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IXNetwork — Software Defined Network (SDN) Test Solution

MposepkKa pa3nunuHbix TexHonoruii SDN ana cootsercTeus notpe6HocTAM 6U3Heca

Mpob6nema: SDN meHseT NPUHLMNbI NOCTPOEHUA CeTeN

SDN chopmmpoBanach Kak HoBas ceTeBas napaaurma, npeobpasyrolas CyLWecTBYIOLLYHO 3aKPbITYHO
CeTb B OTKPbITblE M NPOrPaMMMUPYEMbIE KOMMOHEHTbI BbICOKOMacLWTabrpyemoit 061a4Hoi
MHbpPacTpyKTypbl. OHa Nnepeonpeaenser Noaxo4 K NOCTPOEHMIO ceTei, YTobbl Aydlue NoAAePKMBaTb
rMbKoCTb BU3Heca. ITOT nepexos TPebyeT BCECTOPOHHEro TECTUPOBAHMA U NPOBEPKK, YTOGbI
y6eautbea, uto SDN geitcteuTenbHO obecneynBaet 3ass/ieHHble NpeumyLecTsa. [ocKoabKy
CYLLECTBYET HECKO/IbKO Pa3BUBAOLMXCA M KOHKYPUPYIOLWMX TEXHONOMMI, NpeAHa3HaYeHHbIX AA
Pa3/IMUYHbIX CLEHApWEB pa3BepTbiBaHWA, NpoM3BoaUTENAM 060pYA0BaHMSA, NOCTABLLMKAM YCAYT U
NPeAnPUATUAM KPUTUYECKM BaXKHO MMETb BO3MOMHOCTb 6bICTPO M TLLATeNbHO KBanndULMPOBaTh
NPOAYKTbI M CEPBUCHI A0 Pa3BEPTbIBAHUA.

PeweHue: KOMNAEKCHOE TECTOBOE pelleHue aNA GUHAMUYHbIX U pa3Hoobpa3Hbix SDN-ceTeit
Pewenune IXNetwork SDN gns tectuposaHua npeaoctasnset Habopbl GYHKLMIA, OXBaTbiBatoLMeE
pasnanyHble noaxoabl K TexHonornam SDN, skntouasa passeptbiBaHe OpenFlow c Hyna, SDN-
TEXHO/IOTMKN OMNEePATOPCKUX CETEN, OBEP/IEN BUPTYaA/IN3aLNM LEHTPOB 00PaboTKMN AaHHbIX, a TaKXKe
o6yt opkectpauumio u ynpasnenue. Pewerne IXNetwork SDN amynupyet cnoskHble
MHorocepsucHble SDN-cetn onepaTtopckoro maciutaba, 4tTobbl noasepraTb YCTPOMUCTBO NoA,
TectupoBaHuem (DUT) unum cetb end-to-end Harpyske B AvHamuyeckux ycnosusx, obecneumsas
rMOKOCTb 1 paclUMPEHHble onepaLmm 414 NPOBEPKM BCEX aCMEKTOB MO/b30BaTE/NbCKMX CLEHAPMEB.

OcHOBHble nNpenmyLiecTsa

+ KBanudukaums cueHapmes passepTbiBaHUA U BapunaHToB ncnoib3osaHua SDN ¢ peaanctuuHoi
aMyNALMEN CceTel N YCTPOMCTB.

+ ObecneyeHne 6ecnepebonMHOro pa3BepTbiBaHUA 3@ CYET TECTUPOBAHMA C SIMYAALMEN CETU
OnepaTopCKOro Kaacca, AMHAMUYECKMM MOZENMPOBAHMEM CEpPBMCOB B MacluTabe MHTepHeTa U
ObICTPbIM BbISIBIEHMEM HapYLUEHWI CEPBUCOB.

+ YCcKOpeHMe BblBOAA PELIEHNI HA PbIHOK U CHUXKEHME GUHAHCOBLIX PUCKOB MUTPALIUN CETU C
NOMOLLbIO 3GEKTUBHOIO MHCTPYMEHTA NPOBEPKM NEPEAOBbIX TEXHONOMUNA.

 [lpoBepKa COOTBETCTBMA NPOEKTA CETU TpeboBaHNAM BU3HECA NYTEM CTPECC-TECTUPOBAHUSA
rMnepmacliTabHbIX CETEN LLEHTPOB 06PabOTKM AaHHbIX MMKOBOM HArpy3Koi.

+ CkBo3Hasa asTomatusauma ¢ REST v gpyrumun API ansa HenpepbiBHOM NMPOBEPKM A0 BbiMyCKa HOBbIX
NPOAYKTOB M CEPBMUCOB.

Kniouesble ocobeHHOCTH

+ IMmynauma KoHTponnepa u kommytatopa OpenFlow nogaeprkumsaetr OpenFlow sepcuit 1.0 n 1.3.1
AN TECTUPOBAHMA COOTBETCTBMA, GPYHKLMOHANBHOCTU, MACLITaBUPYEMOCTU U NPOM3BOAUTENBHOCTH.

+ Pacwupenua Segment Routing (SR) ans OSPF, ISIS n BGP amyaupytoT peannctnyHyto
TOMONOMUNIO CeTU ANA cTpecc-tectuposaHua peanusauun SR 8 DUT u nposepku nepecbinku data
plane Ha ocHoBe MHCTPYKUMIA B CAaMOM NaKerTe.
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+ Imynauma Segment Routing IPv6 (SRv6) nposepset underlay SRv6, rnobanbHbie cepsucel
IPv4/IPv6 n osepneit npunoxenunii L3VPN/EVPN gns nporpammupyemoctu cetu.

+ Imynauma SRv6 OAM nposepset oyHKumu ping, traceroute, S-BFD 1 BFD 8 data plane
SRv6/G-SRv6.

+ Imynauma PCEP n BGP-LS nposepset pacnpoctpaHenune Traffic Engineering Database (TED) u
cuHxpoHusaumio cywectsytowei Link State Database (LSDB), nporpammupyemoctb
ontummusnposaHHoro nytu traffic engineering Ha ocHoBe ceTeBbIX pecypcoB 1 orpaHUYeHuUl, a
TaK»Ke NpoM3BOAUTENIbHOCTb MEPECHIIKM AaHHbIX BAOAb | E-nyTu.

+ Imynauma BGP SR TE Policy nposepset o6basnenne noantukn SR TE n cnocobHocTb
HanpasnaTte Tpaduk B Explicit Unequal Cost Multi-Path (UCMP).

« dmynauua Flexible Algorithm (Flex-Algo) ans ISIS n OSPFv2 nposepsert Bbiuncnenme nytm IGP
Ha ocHoBe orpaHunyeHunin aaa nytn SR MPLS. 3mynaumua Flex-Algo ans ISIS Ttakke nposepser
BblYMCNEHME MYTU HA OCHOBE orpaHuyeHmnit ana SRV6.

+ Imynauma VXLAN n GENEVE crpecc-tectnpyet cnocobHocTb $pM3MUECKOro Mam BUPTYaabHOMO
VTEP o6pabaTtbiBatb 60sblioe umcno yaaneHHbix VTEP n VM, a Takke noanep»kmsatb
MobunbHocTb VM BHYTpY LeHTpa 06paboTKM AaHHbIX UAW MEXAY LEHTPaMuU 06paboTKM AaHHBbIX.

« EVPN c data plane MPLS uan VXLAN smynupyet 6onbwoe konuvectso PE nan VTEP gna
KBanuUKaumm osepnesa BupTyanmsaumm, cepsucos L2/L3, paciumpeHHbix Bo3moskHocTen multi-
homing yctpoticte LLOA, u cetn LLOA.

+ Imynauma knveHta u cepsepa OVSDB noaaeprkusaetr cxemy HW_VTEP ans nposepku
pa3BepTbiBaHWUA OBEP/IENHOMN CETU B MPOrpPamMMHO-0NpeaeiseMoM LeHTpe 06paboTKM AaHHbIX.

« Imynauma knneHta u cepsepa NETCONF sbinosnHaeT Habopbl KOMaHA, HE3aBUCMMO OT MOAENN
YANG gans tectuposarua sbinonHeHna NETCONF/YANG, a takxe ctpecc-TectTupoBaHumsa
MAOCKOCTU ynpaBaeHua maplupyTtusatopa/kommyratopa u macwtaba ceccui NETCONF
KOHTpoAnepa.

+ Imynauma BIER nposepset paboty control plane underlay ISIS/OSPF v osepnes cepsuca
MVPN, nepecbiniky n penankauuio multicast-tpaduka, a Takke maclutab/npomssoamMTeNbHOCTb
cetn BIER.

+ LWabnoHbl naketos In-Band Telemetry nomoratoT popmmnposate cmelaHHbIi TpaduK ans
npoBepkKu BcTaBkM AaHHbIX INT 1 M3mepeHunsa nponsBoanTENbHOCTU NEPECHINKM MOA,
TeNeMeTPUYECKOM HarpysKoi.

+ leHepauma coobueHnin eCPRI nposepsaet tTpaHcnopTHyto cetb fronthaul 5G ¢ coobuieHnamm
eCPRI smecTte ¢ apyrum data-tpadmkom ana obecneveHns QOS v cBepXHM3KOM 3a4ePKKN.

+ Imynauma knmeHta gRIBI nposepset BHeapeHue 3anucei RIB B uenesblie mapwpyTtusmnpytome
ycTpovicta no KaHanam gRPC.

+ Imynauma TWAMP Light Sender n Receiver nossonsert nposepatb M3mepeHne 04HOCTOPOHHUX U
[IBYCTOPOHHMX NOKa3aTenen Npon3BoaMTeIbHOCTU, TaKUX KaK 3a[ep’KKa, Bapuaums 3a4epKKn n
noTeps NakeTos.

+ Imynauma uctouHmka SRv6 Path Tracing nposepset 3anuce MHPOpMaLMM 0 NyTH NakeTa B CETH
SRV6.
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PucyHok 1. Tecmosoe peweHue IxNetwork daa npozpammHo-onpedensemoli onopHoii cemu u cemu
yeHmpa obpabomku AaHHbIX

TexHUYeCcKne XapaKTepUCTUKn

Segment Routing ISIS

CraHpapThbl « RFC 8667 — pacwupenus IS-IS ans Segment Routing

+ RFC 9352 — pacwwupenus I1S-IS ana noggepxkn Segment Routing
8 data plane IPv6

« RFC 7794 — atpunbytbl npedukcos IS-IS ana pacwmpenHom
poctmknumoctu |IPv4 n IPv6

+ RFC 8570 — pacwwupenus metpuk Traffic Engineering (TE) IS-IS

« RFC 7308 — paclwmpeHHble agmuHucTpatmsHble rpynnbl 8 MPLS
Traffic Engineering (MPLS-TE)

+ draft-ietf-isis-te-app-19 — atpubytbl IS-IS TE ana kaxpgoro
MPUNOKEHMS

« RFC 6119 — IPv6 Traffic Engineering B IS-IS

TLV npedwukcalysna « TLV — 135 (IPv4)
« TLV — 236 (IPv6)
« TLV — 237 (MT-IPv6)

TLV cocepa/cmexkHoctn |+ TLV — 22 (extended IS reachability)
« TLV — 222 (MT IS TLV)
« TLV — 23 (neighbor attribute)
« TLV — 223 (MT neighbor attribute)

Sub-TLV « SR-Capabilities
« SR-Algorithm
 Prefix SID
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+ Adjacency SID

« LAN-Adj-SID

- SID/Label

- SRLB

- SRMS Preference

- SID/Label Binding

« Prefix Attribute Flags (Tonbko 3HaueHusa no ymonyaHuio, 6e3
Mo/sb30BaTENbCKOro BBOAA)

Segment Routing OSPFv2

CraHpapThbl « RFC 8665 — pacwupenua OSPF gna Segment Routing
+ RFC 7684 — o6bsasnenue atpubytos Prefix/Link OSPFv2
« draft-ietf-Isr-ospf-prefix-originator-00
« RFC 7308 — paclwmpeHHble agmuHucTpatmsHble rpynnbl 8 MPLS
Traffic Engineering (MPLS-TE)

OSPFv2 Router « SR-Algorithm TLV
Information Opaque - SlID/Label Range TLV
LSA - SRLB
« SRMS Preference
OSPFv2 Extended « OSPFv2 Extended Prefix TLV

Prefix Opaque LSA - OSPFv2 Extended Prefix Range TLV
+ Prefix SID Sub-TLV
+ Prefix Source Router-ID Sub-TLV

OSPFv2 Extended +« OSPFv2 Extended Link TLV
Link Opaque LSA + Adj-SID Sub-TLV
« LAN Adj-SID Sub-TLV

Segment Routing OSPFv3

CraHaapTbl + RFC 8666 — pacwwupenus OSPFv3 agns Segment Routing
OSPFv3 Router « SR-Algorithm TLV

Information Opaque - SlID/Label Range TLV

LSA

OSPFv3 Extended + Router Link TLV

Router LSA + Adj-SID Sub-TLV

« LAN Adj-SID/Label Sub-TLV

LSA n TLV/Sub-TLV LSA

OSPFv3 « E-Inter-Area-Prefix-LSA
+ E-Inter-Area-Router-LSA
+ E-AS-External-LSA
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+ E-Type-7-LSA

+ E-Intra-Area-Prefix-LSA
TLV/Sub-TLV

+ Inter-Area-Prefix TLV

+ Inter-Area-Router TLV
« External Prefix TLV

+ Intra-Area-Prefix TLV

« SID/Label Sub-TLV

Segment Routing BGP

CraHpapThbl « RFC 8669 — pacwupenua Segment Routing Prefix Segment
Identifier pna BGP
« draft-ietf-idr-bgp-prefix-sid-03
+ RFC3107 — nepegaya nnpopmaumm o metkax 8 BGP-4

Atpubyr BGP-Prefix- Label-Index-TLV
SID + Originator SRGB TLV

Imynauma BGP Link State

CraHaapTbl « RFC 7752 — pacnpocTpaHeHue Ha ceBepHOM UHTepdelice
nudopmaumm Link-State n Traffic Engineering (TE) c
ncnonbsosaHnem BGP

- draft-ietf-idr-bgp-Is-segment-routing-ext-16

- draft-ietf-idr-bgpls-segment-routing-epe-19

« draft-ietf-idr-bgpls-srv6-ext-08

- draft-ietf-idr-bgp-Is-segment-routing-msd-05

- draft-ietf-idr-te-Isp-distribution-17

+ RFC 8571 — o6bsasneHne metpuk npoussoautensHoctn IGP Traffic
Engineering 8 Link State (BGP-LS)

« RFC 9104 — pacnpocTpaHeHue pacliMpeHHbIX aAMUHUCTPATUBHbIX
rpynn Traffic Engineering ¢ ucnonbsosannem BGP Link State (BGP-
LS)

+ RFC 9351 — pacwupenna BGP-LS ana o6vasnenusa Flexible
Algorithm

BosmorkHoCTH - Non-VPN: AFI 16388 / SAFI 71

Link-State NLRI + Node
« Link
+ |IPv4 Prefix
« |Pv6 Prefix
- SRv6 SID

Node Descriptors TLV | - Local Node Descriptors
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Node Descriptor Sub-
TLV

Multi-Topology ID TLV
(Tonbko ISIS)

Link Descriptors TLV

Prefix Descriptors
TLV

Node Attribute TLV

Link Attribute TLV

Prefix Attribute TLV

Remote Node descriptors

AS

BGP-LS ID
OSPF Area-ID
IGP Router-1D

MT ID 0O (IPv4 Unicast)
MT ID 2 (IPv6 Unicast)

IPv4 interface address
IPv4 neighbor address
IPv6 interface address
IPv6 neighbor address

OSPF Route Type
IP Reachability Information

Multi-Topology ID (tonbko ISIS)
Node Flag Bits

Node Name (tonbko ISIS)

ISIS Area ID

IPv4 Router ID of Local Node
SID/Label Binding

SR Capabilities

SR Algorithm

SRLB

SRMS Preference

Local IPv4/IPv6 Router ID
Remote IPv4/IPv6 Router ID
Administrative group

Maximum link bandwidth

Max reservable link bandwidth
Unreserved bandwidth

TE Default Metric

IGP Metric

Adjacency Segment Identifier

LAN Adjacency Segment Identifier

IGP Flag

Prefix Metric

Prefix SID

Range

Prefix Attribute Flags
Source Router-ID
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Flexible Algorithm
Definition TLV

SRv6 SID NLRI
SRv6 TLV

TE Policies (Rx)

Amynaumua PCEP

CraHgapTbl

A Keysight
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+ Flexible Algorithm Exclude-Any Affinity
« Flexible Algorithm Include-Any Affinity
+ Flexible Algorithm Include-All Affinity

+ Flexible Algorithm Definition Flags

« SRv6 SID Information TLV

SRv6 Capabilities TLV

SRv6 Node MSDs

« Maximum Segments Left

+ Maximum End Pop

« Maximum T.Insert

+ Maximum T.Encaps

+ Maximum End D

Mpoune

« SRv6 End.X SID TLV

+ SRv6 LAN End.X SID TLV

+ SRv6 Link MSDs [same as Node MSDs]
+ SRv6 Locator TLV

+ SRv6 BGP Peer Node SID TLV
+ SRv6 Endpoint Behavior TLV

« SRv6 SID Structure TLV

« NLRI — TE Policy NLRI (Type 5)
+ Protocol-ID: Segment Routing (Type 9)
«+ Protocol Origin: BGP SR Policy (Code Point 2)

+ RFC 4655 — apxutektypa Ha ocHose Path Computation Element
(PCE)

+ RFC 4657 — o6wue tpebosaHus k Path Computation Element
(PCE) Communication Protocol

+ RFC 5440 — Path Computation Element (PCE) Communication
Protocol (PCEP)

+ RFC5521 — pacwupenna PCEP gns ucknoueHna mapwpyTos

« RFC 8231 — pacwupenus PCEP ana Stateful PCE

+ RFC 8281 — pacwupenus PCEP gna nactpoiku LSP,
nunumnmnpyemont PCE, 8 moaenun Stateful PCE

+ RFC 8408 — nepegaya TMna Hactpoiiku nytm B coobuweHnax PCEP

+ RFC8664 — pacwupenus PCEP gna Segment Routing

- draft-ietf-pce-Isp-setup-type-03

« RFC 8697 — pacwmpenuns PCEP ana ycraHoBneHuns oTHowweHM
mexay Habopamu LSP

- draft-ietf-pce-stateful-path-protection-01
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- draft-ietf-pce-binding-label-sid-16
- draft-ietf-pce-segment-routing-ipv6-14

IXla

- draft-ietf-pce-segment-routing-policy-cp-07

BosmoxkHoctu PCEP

. Stateful PCE

+ LSP Update

« LSP Instantiation
- SRPCE

- SRv6 PCE

PCEP — Stateful PCE

CooblieHua

+ Open
- Keepalive
+ PCReq
- PCRep
+ PCRpt
+ PCUpd
+ Error
+ Close
O6beKThI
- RP

- SRP

- LSP

O6bektbl U TLV PCEP

Ob6beKThI

- END POINT (IPv4/IPv6)
- ERO

. RRO

. IRO

. XRO

- BANDWIDTH
. LSPA

. METRIC

- NO-PATH

- PCEP-ERROR
. CLOSE

T

ASSOCIATION (IPv4/IPv6)
LV
Stateful-PCE-Capability

+ Path Setup Type

+ |IPv4-LSP-Identifiers

+ |Pv6-LSP-ldentifiers

« Symbolic Path Name

+ Speaker Entity Identifier
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PCEP — LSP, CoobleHus
nHuyumpyembin PCE « PClnitiate
(aononnenue k Stateful = O6bekTbI
PCE) + SRP (R flag)
« LSP (C flag)
- End-Points
- ERO
- XRO
« ASSOCIATION
TLV
« Symbolic-Path-Name TLV
- Path Setup Type TLV
- TE-PATH-Binding TLV

PCEP — Segment TLV
Routing + SR PCE Capability TLV (for SR-TE Path)
« TE-PATH-Binding TLV
- Path Setup Type TLV
Object/Sub-Object
- SR-ERO
- SID
NAI
+ IPv4 Node ID
+ IPv6 Node ID
 |IPv4 Adjacency ID
- IPv6 Adjacency with global IPv6 addresses
« Unnumbered Adjacency with IPv4 Node IDs
- IPv6 adjacency with link-local IPv6 addresses

PCEP — Segment PATH-SETUP-TYPE-CAPABILITY
Routing v6 + Type SRv6-PCE-CAPABILITY (27)
+ MSD-Types

PCEP Path Setup Type

- Traffic Engineering path setup using SRv6 (PST = 3)

ERO/RRO Sub-Obijects

« SRv6-ERO under EXPLICIT_ROUTE Object

« SRv6-RRO under ROUTE_RECORD Object

« SRv6 SID

« SID Structure

« SRv6 NAI Types: IPv6 Node ID; IPv6 Global Adjacency; IPv6
adjacency with link-local IPv6 addresses

VXLAN

Ten: +7 (495) 252-00-96

Email: info-site@akmetron.ru

Appec: Mocksa, yn. Pabouas, .93 ctp.2, noa. 2.


mailto:info-site@akmetron.ru

10N
EoKMeTPOH

IXla

A Keysight
Business

CraHpapTbl

MapameTpbl NpoTOKONa

Noppep’kKa NPOTOKONOB

xoctos nosepx VTEP
VXLAN

O6HapyxeHue VTEP
(Discovery Domain)

NoppepKKa NPOTOKONOB
MapLupyTM3aumMm ana
obbABNeHUA
poctmxumoctn VTEP

ovsDB

CraHpapThl

MapameTtpbl NPOTOKONA

RFC 7348 — Virtual eXtensible Local Area Network (VXLAN):
nnatdopma HaNOXKeHUs BUPTyaM3NPOBaHHbIX ceTeit Layer 2 nosepx
cetn Layer 3

« Number of VTEP

« Number of VNIs/VTEP (default 1)
- UDP Port (default 8472)

« VNI

+ |IPv4 Multicast Address

+ Ethernet
- ARP

- IPv4

+ ICMP/Ping
- DHCP

- IGMP

.- MLD

« Multicast (IGMP, PIM)
+ Unicast (Static VTEP configuration)

. OSPF
. BGP

- hardware_vtep schema: http://openvswitch.org/docs/vtep.5.pdf

OVSDB Server

+ Schema — HW VTEP
« Connection Type — TCP or TLS
- TCP Port

« Certificate Directory

- Private Key File

- Certificate File

« CA Certificate File

« Manager Count
Managers

+ Active

- |Pv4 Address

- TCP Port

OVSDB Controller

- Schema — HW VTEP
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« Connection Type — TCP or TLS
- TCP Port

« Certificate Directory

- Private Key File

- Certificate File

- Verify Peer Certificate
- CA Certificate File
Cluster Data

- Attach at Start

+ Logical Switch Name

« VNI

« Physical_Switch name
- Physical_Port name

« VLAN ID

EVPN MPLS n EVPN VXLAN

CraHpapThl

Bo3morxKHoCTH

Tun mapwpyTa

« RFC 7432 — EVPN

- RFC 7623 — PBB-EVPN

- draft-ietf-bess-evpn-overlay-01

« RFC 9135

- draft-ietf-bess-evpn-prefix-advertisement-04

- RFC5512

« draft-ietf-bess-evpn-vpws-07

- draft-sajassi-bess-evpn-vpws-fxc-01

« draft-sharma-multi-site-evpn-03

« draft-sajassi-bess-evpn-mvpn-seamless-interop-03
« draft-ietf-bess-evpn-igmp-mlid-proxy-05

« draft-ietf-bess-evpn-irb-mcast-04

- draft-ietf-bess-evpn-bum-procedure-updates-08
+ RFC 8317 — EVPN E-Tree

- AFl = 25 (L2VPN)
- SAFI 70 (EVPN)

« Type 1 — Ethernet Auto-Discovery (A-D) Route

+ Type 2 — MAC/IP Advertisement Route

« Type 3 — Inclusive Multicast Ethernet Tag Route

« Type 4 — Ethernet Segment Route

« Type 5 — IP Prefix Route

« Type 6 — Selective Multicast Ethernet Tag Route (tonbko EVPN
VXLAN)

« Type 7 — Multicast Join Synch Route (tonsko EVPN VXLAN)

« Type 8 — Multicast Leave Synch Route (tonbko EVPN VXLAN)

« Type 10 — S-PMSI A-D Route (tonbko EVPN VXLAN)

Ten: +7 (495) 252-00-96

Email: info-site@akmetron.ru

Appec: Mocksa, yn. Pabouas, .93 ctp.2, noa. 2.


mailto:info-site@akmetron.ru

A Keysight
Business

S MeTooH IXia

Extended Community - ESI Label Extended Community
« ES Import Route Target
+ MAC Mobility Extended Community
+ Default Gateway Extended Community
+ BGP encapsulation Extended Community
« Router MAC Extended Community
 Layer 2 attributes Extended Community
« Multicast Flags Extended Community
« EVI-RT Extended Community
« E-Tree Extended Community

®yHkymn multi-homing - All-Active Ethernet Segment
+ Single-Active Ethernet Segment
- Fast Convergence
« Split Horizon
- Aliasing and Back-Up Path
- Designated Forwarder Election

Mepecbinka L2 BUM- - Ingress Replication
TpaduKa « RSVP-TE P2MP (tonbko data plane MPLS)
« mLDP P2MP (tonbko data plane MPLS)
« PIM-SM/SSM/BIDIR (tonbko data plane VXLAN)

Mepecbinka L3 + Ingress Replication (tonbko I-PMSI)
Multicast (Tenant + PIM-SM (I-PMSI and S-PMSI)

Routed Multicast) + PIM-SSM (I-PMSI and S-PMSI)
Mepecbinka L3 « PIM-SM (using EVPN S-PMSI A-D route)
Multicast + PIM-SSM (using EVPN S-PMSI A-D route)

+ Ingress Replication (using EVPN SMET Route)
Nonutuka BGP Segment Routing Traffic Engineering

CraHpapThbl - draft-ietf-idr-sr-policy-safi-13
- draft-ietf-idr-bgp-sr-segtypes-ext-08
« draft-ietf-idr-tunnel-encaps-04
+ RFC 5512 — BGP Encapsulation Subsequent Address Family
Identifier (SAFI) n atpubyr BGP Tunnel Encapsulation

BO3MOXHOCTU « AFI1 1/ SAFI 73 (IPv4 SR TE Policy)
- AF1 2/ SAFI 73 (IPv6 SR TE Policy)
- Graceful Restart

Sub-TLV noautukn SR | -+ Remote Endpoint
TE - Color
+ Preference
+ Binding SID (including flags S-flag and I-Flag)
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Extended Community
bNna pencreni

Tun Segment Sub-TLV

Opyrve nona Segment
Sub-TLV

Segment Routing v6

CraHpapThl

A Keysight
Business

Segment List

Explicit NULL Label Policy
Policy Priority

Policy Name

SRv6 Binding SID

Policy Candidate Path Name

Extended Color Community

Type 1: Type A MPLS SID sub-TLV

Type 2: Deprecated Type B (SRv6 SID sub-TLV)

Type 3: Type C IPv4 Node and SID sub-TLV

Type 4: Type D IPv6 Node and SID for SR-MPLS sub-TLV
Type 5: Type E IPv4 Node, index, and SID sub-TLV

Type 6: Type F IPv4 Local/Remote addresses and SID sub-TLV
Type 7: Type G IPv6 Node, index for remote and local pair, and
SID for SR-MPLS sub-TLV

Type 8: Type H IPv6 Local/Remote addresses and SID sub-TLV
Type 9: Weight sub-TLV

Type 13: Type B SRv6 SID sub-TLV

Type 14: Type | IPv6 Node and SID for SRv6 sub-TLV

Type 15: Type J IPv6 Node, index for remote and local pair, and
SID for SRv6 sub-TLV

Type 16: Type K IPv6 Local/Remote addresses and SID for SRv6
sub-TLV

SR Algorithm
SRv6 SID Endpoint Behavior and Structure sub
Segment Flags (V, A, S, B)

draft-ietf-6man-segment-routing-header-11
draft-filsfils-spring-srv6-network-programming-04

RFC 7794 — atpubyTtbl npedpurcos I1S-IS gna paciumperHoim
poctmknumoctu IPv4 n IPv6

RFC 9352 — pacwupenuna I1S-IS ana noaaepskkn Segment Routing
8 data plane IPv6

draft-ietf-Isr-ospfv3-srv6-extensions-02

RFC 6119 — IPv6 Traffic Engineering B IS-IS
draft-dawra-idr-srv6-vpn-04

draft-ietf-bess-srv6-services-15

RFC 5549 — o6basnexne nHdpopmaumm o goctmkmumoctu IPv4
Network Layer c IPv6 Next Hop
draft-ietf-idr-bgpls-srv6-ext-00
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Bo3amoxkHoctu ISIS
SRv6

ISIS SRv6 TLV

Cxkatne SRv6

OSPFv3 Router
Information LSA

OSPFv3 LSA gnsa
SRv6

Endpoint function

A Keysight
Business

- draft-ietf-idr-bgp-Is-segment-routing-msd-05

- draft-ietf-pce-segment-routing-ipv6-14

+ draft-ietf-6man-spring-srv6-oam-11

« RFC 7880 — Seamless Bidirectional Forwarding Detection (S-
BFD)

- draft-filsfils-spring-net-pgm-extension-srv6-usid-13

« SRv6 Capability TLV

+ Maximum SL sub-sub-TLV (1)

« Maximum End Pop SRH sub-sub-TLV (2)
+ Maximum T.Insert SRH sub-sub-TLV (3)
« Maximum T.Encap SRH sub-sub-TLV (4)
+ Maximum End D SRH sub-sub-TLV (5)

« SRv6 Node SID

« SRv6 Adjacency SID

« SRv6 LAN Adjacency SID
« SRv6 SID Structure

« Micro SID
. G-SRv6

SRv6 Capabilities TLV (Type 20)
Node MSDs

+ Maximum Segment Left

« Maximum End Pop

+ Maximum H.Encaps

« Maximum End D

SRv6 Locator LSA (Type 42)

+ SRv6 Locator TLV

« SRv6 End SIDs

Link MSDs as sub-TLVs of E-Router-LSA
+ Maximum Segment Left

« Maximum End Pop

+ Maximum H.Encaps

P2P and broadcast adjacencies in E-Router-Link TLV
« SRv6 End.X Sub-TLV

+ SRv6 LAN End.X SID sub-TLV

SRv6 SID Structure Sub-TLV

« End SIDs and End.X SIDs

- End, End.X, End.T (PSP, USP, PSP & USP, no PSP/USP)
- End.DX6, End.DT6

- End.OTP

- End, END.X with NEXT-ONLY-CSID
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A Keysight
Business

S MeTooH IXia

- End, End.X (PSP, USP, PSP & USP, USD, PSP & USD, USP &
USD, PSP & USP & USD, None)

- End.DX6, End.DX4, End.DT6, End.DT4, End.DT46 with NEXT-
CSID

« End.DX2, End.DX2V, End.DT2U, End.DT2M with NEXT-CSID

- End, End.X, End.T with COC, PSP & COC, PSP & USP & COC,
PSP & USD & COC, PSP & USP & USD & COC)

» Custom (user defined value)

BGP L3VPN nosepx « SRv6-VPN SID TLV
underlay ISIS SRv6 - SRv6 SID Structure

BGP EVPN nosepx - VPWS

underlay ISIS SRv6 « VPLS Type 1 Route
« VPLS Type 2 Route
« VPLS Type 3 Route
« VPLS Type 5 Route

FobanbHble cepBuUCDHI + |IPv4 over SRv6 core

BGP nosepx underlay | - IPv6 over SRv6 core

ISIS SRv6

BGP-LS c ISIS SRv6 SID NLRI
+ SRv6 SID Information TLV
SRv6 TLV

SRv6 Capabilities TLV

+ SRv6 Node MSDs: Maximum Segments Left; Maximum End Pop;
Maximum T.Insert; Maximum T.Encaps; Maximum End D

+ SRv6 End.X SID TLV

+ SRv6 LAN End.X SID TLV

+ SRv6 Link MSDs [same as Node MSDs]

+ SRv6 Locator TLV

« SRv6 Endpoint Behavior TLV

+ SRv6 BGP Peer Node SID TLV

« SRv6 SID Structure TLV

SRv6/GSRv6 OAM « Ping
« Traceroute
- S-BFD
- BFD

ISIS Flexible Algorithm (Flex-Algo)
CraHaapThbl « draft-ietf-Isr-flex-algo-10

ISIS router capability = Flex-Algo Definition Sub-TLV
TLV (TLV 242) - Calculation type

Ten: +7 (495) 252-00-96

Email: info-site@akmetron.ru

Appec: Mocksa, yn. Pabouas, .93 ctp.2, noa. 2.


mailto:info-site@akmetron.ru

10N
EoKMeTPOH

« Metric type

« Priority

FAD TLV

« FA Exclude AG Sub-TLV

« FA Include-Any AG Sub-TLV
« FA Include-All AG Sub-TLV
« FAD Flags Sub-TLV

Mpouee

« FAPM TLV

OSPFv2 Flexible Algorithm (Flex-Algo)

CraHpapTbl

ISIS router capability
TLV (TLV 242)

BGP Flow Specification

CraHpgapTbl

Bo3morxKHoCTH

TN KOMNOHEHTOB
conocrasneHus (IPv4)

« draft-ietf-Isr-flex-algo-13

Flex-Algo Definition Sub-TLV
« Calculation type

+ Metric type

« Priority

FAD TLV

« FA Exclude AG Sub-TLV

« FA Include-Any AG Sub-TLV
« FA Include-All AG Sub-TLV
- FAD Flags Sub-TLV
Mpouee

- FAPM TLV

IXla

A Keysight
Business

+ RFC 8955 — Dissemination of Flow Specification Rules
+ RFC 8956 — Dissemination of Flow Specification Rules for IPv6

- draft-ietf-idr-flowspec-redirect-ip-02

+ RFC 8092 — BGP Large Communities Attribute
- draft-jiang-idr-ts-flowspec-srv6-policy-07

« AFI 1/ SAFI 133 (IPv4 Unicast Flowspec)
- AFI 2/ SAFI 133 (IPv6 Unicast Flowspec)

« Type 1 — Destination Prefix
+ Type 2 — Source Prefix

« Type 3 — IP Protocol

« Type 4 — Port

« Type 5 — Destination port

« Type 6 — Source port

« Type 7 — ICMP

« Type 8 — ICMP code

« Type 9 — TCP flags

+ Type 10 — Packet length
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A Keysight
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S MeTooH IXia

« Type 11 — DSCP (Diffserv Code Point)
+ Type 12 — Fragment

N3meHeHUA « Type 1 — Destination IPv6 Prefix
KOMMOHEHTOB « Type 2 — Source IPv6 Prefix
conocrasnenua (IPv6) « Type 3 — Next Header IP

- Type 12 — Fragment
« Type 13 — Flow Label

Extended Community = OcHosHble
ANA pencTBuii - Traffic-Rate-Bytes (0x8006)
- Traffic-Rate-Packets (0x800c)
« Traffic-Action (0x8007)
Redirects
« RT AS-2byte (0x8008)
+ RT IPv4 (0x8108)
« RT AS-4byte (0x8208)
+ IPv4 Next-Hop (0x010c)
 IPv6-Address-Specific Extended Community: IPv6 Next-Hop
(0x000c); RT Redirect IPv6 (0x000d)
Mpouee
- Traffic Marking (0x8009)

Multicast c ucnonbsosanuem Bit Index Explicit Replication (BIER)

CTaHaapTbl « RFC 8279 — apxutektypa BIER
+ RFC 8296 — uHkancynauus BIER MPLS
« RFC 8401 — nogaepska BIER uepes IS-IS
« draft-ietf-bier-mvpn-11.txt
- draft-ietf-bier-ospf-bier-extensions-18

ISIS + BIER Info sub-TLV

« BIER MPLS Encapsulation sub-sub-TLV
OSPF + BIER sub-TLV

+ BIER MPLS Encapsulation sub-sub-TLV
mVPN « PMSI Tunnel Attribute for BIER

Network Configuration Protocol (NETCONF)

CraHpapThbl « RFC 6241 — Network Configuration Protocol
+ RFC 6242 — ucnonbsosanne NETCONF nosepx Secure Shell
(SSH)
Bo3MOXHOCTU + base1.0/1.1

« Writeable-running
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S MeTooH IXia

Onepauyuu

SSH-ayreHTUPUKayua

Seamless BFD

CraHpapThl

NoppepkuBaemble
NPOTOKO/bI

MoppeprKmuBaembiit
pexum

OpenFlow

CraHpgapTbl

Tunbl coobwweHni

A Keysight
Business

- Candidate configuration

« Confirmed commit

+ Rollback-on-Error

- Validate

- Distinct startup

- URL

« XPath

+ Notification

- Interleave

« Configurable yang modules
+ Configurable RPC responses

- get

- get-config

- edit-config

« copy-config
- delete-config
+ lock

+ unlock

+ close-session
« Kill-session
- event

- get-schema

« No authentication
+ Username/password
- Key based

- RFC 7880
- RFC 7881
- RFC 7882

+ ISIS SR (Keysight — egress SR LSP)
+ Jliobbie MPLS-npotokonsl (Keysight — ingress MPLS LSP)

. IPv4 MPLS
- SRv6

« OpenFlow v 1.0
« OpenFlow v 1.3.1
+ RFC 4346/RFC 5246 — TLS 1.1/1.2

« TCP/TLS (OF-Channel)
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Flow

Stats request/reply

Learned info

A Keysight
Business

- Hello

 Feature Request/Reply

« Echo Request/Reply/Pause/Resume

« Vendor/Experimenter Message

- Barrier

- Flow Modification (Add, Delete, Modify)
-« Switch Config

OpenFlow 1.0 Controller Emulation

« Full 12 tuple Match Support

« All Actions Including Output (Port, All, Controller, In_Port, Local,
Normal, Flood) and Vendor (0xfff)

OpenFlow 1.3.1 Controller Emulation (Specific)

+ Flow Table with Full OXM Extensible Match Support, Including
IPv4/v6 Support, IPv6 Extension Header, Multiple Levels of VLAN
Tagging, MPLS Support, Tunnel ID Metadata, PBB Tagging

- Instructions

« OXM Extensible Set-Field Actions

- Experimenter

OpenFlow Controller Emulation
+ Flow Stats (Individual/Aggregated)
+ Port Stats

+ Vendor/Experimenter Stat

+ Description Stat

- Table Stat

« Queue Config/Stat

« Vendor Stats

« Port Features

+ Group Stat

+ Meter Stat

OpenFlow Controller Emulation
- Feature Reply

« Port Status

« Error Message

- Switch Capabilities
+ Action Supported
+ Flow Stat

+ Port Stat

« Vendor Stat

- Description Stat

« Table Stat

+ Queue Stat

+ Queue Config Stat
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CobbiTna OpenFlow
Test Composer

Benchmarking QT
(onumoHanbHO)

gRIBI

CraHpapThbl

Ponb ycTpoicTea

A Keysight
Business

« Topology Learned Info (via LLDP)
OpenFlow Switch Emulation

« OF-Channel Learned Info

+ Flow Learned Info

+ Host Topology Information

+ OpenFlow 1.0 Controller Emulation
« Pause/Resume Request/Reply
+ Send Request

- Stat Request

- Barrier

+ Flow

+ Config

+ Description

- Feature

+ Queue

- Table

« Vendor, Vendor Message

- LLDP — Packet out

+ Flow Add, Delete, Modify

« OpenFlow 1.3.1 Controller Emulation
+ Description stat

- Port stat

« Table stat

- Experimenter message

+ Queue config

+ Queue Stat

OpenFlow Benchmarking QuickTest

+ OpenFlow Switch Flow Table Capacity Test

« L2/L3 Address Learning Rate of OpenFlow Network

+ OpenFlow Switch Flow Failover Performance

+ RFC2544 — Benchmarking Methodology for Network Interconnect
Devices

+ RFC2889 — Benchmarking Methodology for LAN Switching
Devices

+ RFC3918 — Methodology for IP Multicast Benchmarking

« gRPC reference: https://github.com/grpc (no cocroanuto Ha 10 man
2021 r.)

- gRIBI reference: https://github.com/openconfig/gribi (no cocroaxuio
Ha 23 anpensa 2021 r.)

+ gRIBI Client
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10N
EoKMeTPOH

Tunol AFT

eCPRI
CraHpapTbl

Ponb yctpoiictea

TpaHcnopT

Tunbl coobweHui

ORAN Fronthaul
CraHpapThl

TpaHcnopT

Ponu yctpoiicts

MapamerTpbl
KOH}Urypaumm u
dyHKUMOHaNbHDbIE
BO3MOXHOCTH

nFAPI
CraHpapThbl

Tun coobweHunsn

Next-Hop
Next-Hop-Group
IPv4

eCPRI Specification V1.1 (2018)

RE and Radio Channels/Users
REC

eCPRI over Ethernet
eCPRI over UDP

IQ Data

Bit Sequence

Generic Data Transfer
Real-Time Control Data
Remote Memory Access
One-way Delay Measurement
Remote Reset

Event Indication

ORAN WG4 CUS plane specification

ORAN CU-plane over eCPRI over Ethernet
ORAN CU-plane over eCPRI over UDP over IPv4
ORAN CU-plane over eCPRI over UDP over IPv6

O-DU
O-RU

Number of carriers

Carrier Bandwidth

Numerology

PRB Count

IQ Compression method

Moanep»Ka macrepa Ans cosaaHus peannctndHoro tpapuka ORAN
Fronthaul mesxxay amyanpyembimn O-DU 1 O-RU

SCF225 5G nFAPI specification
P7
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®yHKUMOHaNbHbIE
BO3MOXHOCTU

TWAMP Light

CraHpapTbl

TpaHcnopTt

Ponu yctpoiicts

®YyHKUMOHaNbHbIE
BO3MOXHOCTH
npoToKona

A Keysight
Business

leHepauma coobuieHnit P7 ¢ BO3MOXHOCTbIO BHeApPeHUs OLNBOK,
TaKUX KaK NPOonycK Noc/iefoBaTe/IbHOCTU U U3MEHEHME NopAaKa
nocaefo0BaTeIbHOCTU

leHepauma coobuieHunit P7 ¢ 6onee yem og4HUM CETrMEHTOM,
N3MEeHeHWe NopAaKa CEerMeHTOB, NEPMOANYECKoe OTHpacbiBaHUE
CerMmeHTOoB

RFC 5357 Appendix | — Two-Way Active Measurement Protocol
Light
RFC 8762 — Simple Two-Way Active Measurement Protocol

IPv4
IPv6

Session-Sender
Session-Reflector

Stateless
Configurable UDP Port

In-Band Network Telemetry (INT)

CraHpgapTbl

LWa6noHbl

Path Tracing
CraHpapThbl
Ponb ycTpoiictea

3aronosku PT

In-band Network Telemetry Dataplane Specification

Gevene With INT

INT Metadata

INT Shim Header

INT Probe Marker

VXLAN GPE

INTv2.1 Shim Header for TCP/UDP
INTv2.1 Shim Header for VXLAN GPE
INTv2.1 MD Metadata

INTv2.1 MX Metadata

Geneve with INTv2.1 MD

Geneve with INTv2.1 MX

draft-filsfils-ippm-path-tracing-00: Path Tracing in SRv6 networks
PT Source

IPv6 Hop-by-Hop Option for Path Tracing (HbH-PT)

MCDs

IPv6 Destination Option for Path Tracing (DOH-PT)
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@GKMeTpOH IXlQ

« Session ID

+ Interface ID

+ Interface Load
« Timestamp

BapuaHTbl nnatdpopm

BupTyanbHasn « IxNetwork Virtual Edition (VE)
nnarpopma
LWacem + XGS12-HSL/SDL/SD Chassis

« XGS2-HSL/SDL/SD Chassis

®duKkcuposaHHbie waceu |+ AresONE-M 800GE QSFP-DD800
+ AresONE-M 800GE OSPF800
+ AresONE-M 800GE Dual Interface Model
« AresONE-S 400G QSFP-DD
» AresONE 400G QSFP-DD
« AresONE 400G OSFP
+ AresONE 400G High Performance QSFP-DD 400/200/100/50GE
« NOVUS ONE PLUS 3- and 5-Speed 10GE/5GE/2.5GE/1GE/100M

AnnnaiiaHcbl - NOVUS ONE 10GE/1GE/100M
Harpy3souHble mogynu + K400 QSFP-DD 400/200/100/50GE
- K400 CFP8 400GE

» NOVUS High Density QSPF28 100/50/40/25/10GE

« NOVUS High Density SFP28/QSPF28 100/50/25/10GE
« NOVUS 3-Speed 10GE/1GE/100M

+« NOVUS 5-Speed 10GE/5GE/2.5GE/1GE/100M

« Xcellon-Multis QSFP28 100/50/25GE

« Xcellon-Multis CFP4 100GE

+ Xcellon-Multis CXP 100/40/10GE

« Xcellon-Multis QSFP 40/10GE

» Xcellon-Lava CFP 100/40GE

« Xcellon-Flex QSFP/SFP+ 40/10GE

TexHonorunuyeckue pewenus IxNetwork

+ IxNetwork Overview — L2/3 Network Infrastructure Performance Testing
+ IxNetwork Software Defined Networking (SDN) Test Solution

+ IxNetwork Routing and Switching Test Solution

+ IXNetwork MPLS Test Solution

+ IxNetwork Industrial Ethernet Test Solution

+ IxNetwork Data Center Ethernet Test Solution

+ IXNetwork Broadband and Authentication Test Solution

+ IxNetwork MACsec Test Solution
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https://akmetron.ru/catalog/keysight/4g5gtest/novus-10-1-5-speed-ethernet-load-modules/
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S MeTooH IXia

A Keysight
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Imynauus OpenFlow

930-2104

930-2105

930-2107

930-2412

OnucaHue

IXNetwork, onunoHanbHoe MO, amynauma koHTponnepa OpenFlow;
TPEBYETCA: 930-2056 IxNetwork Base PLUS 1/ 930-2076 IxNetwork
Base PREMIUM.

IXNetwork, onunoHanbHoe MO, amynauma kommyTtatopa OpenFlow;
TPEBYETCA: 930-2056 IxNetwork Base PLUS W1/ 930-2076 IxNetwork
Base PREMIUM.

IXNetwork, onuyoHanbHbI nporpammHbiii komnaekt OpenFlow Protocol
Bundle; BKIHOYAET 930-2104 OpenFlow Controller Emulation n 930-2105
OpenFlow Switch Emulation; TPEBYETCA: 930-2056 IxNetwork Base PLUS
nnn 930-2076 IxNetwork Base PREMIUM.

IXNetwork, onunonansHoe MO, OpenFlow QuickTest; tect OpenFlow
Benchmarking; Flow Table Capacity, Flow Learning Rate, Flow Failover
Test; TPEBYETCA nuuensua IxXNetwork OpenFlow Emulation (930-2107).

Cootsetcteue OpenFlow

924-442-10PBF

IXANVL, naker TectupoBaHua npoTokonos, komnaekt SDN.

Imynauua Segment Routing

930-2114

930-2117

930-2116

930-2123

IXNetwork, onunoHansbHoe MO, amynaumsa IS-IS Segment Routing;
TPEBYETCA: 930-2056 IxNetwork Base PLUS W1 930-2076 IxNetwork
Base PREMIUM; A TAKXE 930-2010 IS-IS Emulation n 930-2011 IS-IS v6
Emulation.

IXNetwork, onunoHansHoe MO, amynauma OSPFv2 Segment Routing;
TPEBYETCA 930-2008 OSPFv2 Emulation; TPEBYETCA cyuiectsytowlan
nvuensusa IxNetwork Base 930-1999 UK Hosasa nokynka IXNetwork Base
PLUS (930-2056) uau IxNetwork Base PREMIUM (930-2076).

IXNetwork, onunoHansHoe MO, asmynauma BGP Link State (BGP-LS) n BGP
Segment Routing; TPEBYETCA 930-2005 BGP4 Emulation 1/vnmn 930-
2007 BGP v6 Emulation; TPEBYETCA cywecrsytowasa nmueHsma IXNetwork
Base 930-1999 /1M Hosasa nokynka IXNetwork Base PLUS (930-2056)
nam IxNetwork Base PREMIUM (930-2076).

IXNetwork, onunoHansHoe MO, amynauma IPv6 Segment Routing (930-
2123); skntovaeT nogaepxky Segment Routing ans data plane IPv6
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(SRv6); TPEBYETCA: 930-2010 1S-IS Emulation 1 930-2011 IS-IS
Emulation ¢ gononnutensHon noaaepskkon IPv6; TPEBYETCA: cywecTsytowan
nvuensusa IxNetwork Base 930-1999 U Hosasa nokynka IXNetwork Base
PLUS (930-2056) uau IxNetwork Base PREMIUM (930-2076);
pekomeHayetcs ¢: 930-2122 BGP SR TE Policy Emulation gna SRv6
Traffic Engineering.

IXNetwork, onunoHanbHoe MO, amynauma OSPFv3 Segment Routing;
TPEBYETCA: 930-2009 OSPFv3 Emulation; TPEBYETCA: cywiecTtsytowian
nvuensus IxNetwork Base 930-1999 WU Hosaa nokynka IXNetwork Base
PLUS (930-2056) unu IxNetwork Base PREMIUM (930-2076).

IXNetwork, onunoHansHoe MO, amynauma Path Computation Element
Communication Protocol (PCEP); TPEBYETCA cywecTsytowas AMUEeH3nA
IXNetwork Base 930-1999 U/IN Hosasa nokynka IXNetwork Base PLUS
(930-2056) nan IxNetwork Base PREMIUM (930-2076); pekomeHayeTcs c:
930-2114 ISIS Segment Routing, W11 930-2117 OSPFv2 Segment
Routing, W11 930-2116 BGP Link State Emulation.

Imynsauua BGP SR TE Policy

930-2122

IXNetwork, onunoHansHoe MO, amynauma BGP SR TE Policy; TPEBYETCA
930-2005 BGP4 Emulation; TPEBYETCA cyluiecTsytoLLan AMLEH3us
IXNetwork Base 930-1999 UM Hosasa nokynka IXNetwork Base PLUS
(930-2056) nan IxNetwork Base PREMIUM (930-2076).

Imynauusa IGP Flexible Algorithm

930-2133

930-2134

IXNetwork, onumoHanbHoe MO, amynauma npotokona ISIS Flexible
Algorithm; skntouaet ISIS Flexible Algorithm ana SR MPLS nan SRvG6;
TPEBYETCA: 930-2010 IS-IS Emulation U/nn 930-2011 IS-IS v6
Emulation; TPEBYETCA: 930-2114 ISIS Segment Routing gna SR MPLS
nnn 930-2123 IPv6 Segment Routing Emulation ans SRv6; TPEBYETCA:
cywectsytowan anueHsma IXNetwork Base 930-1999 U/IMN HoBas nokynka
IXNetwork Base PLUS (930-2056) uau IxNetwork Base PREMIUM (930-
2076).

IXNetwork, onunoHansHoe MO, amynaumsa npotokona OSPFv2 Flexible
Algorithm (930-2136); skntouaet IGP Flexible Algorithm gna OSPFv2 SR
MPLS; TPEBYETCA: 930-2008 OSPFv2 Emulation n 930-2117 OSPFv2
Segment Routing Emulation gna SR MPLS; TPEBYETCA: cywecTsytowas
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muensma 930-1999 IxNetwork Base van IXNetwork Base PLUS (930-
2056), NN Hosasa nokynka IXNetwork Base PREMIUM (930-2076).

IXNetwork, onuuoHanbHoe MO, amynauus Seamless Bidirectional
Forwarding Detection (S-BFD); TPEBYETCA: 930-2010 IS-IS Emulation 1
930-2011 I1S-IS Emulation ¢ gononHutensHon noaaepskkon IPv6 N 930-
2114 ISIS Segment Routing Emulation; TPEBYETCA: cywecTsytowan
nvuensus IxNetwork Base 930-1999 UNU Hoeasa nokynka IXNetwork Base
PLUS (930-2056) naun IxNetwork Base PREMIUM (930-2076).

Komnnekr Segment Routing

930-2518

930-2519

IXNetwork, onumoHanbHbIN nporpammHbiii kKomnaekT Segment Routing
Bundle (930-2518); BKIHOYAET: IxNetwork 1S-IS Segment Routing (930-
2114), IxNetwork BGP Link State (BGP-LS) (930-2116), IxNetwork
OSPFv2 Segment Routing (930-2117), IxNetwork Path Computation
Element Communication Protocol (PCEP) (930-2118); TPEBYETCA BGP4
Emulation (930-2005), n/unmn BGPv6 Emulation, U OSPFv2 Emulation
(930-2008), 1 ISIS Emulation (930-2010), U/Wan I1SIS v6 Emulation (930-
3011); TPEBYETCA cywectsytowasa nmueHsua IXNetwork Base 930-1999 nnun
HoBas nokynka IXNetwork Base PLUS (930-2056) nau IxNetwork Base
PREMIUM (930-2076).

IXNetwork, onumoHanbHbIi nporpammHbiii kKomnaekT Segment Routing
Advanced Bundle (930-2519); skntouaer Segment Routing MPLS u
Segment Routing IPv6; BKIKOYAET: IS-IS/OSPFv2/OSPFv3 Segment
Routing, Segment Routing v6, BGP Link State 1 BGP Segment Routing,
PCEP, BGP SR-TE Policy, ISIS/OSPFv2 Flexible Algorithm, S-BFD u
SRv6 OAM; TPEBYETCA BGP4 Emulation (930-2005), n/unv BGPv6
Emulation (930-2007), U OSPFv2 Emulation (930-2008), n/nnn OSPFv3
Emulation (930-2009), 1 ISIS Emulation (930-2010), U/WAN ISIS v6
Emulation (930-2011), 1 BGP MPLS/VPN (930-2006) gna L3VPN nosepx
SR/SRv6; TPEEYETCA cywectsytowas IXNetwork Base 930-1999 nan 930-
2056 NN Hosas nokynka IXNetwork Base 930-2076 wan 930-2212.

Imynauyma SRv6 OAM

930-2140

IXNetwork, onumoHanbHoe MO, smynauma SRv6 OAM; skntoyaetr SRv6 OAM
Ping/Traceroute nosepx SRv6/G-SRv6; TPEBYETCA: 930-2010 IS-IS
Emulation 1 930-2011 IS-IS Emulation ¢ gononHutenbHomn noaaepskom
IPv6 1 930-2123 IPv6 Segment Routing Emulation; TPEBYETCA:
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cywectsytowan anueHsua IXNetwork Base 930-1999 nan IxXNetwork Base
PLUS (930-2056), U1K Hosas nokynka IXNetwork Base PREMIUM (930-
2076); pekomenayetca c: 930-2005 BGP4 Emulation 1 930-2006 BGP4
Emulation ¢ gononnutensHon nogaep:kkon Layer 3 MPLS/VPN & Multicast
VPN 1 930-2007 BGP4 Emulation ¢ gononHutensHon noaaepkon IPv6
ana SRv6 L3VPN.

Imynauusa BGP FlowSpec

930-2121

IXNetwork, onuyoHanbHoe MO, amynauns BGP FlowSpec; TPEBYETCA 930-
2005 BGP4 Emulation; TPEBYETCA cyuwectsytowana anueHsma IXNetwork
Base 930-1999 /1M Hosana nokynka IxXNetwork Base PLUS (930-2056)
nnm IxXNetwork Base PREMIUM (930-2076).

Imynauma EVPN n VXLAN

930-2102

930-2103

930-2521

3mynaumna OVSDB
930-2109

Imynauma NETCONF

IXNetwork, onuuoHanbHoe NO, pacwnpenne BGP gna noagepxku amynaumm
EVPN n PBB-EVPN; TPEBYETCA 930-2005 BGP Emulation; TPEBYETCHA
cywectsytowan anueHsma IXxNetwork Base 930-1999 U/IN HoBasa nokynka
IXNetwork Base PLUS (930-2056) uau IxNetwork Base PREMIUM (930-
2076).

IXNetwork, onumoHanbHoe MO, amynauma VXLAN; nogaepxusaer
dYHKUMOHaIbHOE TeCTUPOBaHME M TECTUPOBAHME NPOU3BOAUTENBHOCTHU
wnto3zos VXLAN; TPEBYETCA cywecTsytowasa anueHsuna IXNetwork Base 930-
1999 WU Hosasa nokynka IXNetwork Base PLUS (930-2056) van
IXNetwork Base PREMIUM (930-2076).

IXNetwork, onupoHanbHbii nporpammubii komnaekt EVPN and VXLAN
Bundle (930-2521); BKAHOYAET: EVPN Emulation n VXLAN Emulation;
TPEBYETCA BGP4 Emulation (930-2005); TPEBYETCA cyLiecTBytoLLan
IXNetwork Base 930-1999 naun 930-2056 U/ HoBana nokynka IXNetwork
Base 930-2076 vnan 930-2212.

IXNetwork, onuvoHansHoe MO, asmynauma OVSDB. MNogaeprkusaetr Open
vSwitch Database Management Protocol (OVSDB) gna cxemsbl hardware
VTEP. TPEBYETCA 930-2103 VXLAN Emulation; TPEBYETCA cywecTtsytowan
nvuensus IxNetwork Base 930-1999 WU Hosana nokynka IXNetwork Base
PLUS (930-2056) unu IxNetwork Base PREMIUM (930-2076).
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930-2124 IXNetwork, onunoHansHoe MO, amynauma Network Configuration Protocol

(NETCONF); TPEBYETCA cywectsytowas anueHsusa IxNetwork Base 930-
1999 UM Hosas nokynka IXNetwork Base PLUS (930-2056) nau
IXNetwork Base PREMIUM (930-2076).

3mynauma BIER

930-2125 IXNetwork, onunoHansHoe MO, amynauma Bit Index Explicit Replication
(BIER); TPEBYETCA 930-2005 BGP4 Emulation 1 930-2006 BGP
extensions ana noaaepkn MPLS L3VPN/VPLS; TPEBYETCA 930-2010 IS-
IS Emulation; TPEBYETCA cywectsytowas nmueHsua IXNetwork Base 930-
1999 W/IN Hosasa nokynka IXNetwork Base PLUS (930-2056) nan
IXNetwork Base PREMIUM (930-2076).

Imynauusa gRIBI

930-2139 IXNetwork, onunoHansHoe MO, amynauma gRPC Routing Information Base
Interface (gRIBI); nossonset Tectuposatb cnocobHocTb npuema Abstract
Forwarding Table (AFT) yctpoiicteom ¢ nogaepxkoii gRIBI nosepx kaHana
gRPC, kak onpegeneHo B cneundumrkaumm OpenConfig gRIBI; TPEBYETCA:
cywectsytowan anueHsua IxNetwork Base 930-1999 nan IxXNetwork Base
PLUS (930-2056), W11 HoBasa nokynka IXNetwork Base PREMIUM (930-
2076).

Amynauma eCPRI

930-2128 IXNetwork, onunoHansHoe MO, reHepaums coobuennii eCPRI (Common
Public Radio Interface); nossonsert reHepuposatb coobuweHus eCPRI ans
eRE v eREC; TPEBYETCA: cywectsytowana nuuensua IXNetwork Base 930-
1999 W/IN Hosasa nokynka IXNetwork Base PLUS (930-2056) vnan
IXNetwork Base PREMIUM (930-2076).

Imynauma tpadmuka ORAN Fronthaul

930-2141 IXNetwork, onunoHanbHoe MO, reHepauma coobuweHnin ORAN C-Plane n U-
Plane; nossonset reHepuposaTb coobuieHns ORAN eCPRI C-Plane n U-
Plane gna O-RU n O-DU; TPEBYETCA: 930-2128 eCPRI (Common Public
Radio Interface) Messages Generation; TPEEYETCA: cywectsytowas
nmuensus IxNetwork Base 930-1999 WU Hoeasa nokynka IXNetwork Base
PREMIUM (930-2076).

nFAPI
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IXNetwork, onumoHanbHoe MO, reHepauma coobuwernnin NFAPI; Bkatouaer
reHepaumto coobuieHnin NFAPI P7; TPEBYETCA: cywecTsytolLas AULEH3UA
IXNetwork Base 930-1999 unu IxNetwork Base PLUS (930-2056), W1
HoBas nokynka IXNetwork Base PREMIUM (930-2076).

Imynauna TWAMP/TWAMP-Light

930-2142

IXNetwork, onunoHansbHoe MO, amynauma Two-Way Active Measurement
Protocol; Bkatouaet ynpasastowme u tectosble ceccn TWAMP, a takke
amynauno TWAMP/TWAMP-Light Sender n Reflector; TPEBYETCA:
cywectsytowan anueHsua IXNetwork Base 930-1999 naun IxXNetwork Base
PLUS (930-2056), W11 HoBasa nokynka IXNetwork Base PREMIUM (930-
2076).

Imynauua Path Tracing

930-2144

Komnnekr SDN
930-2522

IXNetwork, onunoHansHoe MO, amynauma Path Tracing; skntoyaeT amynaumio
Path Tracing u reHepauuio probe; TPEBYETCA: cywecTyrowas AMUEeH3ns
IXNetwork Base 930-1999 van IxNetwork Base PLUS (930-2056), n1u
HoBas nokynka IXNetwork Base PREMIUM (930-2076); pekomeHayeTcs c:
930-2123 IPv6 Segment Routing Emulation U nan6o 930-2010 IS-IS
Emulation n 930-2011 IS-IS Emulation c gononHuTenbHoM noaaep* Ko
IPv6, nn6o 930-2009 OSPFv3 Emulation; pekomenayetca ¢ 930-2070
IEEE 1588v2 (PTP) Protocol Emulation.

IXNetwork, onunoHanbHbI nporpammubii komnnekt Software Defined
Networking (SDN) Bundle (930-2522); skntouaeT amynaumm npoToKonos
SDN; BK/HOYAET: EVPN n VXLAN, IS-IS/IOSPFv2/OSPFv3 Segment
Routing, Segment Routing v6, BGP Link State 1 BGP Segment Routing,
PCEP, BGP SR-TE Policy, BGP FlowSpec, Netconf, BIER, ISIS/OSPFv2
Flexible Algorithm, S-BFD n SRv6 OAM, gRIBI, TWAMP 1 TWAMP Light;
TPEBYETCA BGP4 Emulation (930-2005), W/Mnn BGPv6 Emulation (930-
2007), n OSPFv2 Emulation (930-2008), n/mnn OSPFv3 Emulation (930-
2009), 1 ISIS Emulation (930-2010), W/nnau ISIS vé Emulation (930-
2011), u BGP MPLS/VPN (930-2006) gna L3VPN nosepx SR/SRvV6 nau
ana BIER; TPEBYETCA cywectsytowana IXNetwork Base 930-1999 nan 930-
2056 NN Hosas nokynka IXxNetwork Base 930-2076 wan 930-2212.

Ten: +7 (495) 252-00-96

Email: info-site@akmetron.ru

Appec: Mocksa, yn. Pabouas, .93 ctp.2, noa. 2.


mailto:info-site@akmetron.ru

