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OnucaHue MeTpuk QoE

Excel-Tabnuua, rae ykasaHo, Kakvue TUMbl AaHHbIX NpeAcTaB/ieHbl B pa3Hbix oT4eTax: QOE aHannTuka
- CMUCOK MoJ1Ien 0THETOB.
®ainn bynet noneseH npu Bolbope oTHeTa B XOA4E HACTPONKN TPUITEPOB.

Kak nosib30BaTbCs hansiom:

e B ocHOBHOM Tabauue ¢ ronybon wankom nepeynciieHbl 0THeThl U NS, 3a4eNCTBOBaHHbIE B
HuX. MeTkamm "Oa" n "HeT" 0603Ha4YeHO, €CTb 1 None B OTHETE.
e C nomoLbio Tabnuubl € XXenTown LWankon MOXHO (hUSIbTPOBaTb OCHOBHYIO Tabniunuy:
1. OnpepenunTb, Kakue Nons AO0JKHbl ObITh B OTHETE;
2. HanpoTus 3Tux nosen Beecty MeTky "[la" B CTPOKY 2;
3. HaxaTb Enter unun knnkHyTb Ha noboe nose, Torga ocHoBHasa Tabnnua oThuUNbTPyeTCS
1 6yayT BUAHbI TOJIbKO T€ OTYEThl, B KOTOPbIX €CTb BbiOpaHHbIe MNONS;
4. BbICTpOo ybpaTb hUnbTPaLINIO MOXXHO BbIAENB BCIO 2 CTPOKY M HaxaBs Delete.
e Y KaXKO0oro ot4yeTa eCTb NpMMeyaHue, Mo KaKoMy NyTU OH HAaXOOMTCA B TpUrrepax.
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Bpemsa npuema-nepegayn (aHrn. round-trip time, RTT) — 3To BpeMs, 3aTpa4YeHHOe Ha OTNpPaBKy
CMrHana, nac Bpems, Kotopoe TpebyeTca ond NOATBEPXKAEHMSA, YTO CUTHAN ObIN NOyYeH. 3TO
BpEMS 3aflepXKKKW, CiefoBaTe/IbHO, COCTOUT U3 BPEMEHW Nepefadn CUrHana Mexay AByMsa TOYKaMu B
npenenax ogHoro flow.

3a flow B DPI npuHMMaeTcs BCA ceTeBas akTUBHOCTb B paMKax source/destination socket (source
IP:port /destination IP:port).

Tak Kak Becb flow Mexay KIMeHToM 1 cepepoM npoxoant Yepes DPI, nogcyeT RTT Ha DPI
NPOV3BOAMTCS AN OBYX HanpaBieHWN:

1. OT knmneHTa po DPI (o6o3HavyeHue B GUI oT aboHeHTa)
2. OT cepBepa a0 DPI (o603HaveHune B GUI K aboHeHTY)


https://disk.yandex.ru/i/-MHtBKinzL3SGw
https://disk.yandex.ru/i/-MHtBKinzL3SGw
https://disk.yandex.ru/i/-MHtBKinzL3SGw

Peructpaumns kaxgoro Hosoro flow Ha DPI nponssoaunTcs He no coobuweHunto SYN oT nHuymatopa TCP
coegunHeHus, a npu nosy4veHum oteeta SYN/ACK, noatomy noacyet RTT npon3BoAnTCA NCXOAS U3
pa3HuLbl Nepegayn n NnpueMa nocneayumx coobweHnn:

KNneHT MOXeT ABNATLCSA CePBEPOM, @ CepBep - KJIMEHTOM, B 3aBUCMMOCTHK OT TOro, KTO
nHnumanusunpyet TCP coeanHeHne ( TCP SYN ). CooTBeTCTBEHHO, Nlornka noacyeta RTT Torga Toxe
MEeHSAeTCs, U NOACYET BeAeTCs HaobopoT.

11 Ba>KHO NoHMMaTb, 4To RTT cuyntaeTcs Tonbko Ans session-oriented ( TCP ) coeguHenuin. Ans UDP
noacyet RTT He npom3BoanTCA.

RTT ot aboHeHTa oo DPI
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RTT K aboHeHTy - oT cepBepa po DPI (B cnyyae ecnu 3aBepLueHme Ob1JI0 MHULLMMPOBAHO CO CTOPOHbI KJIMEHTa)
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RTT k aboHeHTY - oT cepBepa po DPI (B cnyvyae ecnu 3aBepLueHue ObIJI0 MHULMMPOBAHO CO CTOPOHLI CepBepa)
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OcobeHHocTn npoTokona TCP u pacuet RTT

B Bnay ocobeHHocTen npoTokona TCP, BO3MOXXHO MHOXXECTBO Pa3IMYHbIX CUTYaLUIA, BANAIOWNX Ha
nogcyeT RTT gns KoHKkpeTHoro flow.

RTT ot knueHTa Ao DPI gns HekoTopbix flow paBeH Hynlo

SYN— .
SYN—— .
SYN-ACK '

SYN-ACK—

RTT=0

.

B cnyyae, ecnn DPI He nony4mnn ACK oT knveHTa Ha oTnpasneHHbin SYN/ACK. MonobHasa cutyauns
MOXET CNYYUTbCHA MO HECKOJIbKUM MPUYMHaAM, HanpuMep, KJIMEHT pa3opBasl coeanHeHne unsnyecku,
nmbo npucnan RST. Bo Bcex noaobHbIx cuTyaumsa, DPI npocTtaBuT 3HadveHune “0” B RTT OT KAMeHTa 4o
DPI ons pnaHHoro flow.

RTT gnsa HekoTopbix flow NpUHUMAIOT oYeHb DonbLuMe 3HAYeHUs (AeCATKU CeKyHa)
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Hanpumep, Takaa cuTyaumns MoxeT BO3HUKHYTb B ciiyd4ae TCP HALF CLOSED CONNECTION
(HanonoBMHY 3akpbITbin TCP), KOrga 04MH U3 Y4aCTHUKOB COeANHEHNS NMpeKpallaeT nepenady
[JaHHbIX, 0JHAKO BCE eLle MOXET MNoJiy4aTb AaHHble OT yAa/leHHOW CTOPOHbI. B TakoM cnydae,
nepepatowas ctopoHa MoxeT nocsiatb FYN/ACK T0JIbKO Nocne 3aBepLUeHns nepefadn faHHbIX, B
CNleCTBUY Yero, 3HavyeHne RTT 3Ha4nTesIbHO BO3pacTeT.



PeTpaHCMUTHI

1. O6wmn NpoUEeHT peTPaHCMNTOB
2. NpOLEHT peTpaHCMUTOB, Koraa Tpaduk oT aboHeTa
3. TpOLUEHT peTpPaHCMMTOB, Koraa Tpaduk K aboHeTy
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Buabl Nnepe3anpocos:

e TCP Retransmission - kiaccu4yeckuin TN NOBTOPHOWN nepefayun naketos. OTnpaBuTesb NakeTa,
He NoJly4ynB NOATBEPXKLAEHUSA MONYYeHMA OT afipecaTa No UCTe4YeHUn Tanmepa retransmission
timer, oTnpassiseT NakeT NOBTOPHO aBTOMATUYeCKMW, Npeanosiaras, 4To OH NOTEPSH Mo NyTH
cnefoBaHus. 3HavYeHne TarMepa NoACTpanBaeTCs rmMbko 1 3aBUCUT OT KPYroBOro BPEMEHM
nepefayun no ceTn A5 KOHKPETHOro KaHan CBA3W. Kak OH pacCYMTbIBAETCS MOXHO Y3HaTb B
RFC6298 Computing TCP's Retransmission Timer.

e TCP Fast Retransmission - oTnpasuTenb OTNpaBAseT NOBTOPHO AaHHbIE HEMeAIeHHO nocse
NpeLnonoXXeHWs, YTO OTrNPaBJIEHHbIE NaKeTbl NOTEPAHbI, He OXNAANCh NCTEYEHUS BPEMEHM
no Tanmepy (ransmission timer). O6bI4HO TPUrrepom ANs 3TOro ABASETCA NoayyYeHume
HEeCKOoJIbKMX noapsag (06b14HO Tpu) Ay6AMPOBaHHbLIX MOATBEPXKAEHWIA NONYHEHUSA C OQHUM 1
TeM Xe NopsaAKOBbIM HOMepoM.Hanpumep, oTnpasuTenb nepefan nakeT C NOPsAKOBbIM
HoMepoM 1 1 noay4unn NOATBEPXKAEHME - MOPAAKOBLIA HOMep natC 1, T.e. 2. OTnpaBuTeNb
MOHMMAET, YTO OT Hero XAyT CAefyoLWni NakeT C HOMepoM ABa. MNpefnonoXunMm, 4To
cnepylolive Ba NakeTa NoTepsUChL U NojlyvyaTenb Nojy4vyaeT faHHble C NoOPSALKOBbIM HOMEPOM
4. MMony4aTenb NOBTOPHO OTNPaBAAET NOATBEPXKAEHNEe C HoMepoM 2. [Tosly4YnB NakeT C
HOMepOM 5, oTnpaBuTeNb BCe PaBHO OTNpPaBAAeT NOATBEpPXAeHNe C HoMmepoM 2. OTrnpasuTesb
BUANT Tpy Ay6AMPOBaHHbIX NOATBEPXAEHMNSA, NpeanosaraeT, 4To nakeTbl 2, 3 6bIIM NOTEPSAHBI
M WNeT NX 3aHOBO, He JOXMAAACh TanMmepa.

e Spurious Retransmission - 3TOT TN NOBTOPHOW Nepefayn nosasuaca B sepcun 1.12 cHudgpepa
Wireshark n 03Ha4aeT, 4T0 OTNpaBuTesIb NOBTOPHO OTMNPABJIAET NaKeThbl, HA KOTOpble
nosiy4yaTesib y)Xe 0TnpaBua NOATBEPXKLAEHME.
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