvcaHve noboro KOHKPEeTHOro MeToda M3MepeHust criefyeT BKIoYaTb YYET M aHanm3 pasnuyHbiX MCTOYHWMKOB OLLIMGOK 1
norpewHocTei. B nokymente IPPM Framework gaHbl o6wwime pekoMeHgauum no aTum Bonpocam, a 34eCb OTMEYEHbI:

- CHHXpOHM3auusl YacoB Ha xocTax Src u Dst;
- MoporoBoe 3HayeHue ukcaumm notepm (CBA3aHO C CUHXPOHM3aLMen YacoB);
- OorpaHWYeHVsi pecypcoB CETEBOro UHTepdelica U Nporpamm Ha NpMEMHOM 060pya0BaHMN.

MepBble ABa MCTOYHMKA OLUIMOOK CBA3aHbl Mexgy cOOOoW M MOrYT MPUBOAUTL K MPU3HAHWUIO NOTEPSIHHLIM TECTOBOrO MakeTa C
KoHeuHon 3apepxkon. Type-P-One-way-Packet-Loss = 1, ecnu TecTOBbIA MakeT He NPUXOAUT UNU NPUXOOUT C pasHULEN
BpeMEHHbIX MeTok Src 1 Dst, npesbilwalowen «pasyMHbIA MHTEpBan» UM nopor notepb. Ecnun yacel He CUHXPOHM3NPOBaHBI
TOYHO, MOPOr NOTEepPb MOXET OKasaTbCA «HepasyMHbIM», T. €. akTuyeckoe Bpems OOCTaBku nakeTa OydeT CyLecTBeHHO
MeHbLUEe onpenenéHHoro n3 MeTkn Src. Ecnv yCTaHOBMEH CRMLLKOM HW3KWMIA MOPOr MOTepb, MHOTMME NakeTbl OyaoyT COYTEHbI
noTepsiHHbIMU. opor noTepb AOMKEH ObITb 4OCTAaTOYHO 6OMbLUNM, 8 CUHXPOHM3AUMS - 4OCTAaTOYHO TOYHOW, YTOObI NpubbIBLIVE
nakeTbl He CYATANUCh MOTEPSHHBIMW CIIULLKOM 4acTo (CM. 06CyxaeHue B ABYX npeblaywmx naparpadax).

MockornbKy onpefeneHne MoTepu NAKETOB MEHee YYBCTBUTENbHO K HETOYHOCTU CUHXPOHU3ALMW, HEXENU W3MepeHUe
3a[epXKKM, YMTaTeNs M pekoMeHayeTcs obpatuTbes K 06CYKAEHMI0 OLIMBOK CUHXPOHM3aUMK NPU U3MEPEHUN OQHOCTOPOHHEN
3agepxkm [RFC2330].

MocnegHWii NCTOYHMK OLLUMBOK (OI’paHI/I‘-leHMFI pecprOB) CBA3aH C OT6paCbIBaHVI9M NakeToB NU3MepUTESIbHbIM yCTpOVICTBOM n
TPaKTOBKOM MX KaK NoTepb, XOTA CETb (hakTUYECKN AOCTaBuNa NakeT B pPa3yMHble CPOKHN.

M3amepuTenbHble ycTponcTBa criegyeT kanubpoBaTb Tak, 4ToObl nopor noTepb Obln NpveMnemblM Ans MNPUMEHEHUS
rnokasaternen, a Yacbl CUHXPOHW3MPOBAHbI [OCTAaTOMHO TOYHO, 4YTOOBLI MOpor ocTtaBancs pasymMHbIM. Kpome Toro,
n3MepuTenbHble YCTPOWCTBA CrneayeT npoBepATb Ha npeameT obecrneyeHnss mManol BEeposiTHOCTU TPaKTOBKM MaKeToB,
OTOPOLLEHHbIX U3MEPUTENBHBLIM YCTPOWCTBOM U3-3a HEXBATKN pecypcoB (Hanpumep, 6ydepoB), kak NOTEPSHHbIX.

2.8. OTYéTbl 06 N3MepeHnsax

KannbpoBka 1 KOHTEKCT BbIMOMHEHNS U3MEPEHUI [OFMKHbI TLWATENbHO paccMaTpuBaTthCsl U UX criedyeT BKM4YaTb B OTHET
BMECTE C M3MEpPEHHbIMU 3Ha4YeHusMU. [anee npeacTtaBneHbl 4 anemeHTa, KOTopble criedyeT BKMoYaTb B OTYET: Type-P ans
TECTOBbIX NAKETOB, NOPOr GECKOHEYHOW 3aAepPXKM (MPW HanNn4uK), kKannbpoBka OLWMBOK U NyTb, MO KOTOPOMY MPOXOAAT MaKeTbl.
Cn1cok He ABMSieTCa NcYepnbiBaoLLMM 1 crieqyeT BKM4YaTh B OTYET NMobble AONOMHUTENbHbIE CBEAEHWS!, KOTOPbLIE MOTYT BbITh
nonesHbl Npu nHTepnpeTaunm nokasatenen (8 [RFC6703] obcyxaaeTcst NnoaAroToBka OTYETOB ANSA pa3HbiX ayaAUToOpuii).

2.8.1. Type-P

Kak ykasaHo B pasgene 13 IPPM Framework [RFC2330], 3HauyeHne nokasaTensa MOXeT 3aBuceTb OT Tuna naketoB IP,
npumeHsieMbIx AN namepeHui - Type-P. 3HaueHne Type-P-One-way-Delay moxeT MeHsTbCA npu cmeHe npoTokona (UDP mnu
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TCP), Homepa nopTa, pasmepa nakeToB unmM ocobbix ycnosui (Hanpumep, none npegnoyteHni IP, cneunansHas obpaboTka,
Takaa kak none IP DS [RFC2780], sasHoe yBepomneHune o neperpy3ke (ECN) [RFC3168] wnnm RSVP). Moryt Takke
NPUMEHNTbCS ApYrMe pasnuuusi NakeToB, KoTopble OyayT 3adaHbl B Oyaywimx paclumpeHusix Type-P. B oTuét pomkHo
BKIIO4ATLCS TOYHOE ykasaHue Type-P npu namepeHusx.

2.8.2. [lopo2osoe 3HayeHUe nomepb
B OT4ET AOMKHO BKNOYaTLCS noporosoe 3Ha4veHune Tmax ans pasnnyna KOHEYHOWN 3adepPXXKn U notepu (VIJ'IVI YKa3aHue MHOro
meToaa).

2.8.3. Pesynbmamsi kanubpoeku

B oTt4yéte pomxkHa YKa3blBaTbCA TOYHOCTb CUHXPOHM3aAUUN HacoB Src n Dst. o BO3MOXHOCTH cnegyeT BKMKO4YaTb B OTYéT
ycnoBuA, Mnpu KOTOPbIX TECTOBLIN MakeT C KOHEYHON 3a,uep>|<|<0|?1 YKa3blBaeTCA Kak I'IOTepﬂHHbII7I B pes3ynbTtate HexXBaTKu
pecypcoB Ha N3aMepuTeribHOM XOCTe.

2.8.4. lMNymsb

B oT4yéTe cneayeT No BO3MOXHOCTW YKasbiBaTb MyTb, MO KOTOPOMY NPOXOAAT nakeTbl. B o6Liem criydae CnoxHo y3HaTb TOYHbLIN
nyTb, MO KOTOPOMY AaHHbIN NakeT NPOLIEN 4epe3 CeTb. TOYHbLIA MyTb MOXeT OblTb M3BEeCTeH AnA HekoToporo Type-P Ha
KOPOTKOM U cTabunbHoM y4vacTtke. Ecnu Type-P BkntovaeT onumio 3anucu mapupyTta (unm loose-source route) B 3aromnoske |P,
nyTb JOCTaTOMHO KOPOTOK M BCEe MapLupyTusaTopbl (router®) Ha nyTv noggepXxvBarT onuumio source route (unu loose-source
route), nyTb OyaeT 3anucaH TOYHO. JTO HEMpakTUYHO, MOCKOMNbKy TpebyeT [OCTaToOMHO KOPOTKOrO MyTW, MHOrne
MapLUpyTM3aToOpbl He MOAAEPXMBAKOT OMUMIO 3anucu MapLlipyTa (UM OHa OTKMYeHa), a MpUMMEHEeHWe 3TOro CBOWCTBA
3a4acTyl0 CHWKaeT MPOoM3BOAMTENBHOCTb 3a CYET MCKMIOYEHUss MakeToB M3 obLero notoka obpabotkn. OgHako YacTuUyHble
cBeAeHust 0 NyTn obecrnevmBaroT 3HAYMMbIA KOHTEKCT. Hanpumep, ecnmn XocT MOXeT Bblbupatb Mmexay AByMs kaHanamu (link*)
W, crnegoBaTenbHO, ABYMS pasHbiMM Maplupytamu oT Src k Dst, ncnonbsyembin kaHan obecneunmBaeT 3HAYUMbIA KOHTEKCT.
{KommeHTapun. Hanpumep B Merit NetNow Src, asnawowminca ogHon u3 Tovek goctyna B cetb (Network Access Point - NAP),
MoxeT goctuub Dst B gpyron Touke NAP no no6bor n3 ceteBbix maructpanei.}

3. OnpedeneHue ebI6bOpPKU Os1s1 OOHOCMOPOHHUX NMOMepb

Ha ocHoBe oguHouyHom (singleton) meTpukun Type-P-One-way-Packet-Loss onpegennm KOHKpeTHYH BbIOOPKY Takmx OLMHOYHbIX
namepeHun. iges Boibopkmu (sample) 3akntodaeTca B 0TOOpe KOHKPETHOWM CBA3KM napameTpoB Src, Dst, Type-P 1 onpeaeneHun
BbIOOpKM 3HayeHun napameTtpa T. Crnocob onpepenexus 3HaveHun T cocTouT B Bblbope HadvanbHoro (TO) n koHeuvHoro (Tf)
BpEMEHMU, a Takke cpeHen JYacToTbl lambda v nocnegytowem 3agaHum nceBgocny4anHoro npowecca NyaccoHa co CKOpoCTbio
lambda B uHtepsane ot TO go Tf. IHTepBan BpemeHn Mexay nocnefoBaTtefibHbiMU 3HaYeHusiMu T MMeET cpefHee 3Ha4YeHne
1/lambda.

OTmeTuM, YT BbibopKa lNyaccoHa ABnseTcs NUb OAHMM 13 BapuaHToB BblIOOPKW. MNpenmyLLecTBoM eé ABnseTcs orpaHu4eHne
cMelleHns (bias), HO B ApyrMx cuTyaumsx MOFyT okasaTbCs Iydlle uHble meToabl Bblibopku. Hampumep, pacnpegeneHue
lMyaccoHa ¢ oTceykon MoxeT notpeboBaTbCca ANS NPeAoTBPALLEHUS PEakTUBHOW CMEHbl COCTOSIHUS CeTM B MHTepBanax
OTCYTCTBUSI aKkTMBHOCTU (CcM. naparpad 4.6 B [RFC7312]). UHoraa uenbio ABMAOTCA BbIGOPKU C M3BECTHBIM CMELLEHVMEM U B
[RFC3432] onucaH meToa nepmoanyeckon BeIBOpKK CO Criy4anHbiM BpeMeHeM Havana.

3.1. Uma nokasatens
Type-P-One-way-Packet-Loss-Poisson-Stream

3.2. NapameTpbl METPUKHU
Src
IP-agpec xocTa (MCTOYHMKA).
Dst
IP-apgpec xocTa (nonyyatens).
T0
Bpems (Hayana).
Tf
Bpewms (3aBepLueHus).
Tmax
Bpewmsi oxxugaHus, no nCTe4eHnn KOTOPOro NakeT CYMTaeTcs NOTEPSHHbIM.
lambda
Yuncno namepeHnin B CeKyHAY.

3.3. EaHnubl namepeHus

MocnepoBatensHocTb nap (T, L), rae T ykasbiBaeT BpeMs, a L umeeT 3HaveHne 0 unu 1. 3HaveHmsa T B nocnenoBaTenbHOCTU
M3MEPEHUI BO3pacTalT MOHOTOHHO. OTMETUM, 4To napameTpbl T u L gencTBuTENbHBI Takke Ans metpuku Type-P-One-way-
Packet-Loss.

3.4. OnpepgeneHune

Ha ocHoBe TO, Tf u lambda paccuutbiBaeTCs nceBgocny4YarHbii npouecc [lyaccoHa, HauvHawwmncs He nosxe TO,
BKITIOYAIOLIMIA CPEAHIO YacToTy npubbiTua naketoB lambda v 3aBepatowmincsd He paHblue Tf. 3HavyeHuUs BpeMeHu BbiGOpKu
OTHOCATCS K AuanasoHy ot TO go Tf. B kaxablh M3 BbiOpaHHbIX MOMEHTOB U3MepsieTCs OAHO 3HadeHue Type-P-One-way-
Packet-Loss. 3HaueHnem BbIOOpPKM SBRSETCA MocnedoBaTenbHOCTbL Nap (Bpems, notepu). Ecnm Takmx nap Her,
nocnepoBaTenbHOCTb MMeeT pa3mep 0 1 BbIOOpKa cuMTaeTcs NycTon.

3.5. O6cyxpaeHue
UutaTtenio cnepyeT O3HaAKOMWUTLCS C yrnybnéHHbim obcyxaeHnem Bbibopku [lyaccoHa B pokymeHTe IPPM Framework
[RFC2330], rae paccMoTpeHbl METOAbLI pacHETa 1 NPOBEPKM NCEBAOCYYaNHbIX MyaCCOHOBCKMX MPOLIECCOB.
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3HayeHuve lambda 0co3HaHHO He orpaHMYMBaeTCH 3a UCKMIYEHNEM yKasaHusa KpalHux Tovek. Ecnn yactota crnvwikom Benvka,
TeCcToBbIN Tpaduk OyaeT HapywaTb paboTy CeTu M cam Bbi3blBaTb Meperpysku. MNpu CAMLLKOM Maron 4actoTe MoryT ObiTb
yhyLlEeHbl HEKOTOPbIE MHTEPECHbIE AeTanu noseaeHus cetn. {KommeHTtapuit. [NpeanonaraeTcs onvcaTb ONbIT U NPeasokeHNs
ans 3HavyeHu lambda B otaensHom aokymeHTe cepum BCP.}

I'Iocxoany NPUMEHAITCA I'ICGBJJ,OCJ'IyHaVIHbIe 3Ha4YeHunAa, nocnengoBartesibHOCTb MOMEHTOB U3MEepeHuA W, cnegoBaTesibHo,
3Ha4YeHune Bbl60pKVI He 3agjaétca NoNHOCTb. [ONa [OCTMXKEHUS Kenaemoro KadecTtsa HY>XEeH Xopowux reHepatop
HCEBHOCﬂyanIHbIX vyucern.

Belibopka onpefensieTcsi Kak MyacCOHOBCKMIA npouecc, 4Tobbl M3bexaTb CaMOCUMHXPOHM3auuMn u obecneynTb BbIOOPKY,
cTaTucTuyeckn Haumbonee poctoBepHyto (unbiased). MyaccoHOBCkuiA MpPOUECC CRYXWUT ANs NNaHMPOBAHUS WM3MEPEHUI
3apepxkn. TecToBble nakeTbl B obem crnydyae He ByayT npuxogutb Ha Dst B cooTBeTCcTBMM C pacnpeneneHnem llyaccoHa,
MOCKOMbKY CeTb OKasblBaeT BMMAHME Ha WX AocTaBky. KaHanbl ¢ BpemeHHbiMu uHTepBanamu (time-slot), onucaHHble B
naparpacde 3.4 [RFC7312] moryT CcyweCTBEHHO U3MEHATL XapaKkTepUCTUKM BbiGopkn. OCHOBHOM NpoGnemon SBnseTcs To, YTO
HecMelleHHble (unbiased) MOTOKM MakeToB CO CryyYaWHbIMWM MeXMNakeTHbIMU WHTepBanamu OyayT NpMBOAMTBCA K UHOMY
pacnpeferneHuio B kKaHane ¢ BpEMEHHbIMU MHTEpBanamu, KOTOpoe MOXET OKa3aTbCsi CTPOro NepMoanyeckuMm.

{KommeHTapwuir. KoHe4YHO He npyvHUMaeTca AonyLieHWn O TOM, YTO pearnbHbI Tpadwmk Internet npubbiBaeT B COOTBETCTBMM C
pacnpeferneHvem NyaccoHa.

BaHO OTMETUTb, YTO B OTNMYME OT AaHHOW METPUKM, YacToTa noTepb, UKCUpyeMas TPaHCMOPTHbIMUA COEAMHEHUAMU, He
oTpaxaeT HecMelleHHble (unbiased) Beibopku. Hanpumep, ans nepegad TCP (1) xapakTepHbl Nukn Tpadwuka, KoTopble MOryT
BbI3blBaTb MOTEpPU, He Habniwogawowmecs B APYrnx cutyauusix U (2) CKOpoCcTb M3MEHSIETCA B MOMbITKE MWHUMWU3UPOBATH
BO3HMKalOLLME B COEAMHEHUN NOTEPW.}

Bce oguHouHble (singleton) nokasatenu Type-P-One-way-Packet-Loss B nocnegoBatenbHOCTM n3MepeHuii byayT MMeTb OaHU
3HaueHus Src, Dst, Type-P.

OTmeTuM Takke, 4To AaHHas Bbibopka ¢ MomeHTa TO go Tf n cybnocneposatensHocTb oT TO' go Tf', rae TO <= TO' <= Tf' <= Tf,
Takke byaet aencreutensHom Beibopkon Type-P-One-way-Packet-Loss-Poisson-Stream.

3.6. MeToauku

MeToguka BkntoyaeT YKa3aHHble HXe nencreus.

- BblGOp KOHKPETHbIX 3HAYeHWi BPEMEHU WU3MEPEHUsi C MCMNOoNb30BaHWEM 3ajaHHoro npouecca [lyaccoHa Ans
npuoLITHS.

- MeToauka, paccmoTpeHHast Ans oanHodHoro (singleton) nsmepenuns Type-P-One-way-Packet-Loss.

CnepnyeT koppekTHO obpabaTtbiBaTbh HapyLLEHWs nopsiaka NpubbiTUS TECTOBbLIX NAKETOB. SrC MOXET NepeaaTtb TECTOBLIA NAKET B
MomeHT TS[i], a 3ateM nepegatb cnegywowun B MmomeHT TS[i+1], npu atom Dst MoxeT nonyuntb CHayana BTOPOWN MakeT B
momeHT TR[i+1], a nosgHee - nepsbii B MOMeHT TR([i]. MNokasaTtenn pasynopsgodeHns onucaHbl B [RFC4737].

3.7. OWKMOKN 1 NOrpeLIHOCTHU

B pononHeHne K owMGKaM W MOrPeLIHOCTSM, CBA3aHHbIM C METOAOM OAMHOYHBLIX W3MEpPEHWU, BXOAALWMX B BbIOOPKY,
Heo6XxoaMMO TLWATENbHO NpoaHanu3npoBaTh TOYHOCTL Npouecca NyaccoHa B 4acTu BPEMEHW B NIMHUM NPY OTMpaBKe TECTOBbIX
nakeToB. [MpobrnemMbl B 3TOM MpoLecce MOryT ObiTb CBA3aHbl C HECKOMNBKMMU 0BCTOATENBCTBaMU, BKIOYAs MeTo[ reHepauum
ncesgocnyvanHblx 4ucen ans npouecca [llyaccoHa. B pokymenTe |IPPM Framework nokasaHo, kak ucnonb3oBaTb TecT
Anderson-Darling onsi npoBepky TOYHOCTYN NyacCCOHOBCKOrO NpoLecca B KOPOTKMX MHTEPBanax BpeMeHU.

{KommeHTapuir. Llenb coctouT B nepedade TECTOBbIX MaKETOB «AOCTAaTOMHO 6Gnu3ko» K nnaHupoBaHuto [lyaccoHa 6es
BO3HVMKHOBEHWS NEPUOANYECKON OTNPaBKW.}

3.8. OTyéTbl 06 N3MepeHnsax
Kann6poBka 1 KOHTEKCT ANst OANHOYHBIX U3MEPEHUI BOMKHbI YKa3blBaTbCA B OTYETE (CM. 2.8. OTYETHI 06 M3MEPEHUAX).

4. OnpedeneHun cmamucmuku 0Ons odHocmopOHHux nomepb

Ha ocHoBe BbiGopkn Type-P-One-way-Packet-Loss-Poisson-Stream npeanaraetca HECKONbKO BapUaHTOB CTATUCTUKMU.
OnucaHne CTaTUCTUKM CNY>XUT B OCHOBHOM AN UNNIOCTpauUMM TOro, 4To MoxHo caenatb. B [RFC6703] paccmaTpuBaeTtcs
cTaTUCTUKa ANsi pasHbiX ayauTopui.

4.1. Type-P-One-way-Packet-Loss-Ratio
Onsa paHHow BbiGopkn Type-P-One-way-Packet-Loss-Poisson-Stream ycpegHsitotcsa 3HayveHus L B notoke. Kpome Toro, Type-P-
One-way-Packet-Loss-Ratio 6ynet HeonpegenéHHbiM Ans NycTol BbIGOPKK.

Mpeanonoxum B Ka4ecTBe NprMepa BbIGOPKY, MOKa3aHHYI0 HIKE.

Streaml = <

<T1, 0>
<T2, 0>
<T3, 1>
<T4, 0>
<T5, 0>
>

CpegaHee 3HayeHue coctaBuT 0,2.

OTmeTuM, 4TO «3popoBbie» nyTu Internet gomkHbl MMeTb noTepn MeHblie 1% (0COBEHHO MpU BbICOKMX 3HAYEHUAX
Nnpou3BeaeHNs 3aJepPXKKN Ha MPOMYCKHY cnocobHocTb (delay-bandwidth)), noaTomy moryT notpe6oBaTbcs BbIOOPKM 6OMbLLIOTO
pa3mepa. Hanpumep, Ansa onpegeneHns notepb B 40MM NPOLIEHTA C TEHYEHWE MUHYTbI MOXET NoTpeboBaTbCs HECKONBbKO COTEH
BbIGOPOK B MUHYTY. OTO BeAET K 6onblumm 3HaveHusm lambda.
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XoTs nopor notepb criedyeT ycTaHaBnMBaTb Tak, YTOObl MUHUMM3MPOBATL OLWIMOKM MpU y4é€Te noTepb, BO3MOXHbLI Cry4au,
Korga npubbiBlIMe nakeTbl OyayT cuMTaTbCs NOTEPSHHLIMW B pe3ynbTaTe HexBaTku pecypcoB. Ecnu Takue «noTepu» Benuku,
namepeHune Type-P-One-way-Packet-Loss-Ratio TepsieT cmbicn.

5. Bonpocbl 6e3onacHocmu

MpoBeneHune namepeHuit B Internet cosgaét npobnemsl 6€30NacHOCTM U NPUBATHOCTU. DTOT JOKYMEHT He 3aaéT peanv3aumio
rnokasaTternen, No3ToOMy OH HanpsiMyto He BnusieT Ha 6esonacHocTb Internet n npunoxenuit Internet. OgHako Npu peanusaumm
n3mepeHun TpebyeTcs yunTbiBaTb BONPOCHl 6€30MacHOCTM U NPMBATHOCTH.

NmeeTca aBa Tnna npobnem, cBA3aHHbIX C 6€30MacHOCTbI0, - MOTEHUMarnbHbIe Yrpo3bl B pedynbTate NnpoBegeHNs N3MepeHni u
BO3MOXHbI€ Yrpo3bl AfA CaMuX U3MepeHuin. MI3mMepeHuss MOoryT HaHOCUTb Bpe[, MOCKOMbKY OHW SABMASIOTCA aKTUBHLIMU M
BHEOPSIOT CBOM MakeTbl B ceTb. [lapameTpbl M3MepeHui AOJKHbI BblOMPaTbCA OCTOPOXHO W TWATENbHO, YTOObI 06bEM
BHEApPSIEMOro B ceTb Tpadmka Obin Man no cpaBHEHUO ¢ 06blYHBIM Tpadmkom. BHeapeHue «cnuwwikom Gonblioro» Tpaduka
MOXeT UCKaxaTb pesynbTaTbl USMEpPEHUi, a B Npeaerne Bbi3biBaTb NEPerpy3kn 1 oTkasbl B 06CNYXMBaHWN.

N3mepeHnss camm MOryT cTpajaTb OT MapLUpyTU3aTOpOB, MPeAOCTaBMSIOWMX U3MEPUTENIbHOMY TpaduKy NpUopuUTeT,
OTNUYaIoLLMIACS OT NpuopuTeTa AN 06bIMHOro Tpaduka U BHeAPSEMbIX aTakyloLMM nakeToB. Ecnu MapLupyTu3aTopbl MOryT
pacnosHaBaTb MW3MepuTenbHbIi Tpaduk M obpabaTbiBaTb ero 0cobo, u3MepeHUss He OydyT oOTpaxaTb pearbHblii
nonb3oBaTenbCckuii Tpaduk. MosToMy B METOAMKM M3MEPeHWs criegyeT BKMoYaTb noaxogsuie meTodbl AN CHUDKEHUs
BEPOATHOCTM crneumanbHon 06paboTku namepuTenbHOro Tpadguka. MeTtoapl ayTeHTUdUKaUMK, Takme Kak LmMdpoBble Noanuncu,
MOXHO NPUMEHSATb AN 3aLUUThI OT aTak C BHeapeHeM Tpaduka.

B vacTtv npuBaTHOCTWM YYaCTHWKOB WM3MEPEHWUS WK TeX, Yel Tpaduk U3MepsieTcsi, BOSMOXHOCTb PACKPbITUS OenuKaTHbIX
CBEAEHUA MOCTOPOHHUM CyLLECTBEHHO OrpaHMyeHa Mpu WCMONb30BaHMN aKTMBHLIX METOAO0B, KOTOPbIM MOCBALEH 3TOT
AokymeHT. [laccuBHble HabnogeHus nonb3oBaTenbCckoro Tpadwka AN M3MEPEeHWA COo3[aloT  MHOXECTBO npobnem
npmBaTHOCTU. YnTaTtenam pekomeHgyeTcs obpatutbCsa k AokymeHTy «Large Scale Measurement of Broadband Performance
(LMAP) Framework» [RFC7594], rae paccCMOTpPEeHbl aKTUBHbIE 1 MACCUBHbIE METOABI U3MEPEHUN.

C6op ¥ ncnonb3oBaHWe pPe3ynbTaToB M3MEPEHW AN 30HAMPOBaHWS C LEeNbio OpraHusauMm atak Ha CUCTeMbl AOCTaTOYHO
pacnpocTpaHeHbl. [JocTyn K pesynbTaTtam W3MEpPeHWM U KOHTPOSb Hap W3MepUTENbHbIMU CUCTEMaMW Afs 30HAUPOBAHUS
cnepyet TwaTtenbHo obeperatb. B pasgene 7 [RFC7594] (Security Considerations of the LMAP Framework) paccMoTpeHbl
cucTeMHble TpeboBaHMs, MOMoratoLLMe NpeaoTBpaTUTb KOMAPOMETALMIO U3MEPUTENbHLIX CUCTEM.

6. Omnu4usi om RFC 2680

MpuBeaéHHbIN Bhile TekcT aBnseTca nepecmotpom RFC 2680, nmetowero cratyc Internet Standard.

B [RFC7290] npeactaBneH nnaH TeCTUpPOBaHWA M pe3ynbTaTtbl, nogaepxvsatowme npoaswmxeHve [RFC2680] B npouecce
Standards Track B cootBeTcTBUM ¢ Npouenypovi [RFC6576]. BeiBoabl [RFC7290] BkntovaloT 4 yka3aHHbIX HKE U3MEHEHUS.

1. B naparpade 6.2.3 [RFC7290] oTmMe4deHo, 4TO gonylieHne o noctobpaboTke ans obecneyeHnsi NMOCTOSIHHOroO nopora
BPEMEHMN OXWMAaAHWA pas3yMHO U 3TO cnegyeT Bknouutb B TekcT RFC. MNpyumeHnmocTb noctobpaboTku gobasneHa B
nocnegHuin absau naparpada 2.6.

2. B naparpade 6.5 [RFC7290] ykasaHo, 4To cTtatuctuky Type-P-One-way-Packet-Loss-Average uvalle HasbiBaloT
Packet Loss Ratio 1 oHa Obina nepeMmeHoBaHa B 3TOM JOKYMEHTE (3TO HE3Ha4YMTENbHOE HECOOTBETCTBUE HE BMNUSIET
Ha npouecc ctaHgapTu3auum). NepenmeHoBaHMe CTaTUCTUKN yka3aHo B naparpade 4.1.

3. B IETF pocturHyTto cornaiueHve o pekomeHgaumsx no otyétam o nokasartensx [RFC6703] n aToT AOKYMEHT yka3saH
3gecb Ansa y4érta npy HeobxogumocTu HegasHero onbitTa. Cebinka gobasneHa B nocnegHue ab3aubl naparpados 2.6,
2.8 v paspena 4.

4. WNmeetca coobuieHne o6 owmnbke co cratycom Verified (EID 1528) ana [RFC2680] 1 cooTBeTCTBYHOLWMIA NEPECMOTP
BKIMOYEH B pa3gen 1 v naparpad 2.7.

Psn obHoBneHnnn [RFC2680] peanv3oBaH B NpvBEAEHHOM Bbille TEKCTe cCbinkamu Ha krtoveBble IPPM RFC, ogoGpeHHble
nocne [RFC2680] (cm. naparpacdbl 3 1 3.6), 1 Y4ETOM KOMMEHTapMeB B MOYTOBOWN kOHdepeHuun IPPM, onuvcbiBatoLmx
TeKyLLue yCrnoBus 1 ONbIT NPUMEHEHUS.

1. B koHue naparpada 1.1 o6HOBNEH npumep ceTu, ncnoneaytowenn ATM, ¢ pasbsicHeHne BnusiHa TCP Ha 3aHATOCTb
ouyepepen, n obcyxaaeTcst BaXXHOCTb M3MEPEHWS OOHOCTOPOHHEN 3aepPKK.

PasbsicHeHO onpefeneHne TepMmuHa resolution B naparpade 1.2.

B naparpadgax 2.2, 2.4 n 3.2 ssBHO BK/HOYEH BXOAHOW NapaMeTp MakCMManbHOro BPEMEHU OXUOAHMSA ONS OTPaXKeHUs
NpuHATUSI 9Toro NnapameTpa B 6onee no3gHux RFC n ITU-T Recommendation Y.1540.

4. [ob6aeneHbl ccbinkn Ha RFC 6703 npu obcyxaeHnM BpeMEeHN CyLLEeCTBOBAHMSA NakeToB U TaiM-ayToOB MPUIOXEHN B
naparpace 2.5.

5. TepmuH «npegnoyTeHnsa» (precedence) 3aMeHEH coBpemeHHbIM TepmyHoMm DS Field B naparpadax 2.6 u 2.8.1 (co
CCbIJKORN).

6. [lobGaBrneHbl 3aKkmoYEHHbIE B CKOGKM PEKOMEHAALMU MO MUHUMMU3ALMWM UHTEpBana MexXay MomnyYeHneM BPeMEeHHOM
MeTKU U OTMpaBKoi nakeTa B naparpade 2.6. Kpome Toro, B TeKCTe cervyac pasnuyaeTcs Npouecc noslyyeHusi
BPEMEHHOM METKM U TNpPaKTUYECKOe W3MEpeHVMe CUCTEMONM 3afepXKu M noTepb (4To TpebyeT napameTpa
MaKcMMarbHOro BpeMeHn oxuaaHus Tmax).

7. [OobaeneHa ccbinka Ha RFC 3432 B yactu nepuoguyeckon BbIOOPKM Hapsiay ¢ Bblbopkoi NyaccoHa a pasgene 3, a
Takxke ykasaHo, 4To pacnpegeneHue lNMyaccoHa ¢ 0TCe4kon MoxeT NoTpeboBaTbCsi B COBPEMEHHbIX CETSAX, KakK cKa3aHo
B o6HoBneHuun IPPM Framework [RFC7312].

8. OTmeyeHo, 4YTO KaHana B BpPeMEHHbIMW WHTepBanamu, onucaHHble B [RFC7312] MoryT cylecTBEHHO MEHATb
XapakTepucTuku Bblbopku (naparpacd 3.5).
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9. [o6GaeneHa ccbinka Ha RFC 4737, cBa3aHHasa ¢ METpUKOW pasdynopsgodeHus, npu obcyxxaeHnm metoguk (naparpad
3.6).

10. PacwwmpeH 1 o6HOBNEH MaTepran no NpMBaTHOCTU 1 AoGaBneHbl NpeaynpexaeHns o6 MCnonb30BaHNM MHCTPYMEHTOB
Ans 3oHAupoBaHus (passekun) B pasgene 5. Bonpockl 6esonacHocTu.

B naparpade 5.4.4 [RFC6390] npeanoxeH 6a30BbIi WAOGNOH A1s NokasaTenen Npon3BoanuTeribHOCTU, YaCTUYHO BbiBEAEHHbIN
u3 npegwecteytowmx RFC IPPM un pabouen rpynnel BMWG (Benchmarking Methodology Working Group) ¢ po6aBneHvem
HEKOTOpPbIX 3NIEMEHTOB. YUTeHbl Bce HopmaTuBHble YacTn [RFC6390], HO ¢ HEKOTOPLIMU M3MEHEHUSIMM Ha3BaHUI naparpadoB
N opueHTauun. YuTeHbl Takke HEeCKONbKO MHAPOPMaLMOHHBIX YacTen. Mogaepxka ctunsa gokymeHtos IPPM goctaTouHo BaxHa
N MUHUMM3UPYET pasnuynsi mexay nepecMotpeHHbIM RFC 1 coBpemeHHbIMuK, a Takke byaywmmmn IPPM RFC.
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