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Bepcusa 12.0 Machu Picchu

12.0 Machu Picchu ¥

MpoBEPUTbL TEKYLLYIO YCTAHOB/IEHHYIO BEPCUIO MOXXHO KOMaHLOM:

yum info fastdpi

OTkaT Ha 11.4.2:

yum downgrade fastdpi- -2 fastpcrf- -

Mocne obHOBNEHMA NN CMeHbI Bepcun TpebyeTca pecTapT cepsuca:

service fastdpi restart

o Ecnun ncnone3ytotcsa PCRF un/vnn Radius, nx Toxe Hago pectapToBaTth. Ona pectapta PCRF
NPeAnoyTUTENEH CNeayoLWnin NOPALoK:

service fastdpi stop

service fastpcrf restart
service fastdpi start

o He npoeBoaunTe 0bHOBNEeHMA sapa Linux. B HOBbIX Bepcusax sapa MoxeT ObiTb HapyLleHa
6uHapHasa coBmecTMocThb ¢ Kernel ABI n ceTeBon gpansep nocse o6HOBAEHUS He 3arpy3uTcs. Ecan
Bbl BCE-TaKW Npoussesn obHOBNEHNE, TO Ha BpeMs pelleHuns npobiemMbl HAaCTPOWTe B 3arpy3ynke
GRUB 3arpy3ky npexHeun sepcun sgpa: B hanne /etc/grub.conf yctaHoBuTe napameTp
default=1.

Ecnn npun obHoBNEHUN NosiBNsSEeTCS coobuieHme, 4To 0BHOBIEHMNE HE HAaMAEHO NN BO3HUKAIOT
I'Ip06J'IeMbI C 3aBUCUMOCTAMMN, TO Nepe 0bHOBNEHNEM BbLINOSIHUTE KOMaHAY:

yum clean all

N3meHeHus B Bepcun 12.0

CtaTbs B 6nore: CKAT DPI Bepcust 12.0 — 0630p 06HOBAEHUI

0630p Bepcum 12 Ha Rutube:

1. N3meHeHo: nepexon Ha DPDK 22.11 LTS.
2. NobaBneHo: pa3bop 3aronoskos ¢ 3awuton Chaos Protection B QUIC IETF.
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. JobaeneHo: napameTp (xonogHeln) nat transcode cidr, koTopbin 3afaeT CIDR 6enbix

agpecos onepaTopa. Bo3amMoxxHO TosibKo 2 CIDR. 3HayeHnsa ncnosib3yTCs Npyu nepekoanposke
6enbii -— cepbin gna NAT 1:1. [1ns ceporo agpeca MoxXeT bbiTb Ha3Ha4veH ntobon 6enbin agpec
ona NAT 1:1.

3meHeHOo: xaw yHKUMSA pacnpegeneHns no paboynm notokam: (crc(ip src) % nthread
+ crc(ip dst) % nthread) % nthread.

. N3meHeHo: anropuTm BblgeneHus benbix agpecos ans CG-NAT: crc(cepbin) % nthread +

crc(benbin) % nthread.

N3meHeHo: CoobuweHne [NFLW] very long operation ... BbIBOAUTCSA BCerga He3aBUCUMO
OT KONM4YecTBa NoOBTOPa COOBLLEHNI.

i3mMeHeHO: n3MeHeHo nMSA KaTanora 3anucu dannos — nobasneHo stream.

. JobaBneHo: cTaTUCTMKa BbIBOAA MHopMauumn no otrnpasneHunto Netflow/IPFIX

STAT -17:55:03: Statistics on NFLW export
a/b/c%/d/e

a - KOJINYeCTBO BbIMOJIHEHNA LUKIIOB OTMPaBKu
b - KOAM4eCcTBO LMKNOB OTMNPaBKU, KOrAa BPeMs, 3aTpavyeHHOoe Ha OTMPaBKY,
NPEeBbICUII0 NEPUOL, BbINOJIHEHUS LIUKOB
C - MPOLEHT MpeBbILLEHNS KOIMYECTBA LUKIIOB OTMPaBKK: b/a
d - BpeMsa B MUKPOCEKYHAAX MaKCUMasibHON NPOAO/IKUTENBHOCTU LKA OTNPaBKY
€ - BpeMs B MUKPOCEKYHax neprmoga OTAPaBKU CTAaTUCTUKKU (3HaYeHMe napameTpa
"'netflow timeout'' (nmapameTp 3agaeTcs B CEKyHAAX

MNpumep:
STAT -17:55:03: Statistics on NFLW export
45297us/30008163us

. [PCRF][PPPoE] cnpaBneHo: ecnun Pagnyc otTaaeT HaM IPv6-aapec BMecTo npedukca, Mbl He

aenanu npedmnkc n3 agpeca, 4To NPUBOANIIO K nNepeco3faHuto acct-ceccuin. BHoBb
co3paBaeMble acct-ceccmm Hbinm 6e3 NormHa 1 NPoYMX BaXKHbIX 415 NpoBanaepos aTpnbyTos.
[BRAS][L3-AUTH] 3meHeHo: Framed-Route Tenepb He npumeHsaeTca K PD-npedukcy.
[PCRF][ACCT] UcnpaBneHo: npu oTcoegmHeHun (unlink) 3anncm ot MysbTUCECCUN He
KoppekTuposanuce IP-agpeca gna mynbtuceccun. OTcoegmHenme (unlink) nponcxoanT npu
arperaumun. B pesynbTaTte B fasibHENLLEM K 3TON MYJIbTUCECCUN MOT N ObITb MPUBSA3aHbI
Apyrue 3anncu, He NMerLme y)xe K Hel HUKaKoro OTHOLLEHUS.

[PCRF][DHCPv6-Pool] UcnpaBneHo: opmmnpoBaHme nona Link-Address onsa Relay-Fwd npwm
OTNpaBKe 3anpoca Ha KOHKpeTHbIn DHCPv6-cepsep.

[BRAS][PPPOE-IP6] 3anpoc IPv6-agpeca u3 Framed-IPv6-Pool ocywecTBnseTcs no npmuxonay ot
KnueHTa nepsoro IP6CP Cfg-Req.

[CLII[ACCT] OobasneHo: BbiBoa NAS-aTpubyTos fastDPI-cepsepa B komaHgax PCRF acct show.
[BRAS][DHCP] UcnpasneHo: otnpaBka NAK Ha DHCP-Request ona gpyroro cepsepa.
NlobaBneHa nogaepxka DDP npodwnnen ans kapt Intel 700-series (apansep i40e) ans
H6anaHcnMpoBkmM TyHHenen PPPOE/GTP/MPLS npu ucnonb3osaHum dpdk engine=2. DDP
3arpyxaetca u3 canna /lib/firmware/intel/i40e/ddp/i40e. pkg npyn nHnumManusaumnm
i40e nopToB. Bpems xun3Hu 3arpyxeHHoro DDP-npogwunsa: o nepesarpysku cepeepa.
3meHeHo: anropuTm Bbibopa cepeepa ans 3anucu SDS.

[CLI] DobaBneHo: ycTaHoBKa 12subs id B komaHge subs prop set.

[BRAS][DHCP-Relay] LlobaBneHa nogaepxka L2subs id.

[BRAS][AUTH] fobasneHa nopaepxka 12subs id gns L3-aBTopm3auum, Tak Kak B oTeeTe L3
auth ot Paguyca MoXeT yka3blBaTbCH, 4TO 3T0 L2-abOHeHT.
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[BRAS][ARP-AUTH] OobaBneHa nogaepxka L2subs id.
[BRAS][PPPOE][CLI] OobasneHo: aTpmbyT 12subs id nns PPPoE-ceccuu.
[BRAS][PPPoE] YoaneHa nogaepxka aBTopusauny no MAC, 6e3 nornHa n napons, yaaneHue
onuuun bras_ppp_mac_auth.
[PPPOE][CLI] JobaBneHa nogaep)xka napameTtpa subs id, ngeHtudwmunpyowiero PPPoOE-
ceccuio.
[BRAS] lobaeneH knacc 121lan_id --- npgeHTudukatop L2-cetn. 121lan_id npefHa3HayveH ans
pa3neneHns aboHeHnTos no VLAN. 121an_id nony4vaetca n3 12subs _id, To ecTb ero
(hopMmpoBaHve 3a4aeTcs Ton xe onunen bras subs id. Mo cytn 121lan_id --- 370 VLAN-
npedukc n3 12subs id.
[BRAS][DHCP] Bce BHyTpeHHue Bl DHCP-ceccuin Tenepb y4mTbiBatoT 121lan id --- OH BXOAUT B
nx ko4 no MAC u Client-Id. To ecTb ABa aboHeHTa Cc ogHUM 1 TeM e MAC-agpecom, Ho B
pa3Hblx VLAN, cymTatoTca pa3HbiMu aboHeHTaMu (ecniv bras _subs id 3apaHo yymTbiBaTb
VLAN). BTopuyHble knto4n no Opt82 n Q-in-Q He yunTteiBatoT 121an_id. NoapobHee
bras_subs id.
NobaBneH HacTpoeyHbI NapameTp rx dispatcher meton xewwuposaHusa flow no paboyum
noToKam

o 0 --- N0 YMONYaHUIO NCMONb3YeTCs NPeXHUA MeTof (ip src+ipdst)sN ) & ip mask;

o 1 --- HOBbIN MeTo[ C nognepxkon nepekoanposkun ana NAT1:1 (CRC(IP

SRC)%N+CRC(IP DST)%N)%N.

[Radius monitor] JobaBneHa noaaepxka akcnopTa agpeca n nopta NAS, a Takxe apyrux
aTpubyToB.
[Radius monitor] JobaBneHo noaknoYeHne 12 ycayru.
[BRAS] [lobaBneHa HacTponka bras ppp lcp start timeout.

N3MeHeHus B Bepcum 12.1

ok W

[obasneHo: guarHocTnyeckas uHgpopmaumns NAT.

JobasneHo: nopaepxka pexuma On-Stick.

MwuHopHble ncnpasneHus B pabote CG-NAT.

Noppepxka 12 ycnyru” Ha VCHANNEL.

MoooepXxka 3arpy>aembix U3 o6naka NPOTOKONOB C MMEHAMN.
SDS: nepepnaya OaHHbIX B (hopMmaTe pcapng.

N3MmeHeHus B Bepcumn 12.2

N

. cnpaeneHns B BbiBOAE CTaTUCTUKKM yTunm3saumm CG-NAT.
. Pa3bop HoBbIx Bepcuin GQUIC.
. HoBas ycnyra 16 --- 6enbin cNnCok € nepeagpecaumnen Ha captive portal 6e3 poctyna

abOHEHTOB B UHTEPHET (MO NPUYNHE aBapun Ha anJnHKax, aboHEHT B 4OArOCPOYHOW
610KMpPOBKE U T.M.).
Hosasa ytunuta dpdkinfo. Onucanue.

N3meHeHus B Bepcuu 12.3

0630p Bepcun 12.3 Ha Rutube:
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1. OobasneHo: nooaepxka VRF B poyTepe
2. Cepsuc ynpasneHus asTopusaunein PPPoE Ha ocHoBe nons Service-name. OnucaHue B pasgene
HacTpoika asTopu3aunu PPPoE

fdpi cli help vlan group
vlan group : manage <add|delete|show> vlan group authorization policy
vlan group <group-id-> ... - manage <group-id
vlan group cas - manage <group-id- =
vlan group 2 deny auth pppoe - deny authorization by pppoe and
delete all its properties

vlan group 2 allow auth pppoe - allow authorization by pppoe

vlan group show auth pppoe - show policy authorization by
pppoe

vlan group 2 show auth all - show policy all authorization
protocols

vlan group show all - show all properties group

vlan group 0 show all
- full scan and print udr
vlan group 2 auth pppoe allow add service-name name=sname delay=3 -

show all properties all groups

allow authorization by pppoe service-name sname with podo-delay=
vlan group 2 auth pppoe deny add service-name name=sname delay=3 -
deny authorization by pppoe service-name vlan group auth pppoe

delete service-name name=sname - delete service-name sname and its
properties vlan group auth pppoe show service-name all - show

service-name policy authorization by pppoe
vlan group 2 drop - drop packet without any analysis
vlan group 2 pass - passthrough packet without any
analysis
3. JobaBneHo: nogaepxka oTnpaeku heartbeat gna BHewHnx bypass
4. NobasneHo: n3snevyeHune n nepenada B IPFIX kyku n3 Set-Cookie
5. YnydweHo: 6nokmpoBka KopoTkux nofasucaHunin TCP npoTokosa B noTokax IPFIX yepes

LOMONHNTESNIbHYIO YCTaHOBKY user timeout (B 4ONOSHEHWUM K CTaHOAPTHOMY MexaHu3My tcp
keep alive)

6. OobasneHo: nponssoanTenbHbin rx dispatcher=2 c paBHoMepHoON HanaHCMPOBKON MO
NPOM3BOJILHOMY KOJIMYECTBY NOTOKOB (HO 6e3 nogaepxkn natl: 1 ¢ TpeboBaHMEM Ha3HAYEHUS
KOHKPeTHbIX agpecos). OnucaHue B pa3aene HacTponka v ynpasneHune

7. [BRAS][PPPoE] cnpasneHo: dual-stack: gobaBneHune IP-agpecoB K y)ke CyLecTBYOLWEN
acct-ceccum

8. [PCRF] UcnpaBneHo: nepektoyeHne persist queue B pexum "ecTb CBA3b"

9. [CLI] OobasneHa komaHpa CLI fdpi cli pcrf persist queue reconnect, koTopas

Nno3BONISET caenaTb peKoHHeKT K fastDPI 6e3 cbpoca ovepenun. MoxeT ObITb MPUMEHEHA K
KOHKPETHOMY COeAMHEHMIO UK Ko BceM. OnucaHmne B pasaene YnpasneHue fastPCRF

10. [PCRF][PPPoE][Framed-Pool] VicmpaBneHo: co3paaHume acct-ceccum ¢ TeM session id, KOTOpPbLIN
Ob171 aHOHCMPOBAH NpW aBTOpPM3aLLUK

11. OobaBneHa nognepxxka opmata pcapng ans 3anucu B CX[

12. [CoA] OobasneHa obpaboTka CoA Update no 12subs id. OnucaHue B pasgene Radius CoA

13. [obasneHo: coxpaHeHue B s3kcnopTe NAT TpaHcnsumi ICMP npoTokona

14. N3meHeHo: napameTp nat _exclude private n cooTBeTcTByOWasn nogaepxka: int


https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_components:router
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_components:router
https://wiki.vasexperts.ru/doku.php?id=dpi:dpi_components:router
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:bras_pppoe#настройка_service-name_для_vlan
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:bras_pppoe#настройка_service-name_для_vlan
https://wiki.vasexperts.ru/doku.php?id=dpi:opt_cgnat:%D1%81gnat_settings#дополнительные_настройки
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:cli:pcrfctl#pcrf_persist_queue_reconnect
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:cli:pcrfctl#pcrf_persist_queue_reconnect
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:radius_integration:radius_auth_coa
https://wiki.vasexperts.ru/doku.php?id=dpi:opt_cgnat:%D1%81gnat_settings

15.
16.
17.
18.

19.
20.

21.

22.

23.
24,
25.
26.
217.

28.

29.

nat_exclude private;
BuTtoBas Macka onda Toro 4Tobel He aenatb NAT oNna cepbiX agpecos:
0 — Bcerpna nenaem npeobpa3oBaHune cepbiin -— benbin
1 — He penaem NAT onsa cepbix agpecoB (1p _src un ip dst cepble niv HaxoaAaTcA B
psz prms _user private)
2 —1ip src — cepbln C y4eToM psz_prms _user privateun AS pnadst ip = local
4 —1ip sSrc — cepbl C y4eToM prms_user _privatewun AS pnsadst ip = peer. OnucaHuve B
pa3fene HacTponka v ynpasJsieHume
[CoA] NobasneHa obpaboTka CoA Reauth no 12subs_id. OnucaHme B pa3gene Radius CoA
[CoA] fobasneHa obpaboTka CoA Disconnect no 12subs id. OnucaHue B pasgene Radius CoA
[fDPI] MakCcMManbHOE YNCNO KNacTepoB yBenmyeHo Ao 12 (bbino 10)
[PCRF][ACCT] LobaBneHo: nepenada atpubyta VasExperts-L2-SubsId B Acct
Start/Interim/Stop. OnucaHue B pa3gene Radius-aTpubyThl
[DPDK] fNob6aBneHo: disable Ethernet Flow Control Ha cTapTe nopTa
[PCRF][DHCPv6-POOL] UcnpaBneHo opmmposaHue Client-DUID npu coctaBneHnn DHCP6-
RENEW pnns Framed-IPv6-Pool
Client-DUID posixeH bbITb HeM3MeHHbIM Ha BCeM NpoTsxeHnn DHCPv6-ceccum, Have npu
Renew DHCPv6-cepBep MoXeT BblAaTb APYrou IPv6-npedurkc, 4To NpuBeaeT K 3aKpbITUIO
PPPoE-ceccun. Ina poctuxeHus HemsmeHsemoctu Ternepb Client-DUID dopmupyeTcs u3
12subs_1id aboHeHTa.
[PCRF][DHCP-POOL] NcnpaBneHa naeHTudmrkaums '3anpoc-oteeT' npu pabote ¢ DHCP-nynamu.
B KavyecTBe ngeHTUdrKaTOpa NCNOJIb3yeTCs:
Ona DHCPv4 — MAC-agpec aboHeHTa (chaddr) + xid 3anpoca
Ons DHCPv6 — onuus Client-Id u xid 3anpoca. Cepep obs3aH nepenatb onuuio Client-
Id B oTBeTE, B OT/INY4ME OT APYrMX ONUKIA 3anpoca.
[BRAS] lobaBneHa CLI-komanga dhcp show stat vrf
BbiBog yncna DHCP-aboHeHTOB B pa3pese VRF
[PCRF] JobaeneHa CLI-komaHpa pcrf radius enable/disable
[PCRF] JobasneHa CLI-komaHpa pcrf radius ping
[PCRF] JobaeneHa CLI-komaHpga pcrf radius status
3meHeHo: ecnn y ceccum HeT 6enoro agpeca — BkaovaeTca CG-NAT.
NlobaBneHo: ecnn ycnyra 11 yaaneHa, NAT BbiKt04aeTCa U 0CBODOXKAAOTCA pecypchbl.
MponcxoaunT TONBKO eCc/in eCTb (NpoYmTaHbl) AaHHble no flow
[BRAS][DHCP] Ncnonb3oBaHne MAC-agpeca aboHeHTa n3 DHCP-3anpoca ansa 12subs_id.
Mpwn popmupoBaHun L2-naeHTtudukatopa aboHeHTa (CM. bras_subs id) ucnonb3yetcs
srcMAC u3 ethernet-3aronoeka naketa. B cnyyae, ecnv DHCP-3anpocel npoxogat Yepe3 DHCP
Relay, srcMAC B ethernet-3aronoske DHCP-nakeTa yxe He siBnsieTcst MAC-anpecoM aboHeHTa.
DHCP-3anpocbl Bcex aboHeHTOB, npoxoasawunx Yyepe3 DHCP Relay, nmetoT oanH n 1ot e MAC B
ethernet-3aronoske n oanH 1 ToT Xe subs_id.
PeweHne: onsa popmupoBaHus L2-nageHtudukatopa MAC-aapec aboHeHTa Teneps bepeTcs 3
DHCP-nakeTa, none chaddr.
[PCRF] watchdog — HoBbI MOHUTOP Radius-cepsepoB. OnncaHne B pasaene MonHbIi CNNCOK
napameTpos
Hosble napameTpbl fastpcrf.conf:
o TanM-ayT NUHroBaHUsA Pagnyc-cepBepos, B CEKYHOAX.
Ecnn HeT HMKakmMx 3anpocoB aBTopu3aunn, fastPCRF nepnogmnyeckn nuHryeT Pagmyc-
cepsepa, nocbliaa Server-Status nam Access-Request. Ecnu cepsep oTBeyaeT, TO OH
CYMTAETCA AOCTYMHbIM. 3Ha4yeHne no ymMmonyaHuo: 60 cekyHa. radius keepalive=60
o User-Name (radius ping user name) n Password (radius ping user password)
ncesgoaboHeHTa 4119 NUHM-3anNpPoCoB.
FastPCRF nbiTaeTcs nogaepxvBaTb COeJMHEHNE CO BCEMUN ONMMUCaHHbIMKU Pagunyc-
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cepsepamu, Neprmoamnyecky Nochlias NUHrr-3anpoc Ha cepsepa.
MuHr-3anpoc — 3To 3anpoc Status-Server (ecnu Pagunyc ero nogaepXXvnBaeT) nuamn
0bbI4HbIN Access-Request ¢ 3agaHHbIMK User-Name n Password. 3Tu napaMeTpsbl 3a4atoT
User-Name u Password ons nuHr-sanpocoB Access-Request (B Server-Status aTn
napameTpbl He Ucnosb3yTcs). FastDPl BaxxeH caM haKT 0TBETa cepBepa Ha MUHT-
3anpoc, cogepxunmoe oteeTta (Access/Reject n nx atpubyTbl) He aHanusnpyeTcs. Ecam
HaHHble User-Name 1 Password He 3afaHbl — NUHM-3anpoc Access-Request Bce paBHO
byneT nocblnaThCs, Ho 6e3 aTpmbyToB User-Name n Password. 3Ha4yeHMI N0 yMOJTHaHMIO
HeT. NapameTp radius revive period yhaneH 3a HeHafobHOCTLIO.

N3meHeHo: Ona flow ctaButca npusHak p_flow - cmn.bts check ip |=

ntconnt::bts nat must whip

Mpr3HaK roBopuT 0 TOM, 4TO MAET obpalleHmne c ceporo agpeca n onsa atoro flow Tpebyetcs

benbii agpec. Ecnv benbii agpec He Ha3HayYeH — MONbITKKX BblgesieHus 6enoro agpeca

npogoxkatTcsa (Ana TCP — Tonbko ecnu SYN). 370 NpomcxoguT n3-3a TOrO YTO MOTyT UATHU

3anpockl C Ceporo agpeca, a ToJIbKO NOTOM nosasaseTcsa ycayra 11, Ho flow yxe cywecTsyeT u

OyLeT BEYHO MepTBbIN.

N3meHeHo: Ecnun ans flow 3agaH 6enebin agpec, nposepseTcs Haanydme 11 ycnyrun. Ecnm ycnyru

HeT — benbln agpec ocBoboxfaeTcs.

[Router] obaBneHo: coobuyeHne 06 ownbke B fastdpi alert.log "VRF He umeet TAP"

Ecnn VRF He uMeeT HM 04HOro aeBanca — HEBO3MOXHO aHOHCMPOBaTL aapec B Takon VRF.

NaHHas owmnbka BoiBoanTCcsA B fastdpi alert.log He Yawe 4em pa3 B 4ac Ansa kaxgoro VRF

fobasneHo: komaHabl fdpi cli: nat dump transcode, nat dump translater [ums

npocunsl], nat dump translater data [umsa npoduna]

Hosoe nmsa npouns nonmcmHra — BV##NNNN [#MMMM] [#++++- - - - ], rae NNNN — ckopocCTb

BXoAsLero Tpaduka B kbut/c, MMMM — cKOpOCTb UcxoasLwero Tpaduka B Kbut/c, + —

BKJIOYEHHbIN KNacc, — — OTKJIOYEHHbIN Knacc. OnncaHme B pasgene ATpubyTbl aBTopM3aLmm

aboHeHTa

[PCRF] lobaBneHo: HoBoe 3Ha4yeHne chaddr@opt60 ons onuum radius user name dhcp

Mpumep: radius user name dhcp=chaddr@opt60, User-Name B Access-Request

opmupyetcs n3z MAC-agpeca 3aronoska DHCP nakeTta (none chaddr) u onumm 60, ecnm 3Ta

onumsa ectb B DHCP-3anpoce. OnuncaHue B pasgene DHCP Radius proxy - Access-Request

N3MeHeHo: ynydweHo pacno3HaBaHme FACEBOOK VIDEO

WNcnpasneHo: npu pasbope quic ietf ana nepsoro naketa CRYPTO, ecnn 3agaH offset==0

— nposepsaeTcs hakT BO3IMOXHON (hparMeHTaLnu

[obaBneHo: n3MeHeHNs NapcuHra — y4yeT n3MmeHeHui B Bepcuax Google QUIC: oo sepcum 34

66110 gononHUTENbHoe nose "Private Flags". He pa3bupanu Takme nakeTbl, HA4YUHAA C BEPCUN

39 — u3MmeHunca nopsaaok 6ant gna sanuck "Data Length"

[obasneH NoAMCKHr 1 ycayra 16 no 3HaYeHnam nus nMeHun npoguns. OnncaHue B pasgene

ATpnbyTbl aBTOpU3aLuy aboHeHTa

[BRAS] lobaBneHo: HoBas onums bras_ip filtering

[hot] ®unbTpauma Tpaduka (buuToBas Macka) MO yMONHAHUIO OTKOYeHa (=0).

JonycTumble narn: 0x0001 — KoHTposb NoaMeHbl IP aboHeHTa (restricting forged

traffic). lponaem nakeT Ha nyTn subs - inet, ecan IP-appec aboHeHTa (SrcIP)

Hen3BecCTHbI ons L2 BRAS n bras term by as = 0 u AS aboHeHTa He local.

bras_ip filtering=0

[BRAS] lobaeneHo: onuns bras_vrf isolation — usonaumsa Ha yposHe VRF. OnucaHuve B

pasgene MapwpyTunsaTtop Soft-Router

NlobaBneHa HoBasi onuma fastdpi.conf: [hot] N3onauma VRF. Mo ymonyanuio (0), L2 BRAS

He n3oampyeT aboHeHTOB 13 pa3Hbix VRF: ECn AaHHbIN peXxnm BkAoYeH (1), To aboHeHTLI 13

pa3Hblx VRF 6yayT n3onnposaHbl Apyr OT Apyra: Ans aboHeHTa 13 VRFL: w03 TakXe f0/KEH

6biTb B VRF1, local interconnect byget paboTaTb TosIbKO Ans aboHeHTOB 13 Ton xe VRF1.
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42.
43.

44,

45,

46.

47.

48.

49.

bras vrf isolation=0
Mpy BKOYEHUIN 3TOW OMLUN:

o 1. ARP aboHeHTa K w3y — obpabaTbiBaeTca fastDPI Tonbko ecnn aboHEHT 1 W03 B

onHoMm VRF
o 2. ICMP ping wnto3a — obpabaTtbiBaeTcs fastDPI Tonbko ecnm aboHEHT 1 W03 B 0AHOM
VRF

o 3. local interconnect — npumeHseTcs Tonbko ecnn oba aboHeHTa B ogHOM VRF
WcnpaBneHo: coobuweHns ob owmbke ana KAMeHTa He AO/KHbI cogep»XaTh LF B json
[BRAS][ARP] N3meHeHo: 06paboTka ARP K wwto3y. OTBevyaeM Ha ARP-3anpoc K W03y TOJIbKO
ecnn VRF oTnpasuTens v wi3a cosnagatT (sender n GW HaxoaaTcsa B ogHon VRF)
[VRF] N3meHeHo: 3anaHune umenun VRF Yyepes ycnyry 254 (Tonbko Radius). OnucaHue B pasgene
MapwpyTusatop Soft-Router
[BRAS][DHCP-Proxy] Session-Timeout n Lease-Time gnsa Framed-Pool.
Ecnn appec BbiaaH u3 Framed-Pool Ha manoe Bpemsi (Manoe lease-time) n yka3zaHo 6onbLioe
session-timeout npu aBTOpPM3aLMK, TO BCe 3anpockl Renew/Rebind oT aboHeHTa HY>XHO
nocolnate Ha DHCP-cepBep 4epe3 PCRF gna npoaneHunsa nnueHsunn, nHadye DHCP-cepeep moxeT
nocymTaTh, YTO agpec cBobogeH. PeaBTopm3auns NPoOM3BOANTCA TONLKO NPU AOCTUXKEHUN
session-timeout
NobaBneHo: noaaepxka ycnyrm 16 — obpaboTka 3anpocos SYN 1 nocneaytouias
nepeagpecauuns 6e3 nepenayn NnakeTos B MHTEpHeT. OnucaHne B pasgene ATpubyThl
aBTopu3aumm aboHeHTa
[Router] [lobaBneHo: obwme neighbor cache ons VRF.
B HacTponky VRF nobasneHa onuma: router vrf { [cold][optional]
Ctpoka — nmsa ARP kewa ansa gaHHon VRF no ymondaHuio, kKaxabli VRF umeet csoi
CcobCTBEHHBIN, N30NMPOBaHHbLIN OT Apyrux ARP/Neighbor kew. Ecam HYy»>XHO, 4TO6bl HECKONBbKO
pa3Hbix VRF nmenun obwmin ARP/Neighbor kew, To cnegyeT 3agaTb B onucaHum 3tnx VRF ogHo
N TO e 3HayeHue onuum neighbor cache. neighbor cache=.. }. OnucaHue B pa3gene
MapwpyTtunsatop Soft-Router
[PCRF] fastpcrf.conf onuus radius user name dhcp — nobaBneHo HoBOe 3HaYyeHue
opt6l@opt60: radius user name dhcp=opt61@opt60. OnucaHue B pasgene DHCP
Radius proxy - Access-Request.
User-Name B Access-Request hopmupyeTcs n3 DHCP-onumin 61 n 60, ecnv 3Ty onuum eCTb B
DHCP-3anpoce.
Hosble onuumn fastpcrf.conf — B Kakmux atpubyTtax nepenasatb DHCP-onunn B Access-
Request
[hot] 3apaHume aTpubyToB, B KOTOPLIX NepeaatoTca onumn DHCP. ®opmaT 3agaHus:
attr _dhcp opt43=vendorId.attrIdrge vendorId — id BeHgopa, ynucso ot 0 go 2°32-1.
Ecam vendorId != 0, To 3HavyeHune nepenaetca B VSA-aTpubyTe.
Ecam vendorId == 0, To 3HaYyeHmMe nepenaeTcs B 0bbl4HOM Pagunyc-atpmbyTte (He-VSA)
attrId — id atpmubyTa, 4ncno ot 1 go 255
MpennonaraeTcs, 4To aTpmnbyTbl nMetoT TN octets (nepenatoTcs Kak ecTb B OBMHapHOM Buae)
3HayveHune 0.0 — He nepenaBaTb AaHHbIN aTpMbyT Ha Paanyc-cepsep
3Ha4yeHnsa No YMON4aHuio ykasaHbl HUxe: attr dhcp opt43=0.0,
attr dhcp opt60=43823.34 # VasExperts-DHCP-ClassId,
attr dhcp opt61=43823.33 # VasExperts-DHCP-ClientId
[obaBneHo: nopaep>xka ycnyru 16 n COoTBETCTBYOLWEro Npodunsg — 3afaHue, yoaneHue,
npocmoTp Yepes fdpi ctrl npodwmnb coBnafaeT co CTPYKTYpOn ons ycayru 5
Mpumep 3apaHusa: fdpi ctrl load profile --service 16 --profile.name
portal info 1 --profile.json '{ "ip list"
"/var/lib/dpi/ip list 1.bin", "redirect" : "http://info.test.ru" }'
napametp max_profiles serv16 — 3afiaeT MakCMMasbHOe K0J-BO npoduen. Mo
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ymon4daHuio 32. OnucaHue B pasaene ATpubyTbl aBTopusauny aboHeHTa
50. [DHCP-Proxy] BeegeHbl pexxumMbl 06paboTkm CoA Disconnect. OnucaHue B pasnene Radius CoA
JobasneHa HoBas onuma bras_dhcp _disconnect, koTopas sBnseTca 6BUTOBOM MaCKOM
cnepyowmx naros:
o Ox0001 — disable acct stop, He nocbinaTb HemeaneHHo acct stop ong
disconnected DHCP-aboHeHTa
o Ox0002 — disable L3 auth, He BbiInonHATL L3-aBTopm3aunn ana disconnected DHCP-
aboHeHTa
o Ox0004 — block traffic — 6noknposaTh BeCb Tpaduk oT disconnected aboHeHTa (TO
eCTb Ha NyTn subs - inet)
o Ox0008 — Ha DHCP Request - oTBe4aTb NAK
o Ox0010 — urHopuposaTb DHCP Request (»xxaem DHCP Discovery)
51. [DHCP-Proxy] [JobaBneHo: KOHTPOb CMeHbI IP-agpeca aboHeHTa
Ecnn aboHeHTy BbigaeTcsa apyron IP-agpec, To And npexHero IP-agpeca Hy)KHO caenaTtb
LEeaHOoHC
52. [VRF][CLI] Nognep»xxka VRF nobasneHa Bo Bce CLI-komaHAbl poyTepa

N3MmeHeHus B Bepcuu 12.4

0630p Bepcun 12.4 Ha Rutube:

DPI

1. [lobaBneHo: NoAAEPXKA A5 MPOTOKOJIOB OrPaHNYEHUNIA CKOPOCTU OTAE/bHbIX CECCUI U
onpeaeneHne KNaccos Tpadrka Ha YPOBHSAX KaHana n aboHeHTa OnucaHve B pasaesne
MONIMCUHT MO CECCUN 1 NepeonpeneneHne KnaccoB Tpaduka

#0719 noa[epXXKW 3ToW yCayru notpebyeTcsa AONOJIHUTE/IbHasA orepaTuBHas namMsaTh (1o
CPaBHEHWIO CO CTaHAapPTHbIMK TpeboBaHMAMM), OHa PE3EPBUPYETCS HACTPONKOMN
support service 18=1 #B /etc/dpi/fastdpi.conf

speedtest csl
default keep
cat dscp prof 1.txt|lst2dscp /tmp/dscp prof 1l.dscp

speedtest tbf rate 1l6mbit inbound.rate 16mbit

bittorrent tbf rate 8Mbit

signal tbf rate 1lkbit inbound.rate 2kbit

TCP Unknown tbf rate 8Mbit burst 1Mbit inbound.rate 8Mbit inbound.burst
1IMbit

cat tbf prof 1.txt|lst2tbf /tmp/tbf prof 1.tbf
#0bpaTHoe KoOHBepTUpoBaHne tbf2lst /tmp/tbf prof 1.tbf

fdpi ctrl load profile --service --profile.name test dscp --
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profile.json '{ "dscp" : "/tmp/dscp prof 1l.dscp", "tbf"
"/tmp/tbf prof 1.tbf" }'

fdpi ctrl load --service --profile.name test dscp --login DEMO
#unan/n
fdpi ctrl load --service --profile.name test dscp --vchannel

2. JobaBneHo ynpasneHue yposHaMm 0bpaboTku Tpaduka Ha yposHe VLAN. KomaHga hide
No3BOJISIET cAenaTb Apon TpaduKa C npeaBapuTesbHbIM aHanu3om. OnucaHue B pasgene
O6paboTka Tpaduka no VLAN

fdpi cli vlan group <id> drop
fdpi cli vlan group <id- pass
fdpi cli vlan group <id- hide

3. WcnpasneHo: npu cBA3bIBaHUK IP ¢ NOrMHOM NpoBepsieM, He CBSi3aH N y)Xe AaHHbIN IP € 3TuM
nornHoMm. ®yHkums mtd bind ip login cBsizbiBaHMA IP ¢ normMHom 6€3yCcnoBHO BbINOAHANA
unbind nepep cBA3bIBaHWEM, HE MPOBEPAA TEKYLLYIO CBA3KY. unbind o4ynwiaeT TekyLme
yc/yru, B TOM 4ucne u faHHole ycnyru 9 (netflow, accounting), 4To npMBOANIIO K TUXOMY
cbpocy acct-c4eTYMKOB Mpu peaBTopm3aunm aboHeHTa B C/ly4ae, eCan CUHXPOHM3aumns auth n
acct B fastPCRF oTknto4eHa. [laHHbIn KoMMUT gobaBnseT npoBepKy: ecau IP y)xe cBA3aHO C
npaBWJbHbIM JIOrMHOM, - bind/unbind/rebind nenaTb He HYXHO, yHKLNS
mtd bind ip login npocTo Bo3BpallaeT pesynbTaT "ok".

4. [lobaBneHbl NPOTOKObI
"DTLS","RTCP","LIGHTWAY","GOOGLE_MEET","JITSY","WECHAT","DOT","META_CALLS"

5. Yny4yweHo getekTupoaHue Skype B STUN

[lobaBneHa curHaTypa npoTokona radmin-port

7. JNobasneHa noogepxka IPv6 channels (c reload). OnncaHne B pasaene MoancuHr
BupTyanbHoro kaHana (vChannel) — HacTtponka ons CIDR
MNpumep 3apaHnA:

o

fe80::
cat ipchannels6.txt | as2bin6 /etc/dpi/ipchannels6.bin

8. NobasneHa 6n10kmnpoBKa Bcero IPv6 npu BkaoydeHHon 4 ycnyre n onumm block options=4
9. WcnpaBneHa owunbka B netektope TELEGRAM TLS, npmBoasALwas K n3bbITOYHON AeTeKLnm
10. OobasneHa nognepxka reload gna IPvé channels
11. OobasneH npoTtokon LiveU. Nl3MmeHeHO Ha3BaHWe NpoTokona radmin-port Ha radmin. Cnucok
NOEHTU(NKATOPOB HOBLIX MPOTOKOI0B

DoT

RTCP
LIGHTWAY
GOOGLE MEET
JITSY
WECHAT

DTLS

META CALLS
LIVEU LRT

12. NlobasneHa HacTpomnka vchannels default= ona nomelweHnsa HepacnpeLeneHHoro no
LpYyruM KaHanam Tpaduka B OTAeNbHbIA KaHan (Ho He 0!). OnuncaHwe B pasgene MNoancuHr
BupTyansHoro kaHana (vChannel) — HacTpoika
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13.

14,
15.

16.
17.

18.
19.
20.
21.
22.
23.
24,

25.

26.
27.

28.

BRAS

Ll

icnpaBneHo: NOCTpoeHMe CTPYKTYP 4S8 oTBoAa Tpadumka Ha TAP (Owwnbka copTUPOBKHK
mMaccuBa IPv4-anpecos).

NobasneHa nogaepxxka 18 ycnyru gns vchannels

[lobaBneHa nogaepxka 49 ycnyrun gna kaHanos n aboHeHTOB: 6110kupoBka IPv6 Tpaduka.
OnuncaHue B pa3gene AKTuBauus ycayru no 6nokuposke IPv6 Tpadumka

fdpi ctrl load --service --login DEMO
fdpi ctrl load --service --vchannel

MNepenmeHoBaH nNpoTokon JITSY = JITSI

NcnpasneHo: ons BUpTyanbHblX KaHanos DSCP onpegenseTcs TObKO eC/iv YCTaHOBJEH
napameTp support service 18. OnucaHue B pasgesne MNosIMCKMHT NO Ceccmm un
nepeonpegeneHve Knaccos Tpagpurka — KoHgurypaumnsa CKAT

YyeT Homepa ASN ans netektupoBaHuss GOOGLE MEET Ha 6a3e DTLS

llobaBneHo: onpeneneHmne npotokona WECHAT

cnpasneHo: onpeneneHne whatsapp_voice ona TpaHCNopTHOro npotokona TCP
NcnpaBneHo onpegeneHne custom npoTokosioB Ha ocHoBe IPv6 agpecos/CIDR
Yny4yweHo pacrno3HasaHue openvpn, holavpn, signal

JobaBneHa BO3MOXXHOCTb AONOJIHATL onpegeneHune signal

[lobaBneHa BO3MOXXHOCTb 1Ucnonb3oBaHusa CIDR, agpecos u nopToB ans IPv4 n IPv6 B YepHbIX 1
6enbix cnuckax. B cnyyvae 3apanHns CIDR nnm agpeca 6nokupytotcs sce TCP nopTsel (UDP ¢
HacTponkon udp block=3) OnucaHwue B pa3gene MNoaroToBka Ci0Bapei Co CMCKOM
610KMpyeMbIX pecypcos

[obaBneHbl yTUANTLI NPOBEPKU BXOXKAEHMA B YepHbIn cnucok checklock u B custom
npoTtokon checkproto. B KOMaHAHOW CTPOKE HY>XHO yKa3aTb agpec Uam agpec nopt.
NcnpaeneHo: obpaboTka stun ons TCP

i3meHeHO onpepeneHne no realm: ecnun 3agaH 4pyrov NPOTOKOJ — CMeHa NpOoTOoKoa
NPOUCXOAMUT Cpasy.

HobasneHo: ycnyra 17 (6e3 npoduns) — 3epkanmpoBaHune Tpaduka B 3agaHHbIN VLAN.
OnucaHve B paspgesne 3epkanuposaHue B VLAN

#lapameTpbl B fastdpi.conf:

span_vlan=

span_ trace=

#/[1719 AMarHOCTUKY MOXHO UCMOJIb30BaTh:

#trace ip wwm span trace wim ajb save emit

#ecnn 3agatb ycnyry 12 v 17, To B pcap yBUAUM OPUrMHAEJIbHYIO 3arnch 1
3epKanpoBaHHYo

NcnpasneHo: TpaHcnauma VLAN gna ARP-nakeToB inet-subs

NcnpaeneHa ownbka c Homepamu AS B IPFIX

NcnpaeneHa ownbka nogaepxku framed-pool

JobasneHo: napameTp netflow tos format, dopmat gaHHbIx nons TOS B IPFIX:
netflow tos format=0 (3Ha4yeHme no ymonyaHuio), 3 bit (Tonbko npuopuTteT), 1 6-bit
(monHbin DSCP). OnuncaHmne B pasgene Hactpoika akcnopTa Full NetFlow B hopmaTe IPFIX
Nob6asneHo: B ipfix fullflow gobaBneHa nepefayva AONOJHUTENBHOIO NOASA -
opurnHansHoro TOS n3 IP 3aronoBka, MOXXHO ByaeT CTPOUTb OTHETHI MO BHELLIHEN pa3MeTKe
WNcnpasneHo: dhcp nak issue
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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

10.

11.

12.

13.

14,

15.

16.

NAT

icnpaBneHo onpeneneHue kaHana B IPFIX onsa IPv6

. JobaeneHune optl25 ¢ Ha3BaHWeM nyna nepson onuuei. MpuynHa: KEA npu onpegeneHmm

KJlacCa knmeHTa (optl25) pasbupaeT ToNbKO NepBoro BeHaopa OnnucaHne B pa3aene
KoHgurypuposaHme fastPCRF — Moaaepxka IPv4-nynos

. 3akpbiTne DHCP-ceccnin nocne CoA Disconnect. Ecin nocne PoD (CoA Disconnect) He npuLwinio

Hukakoro DHCP-3anpoca fo ncteyveHus lease time, To Takyto CECCUIO HAA0 3aKPbITb C
OTNpaBKOWN feaHoHca v acct stop. Mpu 3ToM cnefyeT y4nTbiBaTh TOT (PaKT, 4TO y aboHeHTa
MOXET M3MeHUTbCA Tun ceccum — Bmecto DHCP ctaTh StaticlP nnm PPPOE; B 3TOM cnyvae
DHCP-ceccust nomxHa bbiTb 3aKkpbiTa 6€3 aeaHoHca n acct stop. Radius CoA — Disconnect-
Request

CLI: B BbiBOA KOMaHAbl dhcp show gobasneH HoBbi NnapameTp ts lease expired - Bpems
OKOH4YaHus lease time.

JobasneHa onuma acct disable interim update - 3anpet otnpasku Interim-Update. He
oTnpaenaTh Interim-Update: acct _disable interim update=1. o ymonyaHuio

acct disable interim update=0 (Interim-Update oTnpasnsetcs). OnnucaHve B pasgene
HacTtponku fastPCRF

NlobaBneHa nogaepxka IPv6 ona CoA. Command-Code=1 — nownck acct session no IP. Monck
acct-ceccmm moxeT BecTuCb Mo IPve-npedukcy atpnbyTol Framed-IPv6-Prefix nam
Delegated-IPv6-Prefix. B oTBeTe KOMaHbl YKa3blBaOTCA BCe U3BECTHbIe IP-aapeca
HanfeHHon acct-ceccunm — Framed-IP-Address, Framed-IPv6-Prefix, Delegated-IPv6-
Prefix. Radius CoA — 3anpoc accounting-ceccun gna gaHHoro IP-agpeca

NcnpasneHo: cli-komaHga dhcp show stat vrf. lNpu onpeneneHnn "»>XmMeoctn" ceccnn He
nposepssca subs id aboHeHTa, — nepepadya IP-agpeca opyromy aboHEHTY MOXXET MnosaoMaTb
3Ty CTAaTUCTUKY

NcnpaeneHo: obHoBneHne lease expired aons agpeca us Framed-Pool

llobaBneHo: nogaep>xka Huawei vendor-specific Ter 1. 3Ha4eHne NUHTEPNPETUPYETCS KakK
ADSL-Forum-Circuit-Id. Ecnn PPPoE-nakeT conepxut Circuit-ld n Huawei tag 1, 1o
npennoyteHne otaaetcs Circuit-ld, Huawei tagl nrHopupyetcs. OnucaHue B pa3gene dopmat
Access-Request ons PPPoE-ceTen — Mongepxka Huawei vendor-specific tag 1

cnpasneHo: feaHOHC NpexXHero agpeca, ecn KINeHTY BblaeTCs HOBbIV

. |/|CI'IpaBJ'IEHOZ 06pa3OBaHI/Ie KOPKW MNpwn BblAENEHNN I'Iy6}'ll/|‘-IHOF0 allpeca (peuKoe cobbiTue: npn

yoaneHun ycnyru NAT B MOMEHT BblaeneHns nyeanyHoro)

COPM

1.

2.

SDS

1.

1)

[lobaBneHo n3pnevyeHme nHgopmaumnm n3 Radius avp framed-ipv6-prefix. [lobaBneHa
oTnpaBka framed-ipv6-prefix n delegated-ipv6-prefix no IPFIX
NcnpasneHus gna COPM: IMAP, revision

ABToMaTunyeckasn reHepauns UUID n coxpaHeHue B hanne /var/lib/dpi/sdsuuid.dat

Mauyy Mukyy --- "ropog cpean obnako", pacnonoxeH B MNepy, nmeeT cTaTyC BcemnpHoro Hacnegusa
FOHECKO


https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:ip_pool:ipv4#конфигурирование_fastpcrf
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:ip_pool:ipv4#конфигурирование_fastpcrf
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:ip_pool:ipv4#конфигурирование_fastpcrf
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:ip_pool:ipv4#конфигурирование_fastpcrf
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:ip_pool:ipv4#конфигурирование_fastpcrf
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:radius_integration:radius_auth_coa#disconnect-request
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:radius_integration:radius_auth_coa#disconnect-request
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:radius_integration:radius_accounting:setup
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:radius_integration:radius_accounting:setup
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:radius_integration:radius_auth_coa#запрос_accounting-сессии_для_данного_ip-адреса
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:radius_integration:radius_auth_coa#запрос_accounting-сессии_для_данного_ip-адреса
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:radius_integration:radius_auth_coa#запрос_accounting-сессии_для_данного_ip-адреса
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:radius_integration:radius_auth_coa#запрос_accounting-сессии_для_данного_ip-адреса
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:radius_integration:radius_auth_coa#запрос_accounting-сессии_для_данного_ip-адреса
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:radius_integration:radius_auth_coa#запрос_accounting-сессии_для_данного_ip-адреса
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:bras_pppoe:bras_pppoe_radius:bras_pppoe_radius_req#поддержка_huawei_vendor-specific_tag_1
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:bras_pppoe:bras_pppoe_radius:bras_pppoe_radius_req#поддержка_huawei_vendor-specific_tag_1
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:bras_pppoe:bras_pppoe_radius:bras_pppoe_radius_req#поддержка_huawei_vendor-specific_tag_1
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:bras_pppoe:bras_pppoe_radius:bras_pppoe_radius_req#поддержка_huawei_vendor-specific_tag_1
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:bras_pppoe:bras_pppoe_radius:bras_pppoe_radius_req#поддержка_huawei_vendor-specific_tag_1
https://wiki.vasexperts.ru/doku.php?id=dpi:bras_bng:bras_pppoe:bras_pppoe_radius:bras_pppoe_radius_req#поддержка_huawei_vendor-specific_tag_1

2)

3anunck aboHeHTCcKoro Tpaduka B PCAP cainn



	Содержание
	Версия 12.0 Machu Picchu
	Изменения в версии 12.0
	Изменения в версии 12.1
	Изменения в версии 12.2
	Изменения в версии 12.3
	Изменения в версии 12.4
	DPI
	BRAS
	NAT
	СОРМ
	SDS



