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Bepcusa 14.0 Shooting Stars

B namATb 0 Kosi1erax, KoTopble BHECIN OI'pOMHbIVI BKial B pa3BUTNE KOMIaHnn v ee rpoaykKtoB 1
HaBcerfa oCTaHyTCA B Hawen namsaTu

OTcnexunBanTe Tekywyto Bepcutio CKAT n oTnpaBnsanTe 3asaBku Ha 06HOBNEHME Yyepes
JInyHbI KabnHeT

CKAT-10-COMPLETE

Bepcusa M0 CKAT: 13.2 | [locTynHo o6HoBneHue 14.0

N3MeHeHUsa B Bepcuu 14.2.1

DPI

1. Yny4yweHa nogaepxka ctaHgaptos RFC B paboTe peaupekTt gna 16 ycnyru (HTTP peampekT u
6enbin cnucok IP-anpecos ¢ TepMmuHaumen TCP ceccuin Ha CKAT): ISN B SYN+ACK 3aMeHeH Ha
HenporHo3npyemoe 3Ha4yeHne, Ceccnsa 3aBepLlaeTcs rno noJIHOMy LnkKy

NAT

1. Yny4yweHwne paboTbl CG-NAT npu HexBaTke cBoboAHbIX NOPTOB. Mpn HepocTaTKe y aboHeHTa
cBOOOLHbIX MOPTOB A1 CO34aHMNA HOBbIX CECCUA aBOHEHT MOXET Nepencrnonb3oBaTh CBOM,
paHee BblaeneHHble aboHeHTy NopThbl, bonee NHTEHCMBHLIM 06pa3om. ITO NoBeAeHNE
peryanpyeTcs HoOBbIMU HacTpavBaeMbIMy TalMayTaMun, KOTOpbIe MO YMOYaHWUIO PaBHbI
YKa3aHHbIM HMXXE 3HaYeHUAM:

o nat _whp lifetime min = nat whp lifetime /3 — TanmayT nepencnonb3oBaHus
CBOWX MOPTOB B KOPOTKOM O4epesm Npu X HexesaTke

o nat whp lifetime min long = nat whp lifetime long/3 — TanmayT
nepencnosib30BaHNa CBOMX MOPTOB B AJIMHHOM o4epemn Npu X HexBaTke

YTUunutbl

1. B yTunuTty ip2proto nobasneHa onuns —append: LONOJSIHEHNE HOBLIMU OaHHBIMU yXe
cywiecTsytoLlero anna

N3MmeHeHuA B Bepcuu 14.2


https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_brief:personal_account
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16.

17.

18.

19.

20.
21.

22.

. [DPDK] MNepexon Ha Hosyto Bepcuto DPDK 25.11. Onucanue
. [DPDK] YBenuyeH MakcumanbHbI pa3mep namsaTn go 256 '

[DPDK] 3amevaHue: B KOMMJIEKT NOCTaBKKM BKoYeHa cbopka fastdpi_dpdk2411 Ha ocHoBe
DPDK 24.11 nns nogaep»XKn HEKOTOPLIX CTapbix Mogenen Mellanox, npockba 3annaHMpoBaTb
anrpeng ceTeBblX KapT KO0 3TO 3aTparmBaeT, T.K. BEPOATHO B TeKyLen n byaymx sepcums
DPDK ux nogaep>xka npekpatlieHa

[DPDK] Hosbl engine dpdk engine=7 ¢ nogLepXKon ABHOMO YKa3aHUs AUCneT4epos
JaHHbIN OBVXOK NOAAEPXKUBAET reTeporeHHble KOHUrypaLuy, Koraa B 0HOM KnacTepe
Haxo4AaTCA NOPTbl pa3HOro Tuna — Hanpumep, in-dev 100G nopT, out-dev — Heckosibko 10G
noptoBs. OnncaHne

. [DPDK] LobasneHo: HoBas onuus dpdk _max_memzone [cold] — YcTaHoBka DPDK max

memzone count. Onncaxne
[BALANCER] [lobaBneHa BO3MOXXHOCTb UCNOb30BaHMA vlan rule gna gunbTpaunm NnakeTos.
OnuncaHune

. [DNS] UcnpaBneHa owwnbka paboTtsl 19 ycayru ¢ IPv6 Tpadmkom n [lobaBneHa yTnanTa

dic2dns. OnucaHwne
NobasneH pasbop TyHHens GRE ERSPAN ans pexuma check tunnels=1. OnucaHue

. CoobuyeHune "Can't allocate record http state" Tenepb BbiBOANTCS pa3 B 50000
. JobaeneHa nposepka pnara MARK2 pna nepeonpennenns 8 QUIC_ UNKNOWN_MARKED korpa

npoTtokoa QUIC ewte B npouecce onpepneneHns SNI. OnucaHne
NobaBneHo geTekTnpoBaHue npoTokona FakeTLS ¢ Banmaaumen
NcnpaeneHo: nepekntoyeHme ¢ QUIC_UNKNOWN Ha QUIC npm ycnewwHom pa3bope SNI
[LLDP] LobaBneHa nogaep»xka LLDP. OnncaHne
NobasneHa nposepka viber _cl no koHTenHepy
icnpaeneHo: nepeonpegeneHne 061avHbIX NPOTOKOSI0B HEKOTOPLIMU BCTPOEHHbLIMU
WcnpaBneHo: nobaBneHo onpeneneHne NPOTOKOa agpecam B ciyyae korga SNI y>xe B mepsom
nakete ana cobnwoneHns npnoputeta IP/SNI
WNcnpasneHo: onpeneneHne DSCP ¢ nepsoro naketa Aas 06iavyHbIX NPOTOKOJI0B, 3aA4aHHbIX MO
agpecam
3meHeHo: npoBepka Ha FakeSNI He Npon3BOAMTCS eC/i NPOTOKO onpeaesneH no IP n HeT
markl
3meHeHo: nocne npoepku IPSNI oTKaT Ha 6a30BbIi MPOTOKOA NAW MPOTOKOJ, 3af4aHHbIA MO
SNI (ecnn onpepneneH)
3MeHeHOo: yMeHbLleHa raybuHa npocMoTpa B NOMbITKaxX A4eKOAMPOBb Chame/sni
PeweHne npobnembl Bbibopa tx-nopTa A8 MHOr03Ha4YHbIX KOHGUIypauuin: obpaTHbIN NakeT
NPUOPUTETHO NOCLIIAETCA B TOT NOPT, U3 KOTOPOro bbi1 NepBOHaYabHbIA NakeT
[RATING GROUP] lobaeneHa ycnyra 20: NOAUCUHT NO pedTUHr rpynnam (RG) 1 KOHTPOb KBOT
no obbvemy.
Cos3paHune npoguns ycnyrum 20:
1. BknwounTb nogaepxky RG B fastdpi.conf
rating group count=0 — 4ucno rating group, @ — RG OTK/tO4EHbI. 3Ha4YeHne no
ymoJi4aHuio: 0
2. MNMoaroToBUTbL TEKCTOBLIN (halsl, B KOTOPOM A8 KaXKA0W PEeNTUHr-rpynnbl NponucaTb
TBF-NOAUCKHI, KBOTY M OENCTBME N0 OOCTUXEHUN KBOThI, MPUMeEp:

rg4 tbf rate 1IMbit burst 1Mbit inbound.rate 8Mbit inbound.burst
IMbit quota 100MB report
rg5 tbf rate 8Mbit burst 1Mbit inbound.rate 8Mbit inbound.burst


https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_brief:dpi_requirements#минимальные_требования
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_components:platform:dpi_config#dpdk_engine_7явное_указание_диспетчеров
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_components:platform:dpi_config#dpdk_engine_7явное_указание_диспетчеров
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_components:platform:vlan_traffic_handling#использование_vlan_rule_в_balancer
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_options:dns_substitution#настройка
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_components:platform:dpi_inst_spec:dpi_tunnels
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_options:opt_priority:priority_config_as#формат_файла_со_списком_автономных_систем_и_их_приоритетами
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_components:platform:dpi_inst_spec:lldp_support

IMbit quota 1GB block

report n block — 3T0 4OCTYyNHbIE 4ENCTBUA MO AOCTUXKEHUN KBOTbI: report —
Co0bWMNTL 0 AOCTVXKEHUN KBOTbI, HO NPONyckaTb Tpaduk ganee; block — coobwmnTs 0
LOCTUXXEHMMN KBOTbI M 610KMpoBaTh TpaduK No AaHHON PENTUHr-rpynne

KoHBepTUpoBaTb TEKTOBbLIN (haisi B OMHAPHbBIA (hopMaT:
cat rg.txt | Ust2rg rg.bin
MMoMecTUTb NosyYeHHbIn BMHapHLIN (hann B ANPEKTOPUIO, OTKyAa ero byaet ymutaTh DPI:

cp rg.bin /var/lib/dpi/rg.bin

. Co3faTb Npotnnb ycayru:

fdpi ctrl load profile --service 20 --profile.name rgl --
profile.json '{ "rg list" : "/var/lib/dpi/rg.bin" }'

max_profiles serv20 — HacTpoWKa MakKCMMaJibHOro KoanyecTtsa npodunen. Mo
ymon4aHuo — 32.

YTunnnTa rg2lst no3sonseT AeKoaMpoBaTh ANHAPHLIN aia B YATAEMbIN BUA:

rg2lst rg.bin > rg.txt

23. [RATING GROUP][TETHERING] [lobaBneHa ycTaHOBKa rating group u KoHTpons tethering yepes
18 ycnyry, B HacTporike npoduns KoTopon fobaBneHbl HOBblE ONUMOHAJIbHbIE MONS:
tethN, roe Bo3MoXKHbIE BapuaHThI:

o

o

o

teth0 — HeT KoHTpona tethering (default)
tethl — ecTb KOHTpONb tethering: tethering npucyTcTeyeT
teth2 — ecTb KoHTpoONb tethering: tethering oTcyTcTBYET

rgN, raoe BO3MO>KHble BapUaHTbl:
rg0 default (rg He ycTaHoBNEHA)
rgl yctaHosneHa rg=1

rg65535 ycTaHoB/ieHa rg=65535

Mpumep 3apaHua 18 ycnyru:
NnoAroTas/iMBaeM TEKCTOBOE OMuCaHMe HacTpoek example.txt

http cs@ tethl rgl
https cs®@ tethl rgl
http csO@ teth2 rg2
https cs@ teth2 rg2

dns c¢sl tethl rgl
dns c¢sl teth2 rg2

default cs7 teth® rg3



BRAS

N

! B paHHoM npuMepe no http, https npoTtokonam oTcnexxmpaeTcs TeTEPUHT U
B 3aBUCUMOCTM OT 3TOro Ha3HavyaeTcs cooTBeTcByloLwas rg. OTMEeTUM, 4TO Kjacc
NOJZINCUHIa CS OAUH U TOT XXe. AHanoru4Ho no dns nporokony. MNo BCEM
ocTasibHbIM npoTokonam (default) HeT KOHTpONA TeTepuHra u yKkasaHa
oTpenbHasd rg.

2. KOHBEPTUPYEM BO BHYTPEHHUN hopmaT
cat example.txt|lst2dscp /tmp/example.bin
3. onuMoHanbLHO NposepsieM obpaTHOM KOHBEpTaLUnen
dscp2lst /tmp/example.bin

4. co3pgaem npoguab 18 ycayru n HasHavaem aboHeHTy (11bo cpa3y Ha3HavYaem
HeVMeHOBaHHbI NpoduIb)

fdpi ctrl load profile --service 18 --profile.name test dscp
--profile.json '{ "dscp" : "/tmp/example.bin" }'

fdpi ctrl load --service 18 --profile.name test dscp --login
test subs
lpoBepsaem

fdpi ctrl list --service 18 --login test subs

B Tpaccmuposke nobasneHo none rg=N

[DHCP-Dual] lobaBneH yyeT Lease-Time. OnucaxHune

. [Router] NU3meHeHO Bbl4MTbIBaHME Linux route table npu ctapTe poyTepa. OnncaHue
. [DHCP6-Proxy] LlobasneHa DHCPv6-onuus 79 Client-LinkLayer-Address, cogepxxawas MAC-

agpec aboHeHTa, B Relay-Forward 3anpocel Kk DHCPv6-cepsepy Framed-Pool
[DHCP-Dual] cnpasneHo: HekoppekTHoe hopMupoBaHue IPv6 PD-npedurkca ons agpecos U3
Framed-IPv6-Pool

. [DHCP-Dual] UcnpaBneHo: nageHne nNpu BKJKYEHUN TPACCUPOBKN NO mac

bras dhcp trace mac
[DHCP-Dual] NcnpaBneHo: nocnengoBaTeIbHOCTb 3anpoca agpecos DHCPv6, 3atem DHCPv4
nNpuBOAMAA K JINLLIHEN aBTOpPU3aLINN

. [DHCP-Dual] NcnpaBneHo: TpaccupoBka oTBeToB DHCPV6, ecnn MAC-aapec CTOUT Ha

TpaccupoBke

. [DHCP-Dual] UcnpaBneHo: aHoHC IPv4-agpeca aboHeHTa

. [VLAN-Rule][PPPoE] lobaBneHo: nonHasa nogaepxka Service-Name ans QinQ. OnucaHune
10.
11.

[DHCPv6] NcnpaeneHa oTnpaBka nepuoamnyeckoro ICMPv6 Router Adv DHCPv6-aboHeHTam
[PPPOE] NcnpaBneHo nameHeHune src/dst MAC B ethernet-3arosioBke naketa npyv TepMUHaLUK.
Ins PPPoE-nakeToB TepMumHauusa ethernet-3aronoska AosxHa NpoBoanTCA BCcerga. Ho npu
BKJIIOYEHHOWN HacTponke bras term by as=1 B cuTyaumum, Korga srcAS He noMeyeHa Kak
term, nsameHeHuns ethernet src/dst MAC He npoucxoaunno.


https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:bras_l2_vlan:bras_l2_vlan_dhcp:dual_dhcp#session-timeout_и_lease-time
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_components:router#внутренняя_архитектура_роутера
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_components:platform:vlan_traffic_handling#синтаксис_описания_диапазонов_vlan_qinq

NAT
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CLI

. [obaBneHa noanep)ka oTK/OYEHUS K3Lla benbix aapecoB ans skcrnopTa NAT TpaHCAsUMA.

Hactponka nat dstaddr cache size=08 /etc/dpi/fastdpi.conf

. YquLueva B ynpasiaeHNn TMMNTaMK ceccun: onsg NUMUTOB

nat tcp max sessions/nat udp max sessions, 3afJaloLMX OrPaHUYEHNS Ha KOJINYECTBO
BblAaHHbIX 6esibiX NOPTOB, NCMPABAEHO YMEHbLUEHNE CHETUYNKA KOIMYECTBA BblAaHHbIX MOPTOB,
4TO MOrJ1I0 NPUBOANTL K HEDONBLLIOMY MPEBLILEHNIO 3a4aHHOI0 MMMUTA. M3MEHEHbI CHETYNKM
whpf, whp salfs, whp lalfs, whp ruse, whp ruse salfs, whp ruse lalfswu
aHaNornyHble CHETYMKMN B CTAaTUCTUKe No noTokam (thr salfs un gpyrue), a Takxe BbIBOA
KoMaHAbl nat show, 4ToObl OTpa)kaTb TeKyLLee akTyaslbHOE UCNO/Ib30BaHME NOPTOB, a He
KYMYNATMBHOE (HakoMUTEeNbHOE)

. WcnpaeneHo: gobasneHa npoBepka akTyanbHoCTW NAT TpaHcasumin B pexume FullCone B

cnyyqae nat whp lifetime < lifetime flow: ecnm B ceccum nossmnachk akTUBHOCTD, @
NAT-nopT y>xe nepencnosib3oBaH, TO BblAeAeTCsH HOBbIA MNOPT

NobasneHo aBHOe 3akpbiTue TCP-coeAnHEHMA Npy Nepencnonb3oBaHUN NopTa Apyrum
aboHeHTOM

. i3ameHeHa paboTa c ovyepeasiMu ny6aNYHbLIX MOPTOB: MOPThbI C KOPOTKMM BPEMEHEM XXU3HU U C

OJIMHHBIM BPEMEHEM XW3HW XUBYT B Pa3HblX o4epensx. MopTel Ternepb ABAAOTCA 31eMeHTamMu
nopgoyepenmn npmeaTHoOro agpeca. MopT, K KOTopoMy obpaLlannce U3 non-owner NOTOKa,
MOXXET Nepeuncrosnb30BaTbCs Cpasy

OnTumusaumsa komaHabl ctatuctvkn fdpi ctrl list all status —service 11
WcnpaBiieHne KOHCUCTEHTHOCTW OYepean NPUBaTHOro agpeca

. VicnpaBneHne n onTuMmn3auns ovyepean NopToB NPpUBaTHOMO aapeca:

1. O4yepenb NOPTOB NMPMBATHOrO afipeca pacnpeneseHa rno nNoTokam
2. O4yepelb NOPTOB NPMBATHOrO agpeca pasfesieHa Ha "KOpPOTKYy" 1 "ONNHHY0".

. OnTuMMU3auma Npu nepenosiHeHNN KLa NPUBaTHbIN-NYOANYHbLIN

. [LLDP] HoBble komaHabl CLI: fdpi cli 1ldp enable, fdpi cli lldp disable —

NMO3BOJIAIOT BKJIIOYATh/BbIK/IOYaTh popMupoBaHue LLDP-nakeToB. OnucaHne

. [PCAP] JobaBneHa koMaHAa 3anucu pcap ¢ nopTa:

dev pcap <dev-name> rx|tx|any|off

© X — 3anuncblBaTb MNPUHATbIE C NOPTa NaKeTbl
o tX — 3anucbiBaTb OTMNpaBJsiseMble B MOPT NaKeTbI
°o any — rx utx

o off — 3aBepwmnTb 3anncb

Mpedukcol annos pcap (dev - uma nopTa):
o rx-dev — Onsa rx
o tx-dev — onga tx

. [RATING GROUP] Lob6asneHo: komaHga fdpi cli rg show <IP> npocMmoTpa TeKyLnx

LaHHbIX N0 PENTUHT-rpynne aas aboHeHTa
[VLAN] B komaHgy fdpi cli vlan rule dump gobasneH napameTp, onpeLensolnini, Kakon
Tn npaswn BbiBoauTb: fdpi cli vlan rule dump [type]. Onucanue

. [DPI] BoiBog komaHabl fdpi cli dump flow cache format paclwmpeH HOBbIMU NOAAMMN.

OnucaHune


https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_components:platform:dpi_inst_spec:lldp_support
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_components:platform:vlan_traffic_handling
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_components:platform:dpi_admin:flow_statistics

6. [VLAN-Rule][PPPoE] B komaHay fdpi cli vlan rule show pnobasneH BbIBOJ BCEX
pa3speweHnin gns Service-Name. OnucaHne
7. [VLAN-Rule][PPPoE] PetakTopuHr nopaep>xku Service-Name. B komaHgbl fdpi cli vlan
rule add/rm pobasnsetca nognep>xka PPPoE n Service-Name. OnucaHune
8. [VRF] OobasneHo: nogaepxka komaHabl fdpi cli dhcp show stat vrf
9. [NAT] UcnpasneHa pabota fdpi cli ping ons NAT aboHeHTOB
10. [NAT] UcnpaeneHa pabota komaHabl fdpi cli nat show
IPFIX
1. OobaBneHa BO3MOXHOCTb OTMNPaBKM AaHHbIX No NpoTokoay UDP 6onblie pa3mepa MTU (c IP
(bparmeHTauuen)
2. WcnpaBneHa owmnbka yCTaHOBKU TanlMayTa OTNPaBKN AAaHHbIX MO YMOAYaHUIO
3. WcnpasneHa owmnbka npu nsmeHeHun onumm ipfix dev
4. [DNS] OobaeneHbl napameTpbl ajb _save dns answer typesu
ajb_save dns request types, KoTopble N03BONAOT 3a4aBaTb TUMNbI DNS
3anpocoB/0TBETOB 4J11 3anucn B hann n otrnpasky no IPFIX. OnncaHue
YTUnutbl
1. [lobaBneHbl yTnauThl Ist2rg n rg2Ist ona koHsepTauun npocduns ycayru 20

N3MeHeHusa B Bepcum 14.1
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BRAS

1.

[DPI][ajb_save_vlan] UcnpaeneHa owwnbka npu paboTe ABMKKA B peXMMeE TONbKO 415 YTeHus
[DPDK][tap_device] UcnpasnieHo: 3agaHue anuHbl tx-oyepeamn onumen dpdk tx queue size.
PaHee onunHa tx-o4epean TAP-geBaica 6e3ycnoBHO 3agaBanack paBHO 256, Ha 4To VMware
VMXNET3 Ethernet Controller pyrancs: ETHDEV: Invalid value for nb_tx_desc(=256), should be:
< 4096, >= 512, and a product of 1

[LAG] UcnpaBneHo: pobasneHa banaHCMPOBKa O15 NAaKETOB pass

[DPI][ip_node stg] obaBneHa cTaTucTmka no 3aceneHmto buckets. Hosasa CLI-komaHga stat
storage ip4 detail BbIBOAWT CTATUCTKKY N0 3anosHeHuto buckets B IPv4 node storage
[DPI] JobasneHa Banuaaumsa npotokony MULTIPROXY STRONG

[DPI] Yny4yweHa macwtabupyemocTb Ha 128-a4epHblX cucTeMax

[DPI][log] YnyyweHa nogcncTteMa NorMpoBaHus B ciydasax nepenosHeHus log gannos.
[DPI][tethering] LobaBneHo peTekTupoBaHue tethering. MapameTtp tethering ttl allowed
= 128:64 [hot] - onpepenseT cANCOK AONYCTUMbIX 3HadYeHnn TTL ons Tpadurka oT aboHeHTa,
KOTOpble He cynTatTCa tethering. 3HaveHUA nepedncnanTcsa Yepes ':'. KONMYeCcTBO 3HAYEHUI
[0 256 (0-255). Onucaxwue

[BRAS][framed-route] cnpasneHo: nepenayva Framed-Route npn nameHeHmn nornHa
aboHeHTa. MpKn n3MeHeHUn nornHa noaceTn Framed-Route ocTaBannCb NOAKAYEHHBIMM K


https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_components:platform:vlan_traffic_handling#управление
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_components:platform:vlan_traffic_handling#управление
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https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_options:opt_statistics:statistics_ipfix

10.

11.

12.

13.

14,
15.

16.

17.

CTapOMYy JIOrUHY, 1 BCE YCAYT U NOAUCKHI Ansi noaceTten Framed-Route 6pannck 0T cTaporo
NOrunHa.

. [BRAS] lobaBneHa onumsa bras_disable 13 auth — sBHbIn 3anpeT L3 auth B pexume L2

BRAS pns Bcex aboHeHTOB. OnuncaHme

. [BRAS] lobaBneH HoBbIA thnar ans aboHeHTa — 3anpeT L3 auth gna KoHkpeTHOro aboHeHTa.

STOT (har MOXXHO YCTAaHOBUTL/CHATbL TONbKO Yepes CLI: B KomaHay subs prop set pobasneH
HoBbIN NnapameTp disable 13 auth=[1:0]. OnucaHwue

[BRAS][srcIP spoofing] OobasneHa dunbTpaumns no dnaram source AS Ha nyTu subs—inet o
npuema nakeTta B 06paboTKy ans 610kMpoBaHMA ncxoaswero ot onepatopa DDOS ¢ noameHom
IP-agpeca. OnncaHue

. [BRAS][PPP] B komaHay ppp show stat gpobaBneHa cTaTucTuka no ytunmsaumm bI-ceccui.

OnuncaHune
[BRAS][PCEF][Policing] [lobaBneHo KOHUrypmnposaHue obLLero noaNCUHra n3 napameTpos
nepepaHHbix B aTpnbyTe VasExperts-Policing-Profile c npedukcom BR##. OnncaHune

. [BRAS][PCEF][Services] obaBneHO KOHpUIrypupoBaHne nepcoHanbLHOro (noname) npoguns

nonb3oBaTeNs AN CepBNCOB U3 MapaMeTpoB nepefaHHbIX B aTpubyTte VasExperts-
Service-Profile c npedukcom BP##. OnncaHue

. [BRAS][PCEF][rating-group] HoBble onuuu (cold, TpebyeTtcs pectapT fastDPI):

o rating group_ count — 4ucno rating group, 0 — RG OTK/tO4EHBI. 3Ha4YeHue no
ymon4yaHuio: 0

o rating group max subs — max 4ucno aboHeHTOB ¢ RG. 3Ha4YeHMe No yMONAYaHMIO:
(RG oTKtO4eHbI)
OnuncaHune

. [BRAS][PCEF][rating-group][RADIUS Accounting] BeiBog cTtaTuctmku no RG B RADIUS

Accounting. CtatncTtuka no RG nepenaeTtcsa B 0TAeNbHbIX NakeTax Interim-Update. OnucaHne
[BRAS][PCEF][rating-group][CLI] Lob6aBneHo: CLI-komaHga subs traffic stat. KomaHnga ons
yKa3aHHOro aboHeHTa BbIBOAUT BMANNHIOBYIO CTAaTUCTUKY M CTaTUCTUKY MO rating group, ecnm
OHW NOoAKNoYeHbl y aboHeHTa. OnncaHue

[BRAS][PCEF][rating-group][RADIUS Accept] [lobaBneHo: 3agaHue ycnyru RG npu
aBTopu3aumn. HakonneHme ctatucTnkm no RG MoXeT BbITb BKIIOYEHO TONIbKO €C/IN BKOYEHA
ycnyra 9 (bill stat) ana koHkpeTHoro aboHeHTa. OnncaHue

[BRAS][SHCV][hot] obaBneH KOHTPONb akTMBHOCTK static IP L2-aboHeHTa (aboHeHTa,
KoTopoMmy npwu L3-asTopm3sauunm RADIUS Bo3BpaTun gnar VasExperts-L2-User=1).
OnuncaHune

[BRAS][DHCP][hot] Ons onuun bras _dhcp check secondary keys (KOHTPOMb BTOPUYHbIX
KNt0Yen) LOCTYMHbl HOBbIE 3HAaYeHNA 2 — KOHTPOJIMPOBaTb TOJIbKO opt82 n 4 —
KOHTpOAMpoBaTb TONbKO QinQ. Onucanme

[BRAS][L2TP] UcnpaBneHo: nageHue npu nonyyeHnn aybns out-of-order ctl-nakeTta
[BRAS][dhcp-relay] LobaBneHa BO3MOXXHOCTb COXpPaHEHUS 3Ha4YeHUs nons siaddr.

Hosbin conar B onuum bras _dhcp server: keep siaddr=1 — coxpaHsaTb none siaddr DHCP-
naketa. lNpumep:

bras dhcp server=188.227.73.42%eth0Q;arp proxy=1;reply port=67;keep siad
dr=

Mo ymonyaHuio nose siaddr MoXeT BbITb MOANDULMPOBAHO, YTOObI CKPbITb peasnbHbIN agpec
DHCP-cepBepa. OnucaHune

[BRAS][CLI] OobaBneHo: komaHaa subs db stat BbiBoga ctatucTtuku no b L2 BRAS.
OnuncaHune
[BRAS][DHCP6] UcnpasneHo: nageHune npu obpabotke DHCPV6 ¢ HekoppekTHOW annmHon B UDP-
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NAT

CLI

3.

IPFIX

1.

3alroJioBKe

. [CG-NAT] OobasneH rx_dispatcher=3 — meTop c paBHOMepHON BanaHCMPOBKOW NO

NPOVN3BOJILHOMY KOJINYECTBY MOTOKOB C noanepxkon NAT 1:1 ¢ BO3MOXXHOCTbIO Ha3Ha4YeHus
KOHKpeTHbIX MybnnyHbix agpecos, 6e3 TpeboBaHUS Ha3HaYeHNS KOHKPETHOro NpuBaTHOro
agpeca Ha aboHeHTa. OnucaHue

. [CG-NAT] Y4eT BpemMeHun Xn3Hu TpaHcnsaumm B komaHge fdpi ctrl list status

—service 11 —login UserName (—ip IP). B BbiBOAE KOMaHZAbl NOSBUINCH
LONONHUTENbHbIE NoNsA: active sess tcp — KoAMYeCcTBO akTMBHbLIX NAT-TpaHCAsUMnA ans
TCP un active sess udp — Konm4ecTBO akTUBHbIX NAT-TpaHcnaunin gns UDP.

AKTUBHOCTb TPaHCNAaLMW ONpeaenseTcs BpeMeHeM ee nocaeHero NCnosib30BaHUs u
napaMeTpoM BPEMEHM XXW3HW, 3a4aBaeMoro B onuusax kaactepa. OnncaHne

. [CG-NAT][CLI] Y4yeT BpeMeHn XU3HWN TpaHCnAauumn B kKomaHge nat show <internal ip>

[<lifetime>]. BoiBoaUT cnucok scex NAT TpaHCcasuum ans 3agaHHoro ceporo IP. OnucaHne

. [CLI] DobaBneHa komaHaa subs bind show npocmoTpa cnucka IP-afpecos, NpUBSA3aHHbIX K

norvHy <login>. OnuncaHue

. [CLI] Do6baBneHo: CLI-komaHpa stat http. OTa KOMaHAa BbIBOAUT BHYTPEHHIO CTAaTUCTUKY,

aHasornyHyto Boisoay B fastdpi_stat.log. OnucaHune
[CLI] dukc komaHp list status —service 11 (NAT)wu nat show

[IPFIX] XpaHeHune nHpopmaumm o TTL 13 3arosioska IP-naketos. OnucaHue

B ctatuctuky Full NetFlow B hopmaTe IPFIX gobaBneHsi:
o TTL nakeTos, id 192. Mone ncnonb3yeTtcs Ana obonx HanpasaeHuin: subs2inet n inet2subs
o Rating group, id 2020

[IPFIX] WcnpaBneHa ownbka KOHBEPTUPOBAHMSA BPEMEHM B UNiX hopmaT

. [IPFIX] B Full NetFlow IPFIX go6aBsieHbl HOBble 64-bit nons. OnucaHue

service flags - nHopmaumsa o MmeTkax, koTopble noay4ma flow 8 DPI. [leTeKTupoBaHHbIN
tethering coobwaetcs no IPFIX B 6uTte 1 nons service flags. LocTynHbl 63 buta ans
LanbHenwWwero ncrnosb30BaHus.

detection flags - 3ape3epBnpoBaHO NOL METOL AeTeKuuu.

action flags - 3ape3epBupoBaHoO NoA nepefadvy Kakune gencrsmns 6oam ¢ flow.

[IPFIX] B Full NetFlow IPFIX ncnpasneHa nepegada TTL B 04HOM nose C naeHTugukaTopom 192
B 3aBMCMOCTU OT HanpasseHus. OnucaHue

YTUnuTbl

1.

[utils] JobaBneHa yTmnuTa name2custom an5 NPOCMOTpPa CAMCKa NPOTOKOOB, 3arpy>KeHHbIX
13 obnaka (B OT/IN4ME OT BCTPOEHHbIX)
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RADIUS

1.

2.

[FastRADIUS] JobasneHa nopgnepxxka 3anucu B syslog. Hoeein napameTp syslog level B
fdpi_radius.conf — ypoBeHb 3anucu coobieHunin n3 alert-nora B syslog. © — 3anucb B syslog
OTKJII0OY€EHA (3Ha4YeHune No ymonyaHuio). OnucaHune

[FastRADIUS] lobaBneHo nssneveHme RADIUS aTtpmnbyTta 3GPP User Location Info u ero
oTnpaska B IPFIX. OnncaHne

N3MmeHeHun B Bepcuu 14.0

DPI

N

LN AW

10.

11.
12.
13.
14,

15.

16.
17.
18.
19.

20.

. [DPI] Nepexon Ha DPDK 24.11, noaaep»xka HoBbIx ceTeBbiX KapT (Intel E830 200G, Intel E610,

Napatech SmartNIC). Onucaxue

[DPI] JobaBneHbl HoBble NpoToKosbl: AGORA STREAMS(49314), AZAR _CALL(49315),
WECHAT _CALL(49316), TEAMS_CALL(49317). Cnucok npoTOKOJI0B

[DPI] Yny4yweHa nogaepxka npotokosios LINE_CALL, VYKE_CALL. Crnimcok npoToKoJ10B

[DPI] UcnpaBneHa paboTa smartdrop

[DPI] DobaBneHa Banmaauns ons CNOXKHOCOCTaBHbIX NPOTOK00B. CNNCOK NPOTOKOJI0B
[DPDK] MakcmnmManbHOe Y1Cno aucneTyepoB yBennyeHo fo 32. OnucaHme

[DPI] OobaBneHbl 06navyHble NPOTOKOJbI C MAeHTUduKkaTopamm 55296..58367

[DPI] Jo6asneH npoTtokosn DOQ 49318 (DNS-over-QUIC)

[DPDK] OobaeneH dpdk _engine=6 (mqrx-bridge) — konnyectBo RSS ancneTyepos Ha MOCT.
OnucaHwne

[DPDK] YpaneHsbl BblieneHHsle mempool. Onuuns fastdpi.conf dpdk _emit mempool size
obbsABNeHa ycTapesLLen 1 bonee He NCNOb3yeTCs.

[DPI] MNoHwxXeH npuopuTeT onpegeneHus telegram tls

[DPI] Yny4yweHo petekTuposaHune WECHAT n WECHAT CALL

[DPI] OobasneH npoTokon FakeTLS (49319) ¢ Bannpaumnen

[VLAN-Rule] NepeHoc aaHHbIX vian group n3 UDR B SDR. nobanbHble Npasuna ons vian
drop/pass/hide/permit, 3agaHHble npexxHen CLI-komaHgon vlian group, CKOHBEPTUPOBAHbLI U
nepeHeceHbl 13 UDR B SDR ¢ ynaneHuem n3 UDR. OnucaHwne

[lo 14 Bepcumn NCNOJIb3yeTCs TOJIbKO 0A4Ha BCTpoeHHasn 6a3a aaHHbIx UDR (User Data
Repository) npegHasHavyeHa A NOCTOSHHONO XPaHEHUS AaHHbIX 06 ycayrax, NOANCUHIaX 1
Apyrux Hactponkax FastDPI.

C 14 Bepcun BeoanTcs pasgeneHne UDR Ha UDR n SDR. PasgeneHue nponcxoauT
aBTOMaTUYeCKM Npy 0OHOBIEHNM BEPCUN.

SDR (System Data Repository) npegHa3Ha4yeHa ona XxpaHeHUs HacTpoek FastDPI, He cBA3aHHbIX
¢ aboHeHTamMn. MoXXHO cymTaThb, 4TO SDR aBnseTca npogomkeHmem fastdpi.conf. Hukakon
cneumnanbHom akTuBauum SDR He TpebyeTca — Heobxogumble .mdb-hannbl co3gatoTca
aBTOMaTUYECKN NPU BKIOYEHNIN COOTBETCTBYIOWEro pexunma B fastdpi.conf.

[VLAN] VLAN rules — pnobaBneHbl CLI-koMaHabl. OnucaHmne

[VRRP] UcnpaBneHo: KoppekTHas obpaboTka nsmMeHeHus onuum vrrp _enable

[SNMP] Co3paH Moay/lb MOHUTOPUHIA KOMMOHEHTOB cUcTeMbl Mo SNMP

[IPv6] obaBneHa BO3MOXHOCTb ONpeaeneHns HanpaBaeHns B KOMOUHMPOBAHHOM Tpaduke
(IN+OUT B 0f4HOM NOPTY) Ha OCHOBe Npu3Haka local gnsa IP-agpecos. BkayaeTcs onunen
combined io direction mode

[VLAN-Rule] lobaBneHa noggep»xka 'any' BMecTo *' npu onucaHumn grnanasoHa VLAN.
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21.

22.
23.
24,

25.
26.
27.
28.

BRAS

N

10.

11.

12.
13.
14.

15.
16.

OnucanHune

[DPI][LOG] CoobuweHune o HexBaTKe ssl napcepoB nuweTcs B slave or He Ha Kaxxaoe cobbiTue,
a c nepuoanyHocTbio 1/50000

[DPI] Oob6asneHbl npoTokoabl ZALO CALL(49320) and VK _CALL(49321)

[DPI] NcnpaBneHa paboTa 6nokunposku B pexxmme hard ons SSL

[DNS] [JobaBneHa BO3MOXXHOCTb NoAcTaHOBKK/6noknpoBkm/oTbpoca DNS 3anpocos A, AAAA,
MX, HTTPS. Onucanve

[DPI] Oo6asneH npoTtokon BIGO_CDN(49324)

[DPI] OobaBneHa noaanep>xka UDP gnsa BIGOTV

[DPDK] YoaneHue ycTapeBlwnx HacTpoek rx channels n cBA3aHHbIX C HUMK MPOBEPOK

[PCAP] lobaBneHa BO3MOXXHOCTb COXPaHATb TPadMK 3a4aHHOro vlan ¢ NnomMoLLb0 NapaMeTpa
ajb _save vlan. OnucaHue

. [BRAS] MNopaepxka DHCP-Dual. OnucaHune
. [BRAS] MNopaepxka TepMuHaumm L2TP. OnncaHue
. [BRAS][PPP] Knto4 PPP-ceccun caenaH coctaBHbiM: 12subs id + tunnel-IP. Onsa PPPoE-

ceccunt TyHHenbHoro IP HeT (tunnel-IP=0). CLI-koMaHAbl, NPUHUMAIOLLNE B KaYeCcTBe KJI4a
subs id (subs prop show, 12tp show session, 12tp termwu np.) Tenepb MoryT
BO3BPaTUTb HECKO/IbKO 3anucen ¢ 0aMHakoBbiM L12subs id. OnucaHue

[BRAS][subs _grooming] cnpaBieHo: BO3MOXXHOE NnafeHne n3-3a roHkn npu octaHoeke fastDPI

. [BRAS][DHCP] UcnpaBneHo: nageHune npu pasbope oteeTa Framed-Pool Renew, ecnun B oTBeTE

HeT DHCP onuui

[BRAS] UcnpaBneHa COBMECTUMOCTb C NPeXHUM hopmaTom 18 ycnyru, rae bbiio MeHbLue
NpPOTOKO/10B 1 06a Mons B Npoduie HyXHO 6bI1I0 3aM0NHATH

[BRAS][Framed-Route] McnpaBneHo: BO3MOXHasA KOpKa Npy 0CBOBOXKAEHUN NaMSATH

. [BRAS] PehakTopuHr cessn ¢ PCRF: B HOBOW peanu3saumm BCe NOAKAOYEHUSA paBHO3HAYHbI,

owmnbka Ha noboM 13 HUX NPUBOAUT K NepenofKYEeHNI0 BCEX COeAUHEHUIN 1N Nepexoay Ha
apyrov PCRF. obaBneHbl CLI-kOMaHAbI:
1. pcrf connect show — BbIBOA TeKyLLero COCTOSHUA Y HAaKOMJEeHHOW CTaTUCTUKM MO
coefanHeHmnam c PCRF.
2. MpunHyaouTensHoe noakayeHne K ykasaHHoMmy PCRF pcrf connect switch
[<pcrf index>], rpe <pcrf indxed> — nHOEKC CTPOKM COeANHEHMA B NapameTpe
auth server. Ecnm <pcrf indxed> He yka3aH — nonaraeTcs paBHbiM 0.
OnucaHune

. [PCRF][PPP][Framed-pool] LobasneHo: B DHCP-onuuio Client-Id BkAoYaeTcs Takxe

tunnel-IP kak 4acTb naeHTudurkaTopa aboHeHTa. MoapobHee B pa3aenax Moanepxka IPv4-
nynos u lMopnepxka IPve-nynos

[PCRF][Acct] cnpaBneHo: oTKA4YeHe oTnpaBky Interim-Update. fIBHoe 3anaHne Acct -
Interim-Interval = 0 B oTBeTe Paanyca OOJHKHO OTKJO4aTb 0TrNpaBKy Interim-Update.
MoapobHee B pa3genax acct-interim-interval, PPPoE Radius Access-Request

[PCRF] JobaBneHa noogepxka 3agaHns ycayru 19 "MoameHa DNS", npodunb oba3aTeneH.
OnuncaHune

[BRAS][DHCP] N3MeHeHO: anropuTM CKOJb35LLLEro OKHa An4 rate limit

[BRAS] NcnpasneHo: owmbka npu cpaBHEHUN BpeMeHun npu 3arpyske ip_prop n3 UDR

[Acct] DobasneH aTpubyT VASExperts-Service-Type. Radius acct start/interim/stop B
aTpnbyTe VASExperts-Service-Type nepegaetcs Tvn aBTopusaunn. Onncaxme
[PCRF][L2TP] NcnpaBneHo: aTpubyTtbl NAS ons L2TP npun aBTOpU3aumm

[BRAS][L2TP] UcnpasneHo: data race npu 3aKpbITUM CECCUM
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17.
18.

19.

CLI

[BRAS][L2TP] UcnpaBneHo: data race npu co3gaHum TyHHens

[BRAS][L2TP] cnpasneHo: none oanHbl B 3aronoske L2TP ana data-nakeTtos. CornacHo RFC, B
data-nakeTax none len L2TP-3aronoBka SBASETCSA ONUMOHANbHLIM, HEKOTOpbIE peannsaunm
client L2TP He noHumatoT data-nakeTbl € nosem len B L2TP-3aronoBke. 3To ucnpasneHme
KoppekTupyeT nosegeHve FastDPI: ecnn data-nakeTbl 0T aboHeHTa NpuxoasT 6e3 nong len, To
n CKAT bynet nocbinaTb data-nakeTsl 6e3 3Toro nons. Ecav xe data-nakeTbl 0T aboHeHTa
copepxat none len, CKAT Takxxe byaeT ero Bkao4aThb.

[BRAS] NcnpaBneHo: oTnpaska KoMaHA 13 pending queue. B HeKoTopbIx ciiyvasx (Hanpumep,
npu nepexoge coctosHun pcrf-moHmTopa initial - connected) He BbI3biBaNacb OTMPaBKa
KOMaHA 13 pending queue, 4TO NPUBOAWUIO K "3aBUCAHNIO" KOMaHbl B 04epeamn Ha
HeonpeneneHHoe BpeMs (40 NepenofKNioYeHns B pe3ynbTaTe OWmnbKM CokeTa).

. [VASE_CLI] Co3pnaH yHuBepcanbHbid CLI gns ynpasneHus DPI, BRAS, DHCP(KEA), ROUTER(BIRD)

C NoAnep>XKon aBTopm3auum n norrnposaHns komaHa B TACACS (TpebyeTtca VEOS 8.x).
OnucaHwne

. [CLI] DobaBneHa nogaepxka subs id B komaHabl dhcp show, dhcp reauth, dhcp6 show,

dhcp6 reauth un dhcp disconnect. OnucaHune
B CLI-komaHay dev info pnobasneHo ums LAG, B KOTOpbIN BXOAMT nopT. OnucaHune
[CLI] Do6baBneHbl KOMaHAbl BbIBOAA CBONCTB M CTAaTUCTUKKM mempool

hal mempool props
hal mempool stat

Ana BbiBofa cTaTUCTUKM mempool TpebyeTcs cbopka DPDK ¢ BKItOYEHHBIM COOpOM
CTaTUCTUKM

[CLI] OobaBneHo: komaHpa stat flow ip6 BbiBofa cTaTUCTUKKM no IPv6 flow. OnuncaHme
[CLI] DobaBneHo: koMaHaa stat flow ip4 BbiBoga cTaTuCTMKK no IPv4 flow. AHanor BbiBOAa
B fastdpi stat.log. OnucaHne

. [CLI] DobaBneHa koMaHaa stat netflow. BuiBog obwein ctatuctukm no Netflow/IPFIX (To xe,

yTo BbiBOAMTCA B fastdpi stat.log B pa3pene "Statistics on NFLW_export"). Onucanune

. [CLI] DobaBneHa komaHda stat firewall. OnucaHue

. [IPFIX/Neflow] [JobaBneHa BO3MOXXHOCTb n3MeHeHns napameTpos IPFIX/Netflow 6e3

nepe3sarpy3ku fastDPI ¢ nomowwbio napameTpa ipfix reserved. OnucaHue

. [IPFIX] Oo6aBneHa arperauns coobweHnn ans IPFIX notokos FullFlow/DNS/META/NAT
. [IPFIX] OobasneH napameTp ipfix mtu limit, orpaHuymesatowmin gns udp-naketos IPFIX

MaKCUMasbHbI pa3Mep nepenaBaemoro coobuweHuns. NMoapobHee: HacTporka akcnopTa
Clickstream, HacTpoika 3kcnopTa 1 wabnoH Full NetFlow B ¢hopmaTe IPFIX

[IPFIX DNS] B IPFIX DNS no6aBneHbl HoBble anemMeHThl 224 (ipTotalLength) n 43823:3206 (DNS
transaction id). OnucaHune

[IPFIX] NcnpaBneHbl ownbky penHuymanusaumm IPFIX skcnoptepos

[IPFIX DNS] fobaBneHa BO3MOXHOCTb oTnpaBky DNS MX otBeToB no IPFIX. BkatoyaeTca nyTem
ycTaHoBKM 3 buTa (4) napameTtpa ajb_save dns. OnucaHuve

. [IPFIX] NcnpaBneHa owwmnbka popmuposaHus ExportTime B IPFIX Fullflow


https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_components:utilities:vase_cli
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:cli:dhcp
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:cli:subs#dev_info
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:cli:stat
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:cli:stat
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:cli:stat
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:cli:stat
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_options:opt_statistics:statistics_ipfix
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_options:opt_li:li_ipfix#настройка_экспорта_clickstream
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_options:opt_li:li_ipfix#настройка_экспорта_clickstream
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_options:opt_statistics:statistics_ipfix
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_options:opt_statistics:statistics_ipfix
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_options:opt_statistics:statistics_ipfix
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_options:opt_statistics:statistics_ipfix
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_options:opt_li:li_ipfix#настройка_экспорта_dns-ответов_или_dns-запросов
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_options:opt_li:li_ipfix#настройка_экспорта_dns-ответов_или_dns-запросов

8. [IPFIX] flobaBneHa HacTpamnBaeMas oTrnpaBka c4eT4mkoB drop octets/packets npu
topmumposaHuu IPFIX fullflow. Onucaxme

RADIUS

1. [FastRadius] MoxHo 3agaTb bind ipv6 address u bind ipv6 subnet ogHoBpemeHHo. Mpu
Hann4mm mackn 128 B Framed-IPv6-Prefix oHa He npoBepseTCcsa Ha OrpaHNUYeHME NO 3HAYEHUIO
bind ipv6 subnet. Onucanue

Router

1. [Router] AHoHCUpoBaHue benbix agpecos aboHeHToB Ana NAT 1:1 no ogHOMY K nocne
aBTopm3aumun. OnucaHue

2. [Router] cnpaBneHo: nepexeaT u 0TBOA IPv6-nakeToB Ha tap-nHTepdencsl. Link-local agpeca
He OTBOAWJIUCbL Ha tap, faxe ecsim 3TO ABHO 3afaHO B HacTpomnkax router.subnet6.

YTUnAuTbl

1. [DPIUTILS] O6HoBneHa yTunuTa checknat. OnucaHue
2. [DPIUTILS] O6bHoBneHa yTunuta dns2dic ¢ noaaepxkon 610KMpoBKN gomeHoB. OnncaHne


https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_options:opt_statistics:statistics_ipfix
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_components:radius:radius_requirements#поддержка_ipv6
https://wiki.vasexperts.ru/doku.php?id=dpi:opt_cgnat:%D1%81gnat_settings
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_components:utilities:management_utilities#checknat
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_options:dns_substitution
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