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VAS Experts — pa3paboTymk NporpaMmMHOro 30 M + NMocnegHne MHCTANNALUUU:
obecneyeHnsa Ans KOHTPONst U aHanu3a Tpadumka. s
C 2013 roga Mbl BbinonHunu 6onee 2200 . aboHeHTOB + Poccuan CHI  JlatnHckas Amepuka
MHcTannsauum B Poccum 1 no Bcemy Mupy. .
® Bpona ° Aq)pMKa

Hawa komaHga nmeet 6onee yem 25-neTHun % 3
onbIT pa3paboTkn NporpamMMHOro obecneveHust 1 Eon ee Brivoktnn BoeTok * Oro-BocTouHan Asua
o6LWMpPHbIE 3HaHMA B 06nacTu TeNekom- '

P 3 35 Tout/c
TEXHOSOMNIA. -

4+ OPUOH 3 ceBcTar iy Goodline SusrecCsn=n | Sarkor) (((:E) Ui ZEmyiMKTenexom  ynete

2 CKAT — nnartdopma ansa onepatopos CBA3N vasexperts.ru
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Hawun npoAayKThbl

Cucrtema koHTpOnsa n aHanusa tpaduka (CKAT) —
MYnbTUdYHKUMOHaNbHaa nnatgopma Ang ynpaesneHnusa Tpadoukom

Ona uHTepHeT-NnpoBanaepos:

Ob DPI 'Ml BRAS O AntiDDoS

3awuTa ceTn oneparopa

YnpaeneHue TpadukomMm Ha ocHose QOS, mbkoe n macwtabupyemoe
bunbTpaums no G6efbIM 1 YEPHLIM CrCKam NporpaMmHoe pelleHne OT 3N0YMbILLNEHHUKOB
J\. Mogynb aHanutukm QoE E4 CG-NAT VEOS

Mpo3spayHada TpaHcnAumMs CETEBbIX OnepauuoHHas cuctema

COop cTatucTuKn, oueHKa 340pOoBbS
agpecoB Ha cTaHAapTHOM x86-cepBepe

CeTu 1 Ka4yecTBa ycnyr

3 CKAT — nnatcopma gnis onepaTopoB CBS3M vasexperts.ru
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Hawun npoAayKThbl

Cucrtema koHTpOnsa n aHanusa tpaduka (CKAT) —
MYnbTUdYHKUMOHaNbHaa nnatgopma Ang ynpaesneHnusa Tpadoukom

Ona MoOUNbHLIX onNnepaTopoB:

Pt
E& PGW %) PCEF = EPDG
o
NHTennekTyanbHbIN LWM03, mbkas Tapudumkaunsa Ha ocHoBe PeweHve ana 3anycka Wi-Fi Calling
obecneymBaloLLMin KOHTPOMb Tpadurka pasnn4YHbIX YCNOBUA B COOTBETCTBUN (VoWiFi)
B pamkax apxutektypbol EPC c TpeboBaHusamn PCRF

4 CKAT — nnaTtdopma Ansi onepaTtopoB CBA3MN vasexperts.ru



‘o VAS Experts™

CobcTtBeHHbLIN DPI
OBWUXOK

MCTOpI/IFl Pa3BUuTUA

2013 — DPI

2016 — CG-NAT

2017 — L3 BRAS Dual Stack IPv4/IPv6
2018 — COPM

2019 — L2 BRAS Dual Stack IPv4/IPv6
2020 — lMNopaepxka MOBUNbHBIX CETEN
2021 — Border Router

2022 — VAS Services, LBS

2023 — VEQOS, On-Stick, EPDG

2024 — PCEF, Diameter

2025 — PGW, AntiDDoS

5 CKAT — nnatcopma gns onepaTopoB CBS3M

MoTOKWM AaHHBIX

ObHoBnEHWE
CUrHaTYp

MecceHgxepsl/P2P

NpUNOXEeHWUI , /4

KoHTpons

OTUYETHOCTL
O6paboTka |ﬁ.‘5
MOTOKOB AlaHHbIX

3amMeHa peLleHU

Sandvine Cisco SCE Cisco ASR MikroTik Ericsson SE

Allot A10 Network Juniper MX Huawei NE Nokia SR

vasexperts.ru
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MynsTUPYHKLUOHANBLHOCTb

MHorogyHkumoHanbHaa nnatgpopma CKAT DPI,
yCTaHOBMneHHasa Ha obbl4HOM X86-cepBepe,

Subscribers ~ Aggregation CG-NAT Router 3aMeHseT Lenbl Habop ceTeBoro
Access

obopynoBaHusi.

OTO ynpoLwiaeT npoueccbl agMUHUCTPUPOBAHWS,
obcnyXuBaHusa n MmaciTabmpoBaHus.

&

Subscribers Agiregation Router
ccess @ 9

CG-NAT

CKAT

6 CKAT — nnartdopma ansa onepatopos CBA3N vasexperts.ru
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OcobeHHocTU nnatdopmbl CKAT

OnepauunoHHasa cuctema

— VEOS - cobcTBEHHas onepaunoHHasi CUCTeMa C Noaaep>KKOn,
HaxoauTcs B peecTpe otedecTBeHHoro N0

CeTeBble NOPThI

— Kaprtsl Intel, NVIDIA (Mellanox) 10/25/40/100G

— DPDK (Direct NIC Access technology)

dakTopbI

— [JocTtynHble nnatgopMsbl
— X86 cepsepnl

— Bblicokas
NPON3BOANTENTBHOCTb

7 CKAT — nnaTtdopma gns onepaTopoB CBS3n

Msarkun numnT
MacwTabupyemocTtb
Anrpeng csoMMn pykamu
HenpepblBHbIN poCT

o 192 dmnsnyecknx saep Ha CPU.

V|CI'IOJ'Ib3yeTCFI pacnpegernieHne Harpy3kum no

A0pam rpoueccopa, 4To no3BoSiAeT JOCTUrHYTb

BEPTUKaAIIbHOIo MacLuTabu poBaHUA

Ao 400 Mout/c full duplex Ha oguH cepsep.

Mopnepxka paboTbl B cpegax BUpTyanusaumm.

Telco Cloud gaet BO3MOXHOCTb NOMyYnTb
ObiCcTpoe MmacwTabupoBaHme B obnake
onepartopa Ha TMNOBOM 060pyLOBaHMUMN.

PelwweHunsa CKAT moryT 6bITb pa3BepHyThbl Kak

VNF B Telco Cloud.

vasexperts.ru
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[TpounsBoanTenbHOCTb NNaTPOpPMbI

MpousBoAUTENLHOCTD,
Gbps full duplex

KonuuyectBo aboHeHTOB
(IMbps per subscriber)

KonuyecTBO ceccum

MopTtbl, GbE

3apepxka (cpenHee), pc

Mnarcopma

8 CKAT — nnatdopma ans onepaTtopoB CBSA3N

20

20K

20M

4x10
2x25
2x40

1U-2U, 197, AC/DC 2xPSU, N+1 Fan

CKAT-100

50

50K

60M

10x10
4x25
4x40
2x100

30

CKAT-200

100

100K

120M

20x10
8x25
8x40
4x100

CKAT-400

200

200K

240M

16x25
8x100

CKAT-800

400

300K

360M

10x100

vasexperts.ru
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ApXUTeKTypa pelleHuns

* IPoE Static, IPOE DHCP, PPPoOE, L2TP;

* Dual Stack (IPv4/IPv6);

* DHCP Relay nnu DHCP Proxy;

* DHCP Local Server (IPv4/IPv6);

* CUPS: Pasgenenune Control Plane n Data Plane;

* RADIUS Proxy gnsa 6anaHcnMpoBKn N HTerpaumm ¢
noBbIM BUNANHIOM;

* |IPFIX 6anaHcUpOBLUUWK ANS pacnpeaenenus un
aybnuposaHus IPFIX Ha pasHble pecuBepbl.

9 CKAT — nnaTtcopma gnis onepaTopoB CBS3M

|POE aboHeHT

PPPoE aGoHeHT

L2TP aGoHeHT

C-WLAN

C-WVLAN_2 ' SIC-VLAN LAG .

CALAN_

KommyTaTtop
AocTyna

RADIUS_3

KommyTaTop
arperauum

Catb

Data Planss
fastDPI

M ouT
data data
parts ports) -

CG-NAT BRAS DPI
| BGPICSPF
IPFIX
FUllFcve
':Eﬁ ClickStraam pps RIB/HE
| NAT Flow et Lnux Karmal
GTP Fow Bl MetFaw Route Tabke |
DMS Flow
hésta How [ ‘:'T‘?F__r y
|VRF.2.
IPFIX Soft
BanaHCHpOoBLWK Router
RADIUS @ DHCP
fastPCRF
RADIUS NokansHek
mgl | Proxy DHCP cepeep
port Cantrol Plana
Baseboard
IPIT_II Managemeant
PO Contraller
CHAT DPVBRAS/NAT

Border
Router

vasexperts.ru



M\VAS Experts ™

PexXnmMbl paboThbl

BNG L3

BNG L2

Ethernet
Connection

10 CKAT — nnaTtdopma gnsi onepaTopoB CBSI3n

Static IP
First Packet

PPPoOE &
PPPoL2TP

Dynamic IP

DHCP Auth All modes combine
in one box

1

'

DHCP Relay

or Radius Proxy

vasexperts.ru
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Pe3epBupoBaHue BRAS IPoE

e OKATBRAS g « BapwuaHTtbl: Active-Active n Active-Standby

" @ * CuHxpoHu3auus npodnnen NonmMCcnHra 1
| LAG ycnyr
@ Cerb ynpasnerus @ ) ABTOMaTU4eckoe NepekroYeHne Ha peseps
A60HeHTbI L2 Core Switch - Border Router VIH:é[;I:IET
IPoE DHCP, Static IP hearibeat
tt LG » CneunanbHasi ueHa Ha pe3epBHYHO
__________________ @ — NALEH3NIO

CKAT BRAS

HAG Backup e * PesepBupoBaHne KOMMNOHEHTOB NIaTPoOpPMbI

11 CKAT — nnatdopma ansi onepaTtopoB CBA3U vasexperts.ru
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Cxema BKnroYyeHust. CBA3HOCTb. MOHUTOPUHT

Access

Subscribers Switch Router Internet
— Toppepxka BGP, OSPF, VRF, ECMP
— TlogkntovyeHne no cxeme «B paspbiB» ¢ LAG @ Q
— T[MopgkntoyeHne no cxeme On-Stick ¢ LAG I i if\leOG
—  MoHuTopuHr yepes SNMP u Syslog CKAT

—  Wuterpauusa no TACACS+ @ e
DPI BNG

— AomuHuctpupoBaHue yepes CLI n GUI CG-NAT

YctaHoBka no cxeme On-Stick ¢ arperaunen noptoB B LAG
NO3BONAET SKOHOMUTb PU3NYEeCKne NopThl B SApe CETW.

12 CKAT — nnatdhopma ansi onepaTtopoB CBA3U vasexperts.ru
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UYto naet DPI B ocHoBe BRAS?

[Mooaepxka MynbTUNONb30BaTeENen
(oamH Login — MHOXecTBO |P)

benble cnnckn ¢ nogaep>kkon
hostname, URL n macka *.domain

[Mpuoputnsauma Video,
Online games, Web traffic

HTTP redirect

JlokanbHble Npodunn NonmMcuHra c
QoS 1 nepenaya abCoMOTHbLIX
3HayeHun no RADIUS

QoS Ha ypoBHe abOHeEHTa U
vChannel (VLAN, CIDR)

13 CKAT — nnaTtdpopma ansi onepaTopoB CBSI3U

Ctatuctuka B doopmarte IPFIX

[MoBbILLEHNE CKOPOCTU Ha
nokanbHble pecypchl, IX nnu
onpeaeneHHble cepBUCHl
(MecceHOXepbl, counanbHble
ceTun) BHe TapudHOro nnaHa

Packpacka Tpacuka (VLAN,
IP, MPLS) n paborta c yxe
pasMeyeHHbIM TpaduKkom

Ycnyra Mini-Firewall
A5 NOBbILLIEHNSA
©e3onacHOCTU ceTun

MoTOKWM AaHHbIX

O6HoeneHWE
CUrHaTyp

CurHaTypsl
npuNoXeHui

CKAT DPI

ObpaboTka

MeTagaHHbIe

Meccengxepsl/P2P

YnpaeneHue
KoHTpone
OT4eTHOCTE

NMOTOKOB AdHHbIX

il

vasexperts.ru
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YpPOBHM NONMMUCUHTA

Per Session

KoHTponb kaxgon ceccum

Per Subscriber

OrpaHunyeHne ckopocTn Ha
aboHeHTa C y4eTOM NpUOpPUTETOB

Per Channel

KoHTpomb cKOpoCTU kaHanoB A
ynpasneHus neperpyskamm

14 CKAT — nnatdopma ansi onepaTtopoB CBA3U

Stingray SG

Single User = one IP If)

) Multi User = many IPs )
N

vChannel 1

£
” Single User = one IP | )

Multi User = many IPs )
N

vChannel 2

[

) Single User = one IP | )

) Multi User = many IPs )

Common channel

vasexperts.ru
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[MTpuopuTnzauuna Tpaduka

Mo HanpaBneHuro Before QoS

— Local taffic, Peering, IX
HTTPS

— International traffic
Torrent

Mo npoTokony / npunoXxeHuro

After QoS
Web HTTP
s HTTPS
Emule Torrent
Edonkey2000
Skype » Skype

15 CKAT — nnatdopma ansi onepaTtopoB CBA3U vasexperts.ru
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[[MOKne TapudHbIe NnaHbI

3apava

1. OrpaHunyeHune no ncxogdaLemMmy TOppeHTyY
2.  MakcumarnbHas CKOpOCTb Ha foKasibHblIE pecypchl
3. [llpuoputmnsaumsa ons:

— Meccenmoxepos n SIP

— HTTP, HTTPS, QIUC

— Wrposon cepeuc World of tanks

CueHapuu NpUMeHeHuUs:

PacnncaHnune onga TapuHbIX nnaHoB
Bbicokas ckopocCTb AnA fiokarnbHbIX pecypcoB
[MoBblWweHWe kadyecTBa obcnyxmneaHus (QoE)

0N e

PacnpeneneHne nponyckHOM CrnocOBHOCTN MeXay
coeauHeHunsamu IPv4/IPv6

16 CKAT — nnaTtdpopma ansi onepaTopoB CBSI3U

Classes (cs):

¢sO0 dns, icmp (e.g. World of tanks)
cs1 http, https, quic

cs3 default

cs4 viber, whatsapp, skype, sip

htb_inbound_root=rate 50mbit
htb_inbound_classO=rate 20mbit ceil 50mbit
htb_inbound_classl1=rate 1mbit ceil 50mbit
htb_inbound_class2=rate 8bit ceil 50mbit
htb_inbound_class3=rate 8bit ceil 50mbit
htb_inbound_class4=rate 8bit ceil 1mbit
htb_inbound_class5=rate 100mbit static
htb_inbound_class6=rate 8bit ceil 50mbit
htb_inbound_class7=rate 8bit ceil 50mbit

cs5 AS local IP, peering
cs6 tcp_unknown
cs7 Bittorrent

htb_root=rate 50mbit
htb_classO=rate 20mbit ceil 50mbit
htb_class1=rate 1mbit ceil 50mbit
htb_class2=rate 8bit ceil 50mbit
htb_class3=rate 8bit ceil 50mbit
htb_class4=rate 8bit ceil 1mbit
htb_class5=rate 100mbit static
htb_class6=rate 8bit ceil 5mbit
htb_class7=rate 8bit ceil 5mbit

vasexperts.ru
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benble cnuckn n Captive portal

Onumna «benbin cnncok» No3BonseT OrpaHN4nTb CrMNCOK canToB
N pecypcoB, OO0CTYMHbIX OJ1A aboHeHTa, n HaAaCTPOUTb peanpeKkT
Ha onpeneneHHy CTpaHuuy npun rnorbiTKe ﬂepeVITVI K OPpYyrmm pecypcam.

Internet

Connection——

Platform Request—p

| DPI
Authorization ot . .
by Phone Number atrorm Reques
BNG

User’s Device CG-NAT Authorization

SCKAT Server

Connection

17 CKAT — nnaTdpopma ansi onepaTopoB CBSI3U

NMpumeHeHue:

BnokmpoBka gocTyna npu HyneBoM
BGanaHce ¢ BO3MOXHOCTbIO NEPENTU

K MOMOSHEHMIO CYeTa Yepes
aBTOPWU30BAHHbIE NIATEXHbIE CUCTEMBI.

NoeHnTudpmkaunsa aboHeHTa B Ny6riMyHbIX
cetax WiFi, paspelueHune onpegeneHHbIx
aencteuin B cetn WiFi gna obecneveHus
goctyna.

vasexperts.ru
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Xapaktepuctukm CG-NAT

— Full Cone —lNpospayHaa pabota p2p
NPOTOKOSIOB N OHMaWH urp

Private IPv4
et @ —  Paired IP address pooling — MNpuesaska
Subscribers CPE ceccuin aboHeHTa K 0Og4HOMY BHELLHEMY
IP-agpecy

Private IPv4

IPv4 Internet
Access Network

— Hairpinning — ObmeH mexay nokanbHbIMK

@ CG-NAT aboHeHTamu 6e3 TpaHcnauum
Private IPv4

Network
—  Jlnmutbl — Hannuune nummtoB ana TCP n UDP
ceccum B pamkax kaxgoro NAT-nyna

Subscribers CPE

Private IPv4 Private IPv4 Public IPv4 >

— JkcnopT NAT TpaHCcnAUUKU — 3annchb B
TeKCcToBbIM dpann unum Belrpyska no NetFlow v10

— MNonHasa coBmecTumoctb ¢ COPM

18 CKAT — nnatdopma ansi onepaTtopoB CBA3U vasexperts.ru
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[lononHUTenbHbIe BO3MOXHOCTHU

1. PunbTpaumua No YEPHbIM CMMUCKAM U KaTeropusam 3. MoHuTOpMHr K 3awmTta ot DDOS

Mogaepxka npotokonoB HTTP/HTTPS/QUIC.

(DI/IJ'IpraLl,I/IFl no KaTeFOpI/IFlM an4d peanmsau,mm pO,EI,I/ITeJ'IbCKOFO
KOHTpons. CNMCKM KaTeropuim aBToMaTtu4eCcKkn 3arpyxatTcs n3
VAS Cloud.

. Mini Firewall — 6rnoknpoBka onpeaenéHHbIX NOPTOB
TCP/UDP

[MpepoTBpaLlaeT B3NOM Nofb3oBaTeSbCKUX YCTPOMCTB Yepes
CUCTEMHbIE MOpPThbl N 3aLumLLaeT OT CKAHUPOBaAHNA CETMU.

BrnoknpyeT BpeaOHOCHY aKTUBHOCTb CO CTOPOHbI abOHEHTa
— cnam, boTHeT.

19 CKAT — nnaTdpopma ansi onepaTopoB CBSI3U

HetekTupoBaHne DDoS atak n BotNet B ceTn
onepartopa. Ounctka Tpadumka. 3awmuta ot TCP
SYN Flood, UDP Flood n Beb-pecypcos.

4. YBegomMmneHuss aboHEeHTOB 4Yepe3 bpaysep

[Mo3BonsieT HAaCTPOUTb YBEAOMMNEHNSA aOOHEHTOB
c nomowibto HTTP Redirect B onpegenéHHbin
nepuog BpeMeEHU N AeHb Hegenu. EcTb
BO3MOXHOCTb 3arnycka HECKOJSTbKUX KaMMaHUK
OLOHOBPEMEHHO.

vasexperts.ru
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AHanuTuka Tpaduka

Protocol Group Traffic v Traffic

C6op ananuTtukm Netflow no |
Cneﬂ,nyLU,MM KaTerOpVIHM: § tiktok 49264 Video, pictures 34,656,205,61 2,301,284,873

§ youtube 49227 Video, pictures 27,543,142,911 1,332,700,996

1. PacnpegeneHune nonocsol = e e e
rlo npOTOKOJ-IaM annO)KeHV”‘/JI § http 8o Web browsing 20,122,865,28! 990,400,701

i netflix 49263 Video, pictures 19,230,789,79z 1,008,864 ,482

2' Pacn pep'e‘neHme nO‘HOCbI § fortnite epic 49280 Gaming 13,919,355,017 467,373,401 -
r|O a BTOHOM H bl M CMCTe Ma M (AS) £ instagram 49266 Social networks 9,466,406,097 216,686,005 v ‘

150 Gbit/s

§ facebook_video 4924: Video, pictures 5,618,589,875 188,273,560 1
3. bunnuHrosbin NetFlow \
: 44 § twitch 49265 Video, pictures 5,134,396,807 335,608,801 100 Gbit/s
4 I—I O_n H bl IZ N et F I OW M % udp unknown 65041 Unknown 3,966,260,605 1,836,133,549 | I
H telegram 49224 Instant messengers 3,514,382,562 246,259,307
% § quic 49218 Web browsing 3,368,569,530 286,677,905 ¥
. ow 50 Gbitls
i bittorrent 49165 P2pP 2,999,358,513 821,370,224
6 D N S FIOW § google_play 54313 Application servers 1,856,532,022 154,022,306
§ whatsapp 49223 Instant messengers 1,769,536,134 254,226,257
5.836 23.0109:00 23.0113:00 23.0117:00 23.0121:00 24.0101:00

[ns paboTbl CO CTAaTUCTUKOM UCMNOSb3YTCA KOMNOHEHTbI QOE Stor n GUI

20 CKAT — nnatdgopma ans onepartopoB CBA3U vasexperts.ru
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Mogynb Quality Of Experience

CKAT
Mogynb Quality of Experience (QOE) — 370 nporpamMMHbIN
NpoayKT ansa cbopa CTaTUCTUKM U OLEHKM KayecTBa _
BOCMNPUATUS YCIYT. |-!_i__i_| @BRAS@ !
ABOHEHTHI ArpermpoBaHHbI Poytep

CobpaHHasa mogynem cTaTUCTMKa HaknaablBaeTcs Ha floctyn CoNAT
ocobble METPUKN AN onpeaeneHnst NonNb3o0BaTeNbCKOro ol oy
onbiTa U OTBEYaeT Ha BOMPOC, HACKOMNbKO Ka4eCTBEHHbIE NetFlow vI0
ycryru cBa3u n goctyna B VIHTepHeT nonyyaeT KOHEYHbIN Knactep QoE
norb3oBaTerb. % ' IP/norH/MAC/

HWid/anpec
[Mony4eHHble gaHHble NO3BOMAKT ornepaTopy NpeanpuHATb BUNAMHT . QoE1 QoE2
HeobxoauMble OENCTBUA ONA YryYdLIEeHUs Ka4ecTBa YCnyr U, A
Kak cnencrteuve, A NOBbILWEHUS N0SNIbHOCTY abOHEHTOB.

TexHu4eckas GUI MapKkeTuHr

noanepxka

21 CKAT — nnatdgopma ans onepartopoB CBA3U vasexperts.ru



‘o VAS Experts™

MeTtpukun QoE

1. NMokasatenu kpyroson 3agepxkun (RTT)

| | |
SIN—— ) |
T SYN———
«_—————SYN-ACkK— |

2. [NokasaTtenu Kkonu4yecTea nepesanpocos

3. Konn4yecTtBo ceccuit, yCTPOUCTB, areHToB,
IP-agpecoB Ha aboHeHTa

|
|
|
|
RTT = (ACK - SYN-ACK)/2 |
|
|
|
|

4. PacnpeneneHve Tpaduka no npuknagHbIm u ——————ACk——

| _—
TPaHCMOPTHLIM NPOTOKOSIaM | | ACK——————
f— — — — — —ESTABLISHED‘CONNECTION— _— — — — -»4‘

5. PacnpeneneHune Tpaduka no HanpaeneHnam n AS

6. Knukctpum ansa kaxaoro aboHeHTa

22 CKAT — nnatdgopma ans onepatopQs CBA3U vasexperts.ru
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Kak ucnonb3oBatb QOE-meTpuUkKkn?

MoBbiweHUe npopax NMpoakTnBHas nogaepxka

— [lpogaxa HoBbIx cepBucos, Wi-Fi — MOHUTOPWHI Ka4YecTBa anfIMHKOB Ha OCHOBE 3aJepXeK n
obopyaoBaHus, TapuUdHbIX NaHOB N3MeHeHnn noTpebnsemoro Tpadurka

— bopbba ¢ OTTOKOM 1 aHanM3 NPUYKH, — [Mowuck npobrem ¢ knneHTckum obopynosaHmnem, Wi-Fi,
NOBbILLEHME NOSATTbHOCTH CBMTYaMM JOCTyna 1 arperayum

— TapreTnpoBaHHas pekrnama c — OnpepgeneHne onTUManbHbIX TOYEK MUPUHIA U CBA3HOCTU Yepes
ncnonb3oBaHnem npodunen aboHEHTOB Uplink

— [lpogaxa aHTuBMpyca

23 CKAT — nnatdgopma ans onepartopoB CBA3U vasexperts.ru



‘o VAS Experts

Kak ucnonb3oBatb QOE-meTpuUkKkn?

R
YoepxaHune 6a3bl abOHEHTOB

— OnpepgeneHve aerpagauumn kKayectsa ycnyr
y aboHeHTa 1 onepaTBHOE pearMpoBaHue

— PaboTta ¢ BO3MO)XHbIM OTTOKOM U aHanu3
NMPUYNH OTTOKa B NpoLusioM

— ABTOMaTM3auma onpoca nocrie Bblesga
mMactepa K aboHeHTy

24 CKAT — nnatdgopma ans onepartopoB CBA3U

Ne)
MoBbilleHe NoANbHOCTHU

— [lpoBeaeHne MapKETUHIOBLIX KaMnaHW rNo HOBbIM Tapudam,
ycryram v npeanoXxeHusiMm ¢ y4eToM nHTepecoB aboHEHTOB

— Ycnyra no npegocTaBneHnto MHopmaumm o 3arpy>KeHHOCTU U
KayecTBe KaHarna 4yepes Nu4YHbIi kKabnHeT aboHeHTa

— YBegomneHus 06 aktneHocTn BotNet B cetu (akTyanbHo gng loT)

— YBeoMIeHne 0 BUPYCHOM aKTUBHOCTU

vasexperts.ru



“\VAS Experts ™

‘Padhuyecknn nutepdeunuc

1. OrpaHnyeHne gocTyna no ponam
2. JlormpoBaHne gencTemin Nosib3oBaTess

3. YnpasneHue Heckonbkumn DPI:
MOHUTOPWHT N KOHUrypaums

4.YnpaBneHue cepBucamm

5. CosgaHue TapuHbIX NfiaHoB
6. CosgaHue NAT-nynos

7. Pabota ¢ QoE-aHannTukon

8. NInTerpaumnsa no API

25 CKAT — nnatdopma ang onepatopoB CBA3U
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Protocol

Q, Fitter
tiktok 49264
youtube 49227
https 443
http 80
netflix 49263
fortnite epic 49280
instagram 49266
facebook_video 4924:
twitch 49265
udp unknown 65041
telegram 49224
quic 49218
bittorrent 49165
google_play 54313
whatsapp 49223

5,836

Group

Video, pictures
Video, pictures
Web browsing

Web browsing
Video, pictures
Gaming

Social networks
Video, pictures
Video, pictures
Unknown

Instant messengers
Web browsing

p2P

Application servers

Instant messengers

Traffic v

34,656,205,61

27,543142,91

25,099,189,95¢4

20,122,865,28!

19,230,789,792

13,919,355,017

9.466,406,097

5,618,589,875

5,134,396,807

3,966,260,605

3,514,382,562

3,368,569,530

2,999,358,513

1,856,532,022

1,769,536,134

Traffic

2,301,284,873

1,332,700,996

2,716,677,923

990,400,701

1,008,864 ,482

467,373,401

216,686,005

188,273,560

335,608,801

1,836,133,549

246,259,307

286,677,905

821,370,224

154,022,306

254,226,257

250 Gbit/s

200 Gbit/s

150 Gbit/s

100 Gbit/s

50 Gbit/s

2

3.0109:00 23.0113:00

23.0117:00

23.01

01:00
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‘o VAS Experts™

[MlopooepXKa Ha KaXkgom dTane

1. NMpepocTtaBneHne TECTOBOW BEPCUM ANt NPOBEPKN PYHKLMOHANBHOCTHU
2. MNopaepxka BHEQPEHUS U KOHCYNBTUPOBAHNE Ha KaXKaoM aTane
3. Tpn ypoBHsa nogaepxkn: Next Business Day, 8x5 n 24x7

4. Pernctpaums obpaiueHuns 24x7 no e-mail n tenedony

26 CKAT — nnatdgopma ans onepartopoB CBA3U vasexperts.ru



KOHTaKTbI



https://www.linkedin.com/company/vas-experts
https://vasexperts.com/
https://www.youtube.com/c/vasexperts
https://www.facebook.com/vasexperts/
https://www.youtube.com/c/VASExperts
https://www.linkedin.com/company/vas-experts
https://habr.com/ru/companies/vasexperts/profile/
https://t.me/vas_experts
https://rutube.ru/channel/8952076/

