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BBeaeHne

OOHOM 13 4aCTO BCTPEYAIOLLMXCA 3a0ady, ABMSETCH 3adada
obecnedeHVss PEe3epPBNPOBaHNS CBA3K MeXXOy OBYyMSA odhmcami, B
KabKOOM 13 KOTOPbIX eCTb OBa HE3aBNCUMbIX MOOK/IKOHEHUSA K
VIHTEpHET.

oV 9TOM BO3HMKAET [Ba BapuaHTa PeLleHns Takow 3adaun

Knaccnyeckmni BapmaHT OCHOBbLIBAETCHA HA OpraHn3aL/mm
HeckoTbKX L3 TyHHenew (ipip, gre, pptp, 12tp, sstp) n HaCTPOUKU
MapLUpyTU3aumy ¢ 6anaHCcMpoBKOW Tpaduka

[1onoHUTENbHBLIV BapraHT OCHOBBLIBAETCS Ha OpraHmn3aummn
HecokobkX Pseudo-Wire (L2) - TyHHENEN 1 NCMOSIb30BaHU
obbeanHeHNsa kaHaioB (Bonding) vnn npotokona STP



L3 pesepBupoBaHme

o PesepBupoBaH/e L3 MOXET NPOn3BOONTHCS MO
OJHOMY M3 OBYX a/TTOPUTMOB

* PesepBupoBaHe mapLupyTta (Active/Backup)
« ECMP (Equal-cost multi-path routing)

e Y KaXXOOro N3 aTX CriocoboB eCTb HEOOCTATKMN



L3 pesepBupoBaHme

* B cny4dae 1cnonb3oBaHns pe3epBMpoOBaHus MapLLPYTa, CKOPOCTb
NepPEeKJIIOYEHNS Ha PEe3EePBHbIVM MapPLLPYT MOXKET ObITb BECbMA
3HAYUTESIbHOW 1 3aBUCUT OT:

* [poBepkn Wno3a (check-gateway), B criydae ctatnyeckomn
MaLLpyTU3aLUmmn, Kotopagd BbinosiHaeTcs pa3 B 10 cekyHa v A4
NPU3HAHWS LLKO3a HEOOCTYMHBIM, HYXXHO MPOMYyCTUTb 2
npoBepKn. (To ecTb Bpemst nepeksitodeHnsa byaet tonee 20
CekyHA)

* [1pn ncnonb3oBaHM OMHAMNYECKOW MapLUpyTr3aumm ot Dead-
iInterval B cBoMCTBax NHTeEpP®ENca

B ntodbom CJ1yHae NCIroJib3yeTCA TOJIbKO OAVH KaHaJl



L3 pesepBupoBaHme

* B cnyyae ncnonbsosaHna ECMP coegyHeHme «MpriBA3bIBAETCS» K
OAHOMY M3 LLJIKO30B HA OCHOBaHMY KOMOWHALWN SrC-
address+dst-address ¢ ncnosb3oBaHvem anropmtmva Round-
Robin

e BoamMoxkHa cutyaumst, Korga coegyHeHmne TpebyoLLEE BbICOKOW
NPOMNYCKHOW CMOCOBHOCTU BYAET MPUBA3AHO K MEOJIEHHOMY
KaHasy.

* OOHO COEOVHEHME HE MOXET UCMOb30BaTh Hoee 0aHOro
U034

* Bpems onpeneneHns HeycrnpaBHOro LWa3a JoCTaTOqHO
BbICOKO (COOTBETCTBYET TakOMy U3 cxemMbl Active/Backup)



| 3 pe3epBupoBaHme

PC

Active/Backup

ECMP

1.1.1.1/30 1.1.1.2/30

/\
==

R1 R2
PC
2.2.2.1/30 2.2.2.2/30
Route List =l E3
Routes ‘Nexthnps Rules YRF
+ == w x ] ? |.|'—'.|',r'.|.~_'11' ||a|| ”EI
IDst. Address 4 |Gateway |Distance | v
AS F152.168.1.0/24 1.1.1.1reachable bridgedocal 1|
= P192.168,1.0/24 2.2.2.1 reachable bridge-local 10
Route Lisk [=] E3
Routes INexthops Rules VRF '
= ¢v|% O T | Fing | |al [#]
|Dst. Address £ |Gatewa';.-' |Distance v
AS F192.165.1.0/24 2.2.2.1 reachable bridge-local, 1.1.1.1 reachable bridge-local 1| &)




| 2 Pe3epBupoBaHme

e l/lHOrga BMECTO UCMOJIb30BaAHUA KJlacCUYeckoro L3
PE3EPBPOBAHNA, MOXXHO BOCMOJSIb30BATLCS
PE3EPBVPOBAHNEM KaHana no L2, KoTopoe yaoodbHO TEM YTO:

e CyLlecTByeT BOsbLUEE KOMMHECTBO a/TTOPUTMOB

PE3EPBUPOBAHNSA, HEKOTOPbIE N3 KOTOPbLIX HEBO3MO>XHO
peann3oBaTb Ha L3

* Beca paboTta no pacnpeneneHnio Harpy3km i
PE3EPBUPOBAHNIO KaHas1a NPOUCXOONT Ha YPOBHE 2
mMoaenn OS| 1 He 3aTparnBaseT MapLLUpyTU3aLmto

o MOXKET NCMoNb30BaTLCA B CETAX roe HeT IP



| 2 Pe3epBupoBaHme

* HepgoctaTtku L2 pe3epBrpoBaHUNS

* PaboTtaet ¢ Ethernet-nogobHbIMM MHTEPdDENCaAMI
ncrnonba3ys STP v/mnn o6 beanHEHNE KaHaTOB
(Bonding)

e [lpw aTOM NPV OTCYTCTBU HENOCPEACTBEHHOIO L2
KaHau1a ero npuxoamTcs CTPoOUTb noBepx L3 ceTtun
(Ethernet Over IP) B pesynbTtare 4ero BOSHMKaET
6ONbLUMM OBEPXE, CBA3AHHbLIV C HEOOXOOVMOCTHIO
nepegadvn 3arosioska L2-ppenma
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Mew Interface

General Bonding |Status Traffic

‘ EBridge Port <wlan3=

General ’ Status

Slaves: |wlan1 “3 -
s 51+
Mode: |halance rr H3
Primary: |n0ne H3 Comment
Link Monitoring: |mii “3
| Gl
Transmit Hash Policy: |laver 2 ¥ -
Remave
Min, Links: [0] |
Torch PC
Down Delay: |IJ |ms
Up Delay: |IJ |ms
LACP Rate: [30s [#]
MII Interval: |IDU |ms

Interface: |wlan3 H3| Cancel
Bridge: Ibridge-local ”3] Apply
Priority: IBD ] hex
Path Cast: |10 \
Harizon: | | e Copy
Edge: |auto H3 Remove
= PC
Point To Paink: |aut0 H *
External FDB: |aut0 H ¥
[ auto Isolate

enabled

1.1.1.1/30

Bonding

| 2 Pe3epBrnpoBaHnE

1.1.1.2/30

R1

1.1.1.1/30

C

STP/RSTP

A

PC

1.1.1.2/30

R1

11
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R2
PC



L2 pe3epBupoBaHmE

e Takm 06pa3oM BO3MOXXHO OBa TuUMa
pe3epBMpoBaHnNS L2 KaHana:

* C ncnonbaosaHnem Bonding, cosnaBas
COOTBETCBYHOLLVN BUPTYaSIbHbIV MHTEPMENC B
RouterOS, BkJitodasa B Hero Ethernet-nooobHble
NHTEPMENCHI 1 YKa3blBasi allrOpUTM 0O beanHEHNS

e C ncnosb3oBaHveM npoTtokona STP (dhakTnyeckn
cxema Active-Backup)
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L2 VPN

e [lna L2-kaHana noBepx L3-ceTn, HeoO6XoaMmMOo
MCMNOJSIb30BaTb COOTBETCBYHOLWLM TUM VPN, KOTOPbLIN
BMECTO MHKancynaumm L3 nakerta, obyner

NHKaNcyMpoBaTh L2-ppenm nepenasasi ero Ha
yOAIEHHYIO CTOPOHY

B RouterOS BO3MOXXHO CO30aHNE HECKOJIbKUX TUMNOB
TaKVX TYHHENeW
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L2 VPN OCHOBHbIE TUIMbI

e OcHoBHble TUMbl L2 TyHHEenen B RouterOS

EolP Ethernet over IP - GRE-nono6Hbin
NPOMNPUETAPHbIN TYHHESb

BCP (Bridge Control Protocol) ¢ ncnonssosaHvem
PPP-VPN (PPTP, L2TP, SSTP)

OVPN c tan-vHTepdencom

VPLS (Virtual Private LAN Service) pabotaeTt B
MPLS-ceTsx
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| 2-VPN OCHOBHbIE TUMbI

e TaK »e Bo3MoxkHa kombuHaumsa L3-VPN ¢ L2-VPN
HarNpPUMEep:

e EolP vnm VPLS BHyTpW PPP vnn ntoboro gpyroro L3
TYHHENA. TO eCTb BO3MOXXHbI KOMOVHALYA

* PPTP/L2TP/SSTP/IPIP+EOIP nnn PPTP/L2TP/SSTP/
GRE/IPIP+VPLS
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| 2 VPN TecTbl

e MHOW BbI/1 MPOBEOEHbI TECTbI Pa3NYHbIX KOMOVHaUM VPN 015 noCTpoeHus
L2-kaHana

* |ccnepoBanvch crieaytoLyie BapyaHTbl

+ PPTP/L2TP/SSTP+BCP

PPTP/L2TP/SSTP+VPLS

PPTP/L2TP/SSTP+EolP

EolP

GRE+VPLS

* B Ka>KOOM Clyyae oLeHrBasiach NPOonyckHasa criocobHOCTb W Harpyska Ha CPU
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| 2 VPN TecTbl

TecToBbIV CTEHL, (HA BCEX MapLUpyTM3aTOpax yCTaHOB/1EHA
RouterOS 6.37.4 Bugfix)

- G TS -y

-~ Tunnel =S

/ ~
~
\
!4% 1.1.1.0/30 @ 2.2.2.0/30 @ !
RB3011
PC RB951G-2HND R8951G 2HnD PC

iperf serve iperf-client

: H(




[Ti[x]
[Name + |Usage > Uptime: |04:05:37 | ¢ 1 | General LoopProtect Status Traffic |
bridging 651 i
thernet 46.0 ;717 .
:j Ieerne .0 .- Free Memory: [105:3 1B | |T| Tx/Rx Rate: |717.1 Mbps | ¢]6.1 Mbps | Cancel
:;:; agement g:g | otel Memory: [126.000B | TxfRx Packet Rate: |60 918 pjs | 111 322 pjs | -
networking 125 [ v psTaeva ] FP Tx/Rx Rate: |717.1 Mbps | ¢]6.1 Mbps |
routing 0.0 ; C ¥,
:?:La;;iﬁed 1 é _g B P Count: [ | FP Tx/Rux Packet Rate: |60 902 pjs | 111322 pys |
CPLU Frequency: |00 MHz | Tx{Rx Bytes: |25.6 Gif | {|357.3 mig |
CPU Load: |68 % | Tx{Rx Packets: |15 725 &0z | ¢|3 388 102 |
- TxfRx Drops: |D |I|D | M
Free HDD Space: |112.1 MiB |
) - TexfRx Errors: |D IIID l
_ Tokal HDD Size: |128.0 MiB |
9 items
Sector Writes Since Reboot: |335 |
Tokal Sector Writes: |7 517 | ’ | ‘ ”
Bad Blocks: [0.0% | ||
T 717.1 Mbps
Architecture Name: |mipshe | MR 6.1 Mbps
Board Name: |RE951G-2HnD |
‘ersion: |6.3?.4 {bugFix) |
Build Time: |Jan/13{2017 08:52:21 |
Factory Software: |6.34.4
Gy 2 e | T Packet: 60913 pfs
WlR: Packet: 11 322 pfs
|enahled lrunning slave
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EOIP

PesynbtaTthl U3MEPEHNI.
Harpyska Ha npoueccop ~70%

CpenHas CKOPOCTb nepefadn JaHHbIX MeXXay KOHEeYHbIMY
y31amMm namepeHHas iperf - 735 Mout/cek MUHMasibHas
/701 MéuT, makcumasibHas 818 MouTt

[11s Tecta 6blna npoBepeHa ckopocTb L3-GRE TyHHENs.
OHa coctaBuna 770 MéuT/cek, 4ToO NLb Ha ~5% BblLLe
EolP

OTO o4eHb xopoLunn pesynbtar aad RB951G-2HND
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XPPP

K coxxaneHunto EolP TpebyeTt Hanmums peasibHbIX
afpecoB ¢ 0OOVX CTOPOH TYHHENS, YTO HaK1adpIBaeT
OrPaHNYEHKS Ha NCMOJSIb30BaHME STOW TEXHOJIOM

[10e000NIETb 3TN OrPaHNYEHNSA MOXKHO MPWI MOMOLLIN
ncnosib3oBaHna VPN Ha texHonorm KnneHt-CepBep,
Taknx kak PPTP, L2TP, SSTP

TectnpoBasica L3 TYHHENb 11 3aTEM OH Xe C
ncnosib3osanvem BCP, EolP n VPLS

Ha cnepyrowmx cnamgax Mbl YBUAMM YTO MOJTYHNI0OCH
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@E Interface <pptp-outl =
EE"T ‘ |Usilg; I [~ Uptime: |02:05:11 | General  Dial Qut  Status  Traffic ’
ridging .
ethernet Ao . I - | Tx/Rx Rate: |??.? Mbps | ! |6?2.U kbps I Cancel
Firewall 16.0 [ Free Memory: |103,7 MB . | I I I
i Tx/Rx Packet Rate: |6 761 pfs 1542 p/fs
:!:nagement gg I Tokal Memory: |128.0 MiB | f Pl /1542 pf | aeely |
mpls 0.0 FP Tx/Rx Rate: |0bps |10 bps |
networking 65l CPU; |MIPS 74Kc 412 | | ¥ |
FP Tx/Rx Packet Rate: |0pfs 0pfs -m
ppt::r E'g I CPU Count: |1 | ! ol /10pf
(el | | corr |
- ol
unclassified 0.0 CPU Frequency: |600 MHz | TxfRx Bytes: |474.9 M \[|36766KE |
CPU Load: 100 % | TxfRx Packets: |346 311 | 169 763 | Emove
: TxfRx Drops: |D |,f|D l ‘ﬂl
Free HDD Space: |112.0 MiB |
) : TxfRx Errors: |EI |,f|D I
- Total HOD Size: |128.0 MiB |
11 items

Sector Writes Since Rebook: |315 |

Total Sector Writes: I? 497 |

BT 77.7 Mbps
MR 672.0 kbps

Bad Blocks: (0.0 % |

Architecture Name: |mipsbe

Board Name: |RE951G-2HnD

T Packet: 6761 pfs ‘
MR Packet: 1542 pfs | IEKIHIMAI

i IIIIthllihl Il

Build Time: IJanIlSIZDl? 06:52:21

|
|
Version: |6.3?.4 {bugFix) I
|
|

Factary Software: |6.34.4 |E"ablﬁd |running | |5l:atus: connected
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PPTP+

@E Interface <pptp-client >

|Name 4 |Usage ||V )
Uptime: |04:10:25
bridging 45| P | I oK
dns 0.0
ethernet 76.0 Free Memary: |105.2 MiB I PCI
Tokal Memory: |128.0 MiB LISE
management 1.0 4 | I -
networking 700 CPL
P 45 | CPU: |MIPS 74Kc 4.1z |
profiing 05| CPU Count: [1 I
rouking 0.0
unclassified 1o CPU Frequency: |600 MHz |
winbio:x 0.0
CPU Load: |100 % |
Free HDD Space: |112.1 MiB |
: Total HOD Size: |128.0 MiB I
11 items

Seckor Writes Since Rebook: |345 I

Tatal Sector Writes: |7 527 |

Bad Blocks: (0.0 % |

Architecture Mame: |mipsbe

Board Mame: |RE951G-2HnD

Version: |6.3?.4 ({budafix)

|
|
|
Build Time: |Janf13/2017 06:52:21 |
|

Factory Software: |6.34.4

General Dial Out  Status Traffic|

Wt 72.8Mbps
Wr:: 12105 kbps

H
=

TN

B o LU

M

|

Tx/Rx Rate: |72.5 Mbps |t1z10.3kbps | Cancel

TxfRx Packet Rate: |7 243 pfs 112147 pts | Apply
FP TxfRx Rate: ID bps I ,fll:l bps |
FP Tx/Rx Packet Rate: |EI pls | ,flIII pls |
TxjRx Bytes: |1675.1ME | /|18.2 MiB |
TxfRx Packets: |1 451 402 | {269 705 |
TxfRx Drops: |El |,f|D | I—ITorch

TefRx Errors: |IJ I.fltl |

|enah|ed

|running | slave

|Status: connected
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PPTP-+EoIP

@E @E Interface <eoip-tunnell =
Name + |Usage : A Uptime: |04:39:27 | | oK General Loop Protect  Status  Traffic ’
bridging 0.5
dns 0.0 Free Memory: [103.308 | - Tx/Rx Rate: |78.4 Mbps | ¢1470.0 kbps | Cancel
cthernst 7.5 EE. N Tx/Rx Packet Rate: |6 913 pjs | 1889 pfs | Appl
_ZVIEWE'" g-g 1 Tatal Memory: 1280 MiB | use PRY
idle .
ranagernent 25| CPU FP Tx/Rx Rate: I?B.S Mbps | ,f|EI bps | Disable
networking 60l CPU: MIPS 74Kc 412 | | i |
' FP TxfRx Packet Rate: |6 891 pfs 0p/fs Caomment
pRtR 45| CPU Count: |1 | f pf /|0
prol‘!hng 1.5 : : Copy
routing 0.0 CPU Frequency: |6EID MHz | Tax[Rx Bytes: IZB.D GiE | ,I'ISED.Z' MiE |
unclassified 0.0 I:
b on CPU Load: |100 % | TxfRox Packets: [20 514 308 | 13735 998 | | L Remave
- TxfRx Drops: ID |,f|IJ | I&
Free HDD Space: |112.1 MiB |
. : TxfRx Errors: |U |,|‘|IJ |
Tatal HDD Size: |128.0 MG |

12 items

Sector Writes Since Reboot: |485 |

Tatal Sector Writes: |7 667 |

Bad Blocks: |0.0 % |

BT 754 Mbps
R 470.0 kbps |
|

L

| enabled |running |slave

Architecture Mame: |mipshe

Board Mame: |RE351G-2HnD

Build Time: |Jan,f13,fzﬂl? 06:52:21

|
|
ersion: |6.3?.4 {bugfix) |
|
|

Factory Software: |6.34.4

T Packst: 6913 pfs
R Packet: 889 pfs
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PPTP+VPLS

Resources )

N u = | General Status  Traffic ‘

ame sage !

—— Upkime: |05:24:43 : H
bridging 1.0 : : TxfRx Rate: |125.9 Mbps | ! | 1314.4 kbps | Cancel
ethernet 16.5 [ .
Firewall 19.5 10 Free Memory: |102.3 MiB | Pct TxfRx Packet Rate: 10407 pjs | |2 423 pfs | Apply
idle t 1;2 |. Total Memory: |128.D M | y
managemen ' FP Tx/Rx Rate: |0 bps |{|0bps |
networking 9.5 1 CPL: |MIP5 sakcv4.12 | m FP Tx/Rx Packet Rate: |D pls | ,f|u pls |
pptp 185 S Esuls | [ mo | oo |

™ : Co

profiling 0.0 | | TxRx Bytes: [3244.8MB | {|39.0 MiB |
routing 0.0 CPU Frequency: |600 MHz m
unclassified 1o Pl [ | Tx/Rx Packets: |2 273 823 | {556 737 | -

; oad: o
winbo 05l TxfRx Drops: |U | ,fltl | Iﬂl

Free HDD Space: |112.1 Mi | TwfRx Errors: [0 lilo |
Total HOD Size: |128.0 MiB |
Sector Writes Since Reboot: |569 | " T ——
12 items o BT 125.9 Mbps
Total Sector Writes: |? 751 | Blrc 1314.4 kbps “

Bad Blacks: |0.0 % |

Architecture Mame: |mipsbe

BT Packet: 10407 pfs

Moo 242550 | nu“i\_lm\nnm L I
| |

Board Name: |RE951G-2HnD

Build Time: |Jan,|‘13,l‘2ljl? 06:52:21

|enabled |running |slave

|
|
ersion: |E-.3?.4 (bugFfix) |
|
|

Factory Software: |6.34.4
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PP P-pe3ynbrarthl

«Huctoinw» PPTP-TyHHenb MakcymarbHas/CpenHss/
MuHMaIbHas CKOPOCTb nepefadn gaHHbIxX 79.7/72/49.3
MowuT/cek. Harpy3ka Ha CPU ~100%

PPTP+BCP CkopocTb nepenayn gaHHbix 81.8/70.1/10.5
MowuT/cexk Harpyska Ha CPU ~100%

PPTP+EoIP CkopocTtb nepenayn oaHHbIX 77.6/65.9/15.7
MobuTt/cex. Harpyska Ha CPU ~100%

PPTP+VPLS CkopocTb nepenayn gaHHbIX
142/112/0 Méut/cek Harpy3ka Ha CPU ~90%

25



| 2P

IE”E IE”E Interface <|2tp-outl =
|E1:;ﬂ;ng : |Usgg5e I ” = Uptirne: |02:09:‘“ | Ok General Dial Out  Stakus  Traffic ‘ i
thernet £9.5 :
;reuevr;;r g0 Free Memary: |103.7 MiB | PCI TxfRx Rate: 74,2 Mbps | 1|689.9 kbps | Cancel
:g't‘; ::g : Tatal Memory: [128.0 M8 | TxfRx Packet Rate: |6 451 pfs | t[1583 pys | Apply
:;rsagement E'E I CPU: |MIPS 7akc w412 | FP Tx(Rx Rate: |0 bps |tlobps |
networking 9.5 [ CPU Count: |1 | FP TxfRx Packet Rate: |EI pis | ,fIEI pis |
profiling 1.0 '
u'?cLaSSiﬂEd g'g I CPU Frequency: |600 MHz | TxjRxBytes: |438.0MB  |f[4113.2kE | -cow
Winoox f
CPU Load: [99 % | Tx/Rx Packets: 326 208 |74945 |
Free HDD Space: |112.0 Mg | Tx{Rx Drops: |0 ilo |
. Total HDD Size: |128.0 MiE | TxjRx Errars: [0 o |
11 items

Sector Writes Since Reboot: |323 |

Tatal Sectar Writes: |7 505 |

Bad Blocks: |0.0 % |

BT 74.2 Mbps | ’

IIiIIIhh\ I|l|| J i“lilhl'illi‘ ||III|I|| I

|running | |Status: connected

Architecture Mame: Imipshe

Board Name: |RE951G-2HnD

BT Packet: 6451 pfs
MR Packet: 1583 ps |

Build Time: |_Ian,flSj'201? 06:52:21

|
|
Version: |6.3?.4 ({bugFix) |
|
|

Factory Software: |6.34.4 Ienabled
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L 2TP+BCP

Mame # IUsage Uptime
bridaing 45|
ethernet Prel Free Memory
idle 3.0
l2tp 700 Total Memary
management 1.0}
mpls 0.5 | cPL
nebworking g.00
profiling 1.0 CPU Count
unclassified 1.0}
Winbox 0.5 | CPU Frequency
CPU Load
Free HDD Space
Total HDD Size
10 items

Sector Writes Since Rebook
Total Sector Writes

Bad Blocks

Architecture Mame
Board Mame
Version

Build Tirme

Factory Software

: [04:18:09 | | oK
;1052 MiB | PCI
: |128.0 MiB |

: |MIPS 74Kc v4.12

:|1

;600 MHz

;|98 %

;1121 MiB |

: |128.0 MiB |

;362 |

;|7 544 |

; |0.0% |

B |mipshe

: |RB951G-2HRD

: |Jan.l'13,l'201? 06:52:21

|
|
;16,374 (bugfix) |
|
|

;6,344

27

Interface <l2tp-outl =

General  Dial Out  Status TraFFic|

TxjRx Rate: |79.4Mbps | f[999.8kbps | Canicel
Tx/Rx Packet Rate: |? 02 pls | ,fll 774 pls | Apply
FP Tx/Rx Rate: |EI bps | IID bps |
FP Tx/Rx Packet Rate: |EI p/s | IID pls |
Tx/Rx Bytes: |602.5 MG |117.3 MiB |
TxfRx Packets: |503 463 {108 809 |
T:/Rx Drops: IU I ,l'lIJ | M
Tx/Rx Errars: |0 o |
L
T 79.4 Mbps
R 999.5 kbps |‘ || ‘ ‘ ‘ ’
Wl Packet: 7 ;Dzlp.l'sl -
e v U U A
Ml
|enahled Irunning |slave |Status: connected




| 21P+E0IP

@E @E Interface <eoip-tunnell =
E]:;ngei'ng 2 |UST§I: : I Uptime: |04:45:42 | | oK | General Loop Protect Status  Traffic ‘ oK
ethernet 63.5 Tx/Rx Rate: |?4.9 Mbps | ,|'|461 .8 kbps I Cancel
firewall 7.0 Free Memary: |102.7 MiB | PCI R s e 17 |
: %/Rx Packet Rate: pis pls appl
:;"t‘; l'i"g '. Tatal Memory: |128.0 MiB | | ety
managerment 1.5 FP Tx/Rx Rate: |?4.9 Mbps | ,|’|D bps | Disable
networking 201 e IMIPS me l -m FP Tx/Rx Packet Rate: |6 537 pjs | ,|'|U pls I Comment
s 0s | <P Coun: [1 | '
: @
winbax 0.0 CPU Frequency: |600 MHz | TxfRx Bytes: |29.0 GIB | {1391.6 MiB | E
CPU Load: 100 % | TxjRx Packets: |21 311 713 |1|3 915851 | | [ Remave
Tx/Rx Drops: |2 |,|'|U I Iﬂ
Free HOD Space: |112.1 MiB | e 5 B |
%/Rux Errars:
: Total HOD Size: |128.0 MiB |
10 items

Sector Writes Since Reboat: |49? |

Takal Sector Writes: |7 679 |

Bad Blocks: 0.0 % | = ?49Mb”||||| ‘ '
w74, ps ’ ‘
' | |.|

MR 461.8 kbps
T Packet: 6 606 ps
R Packet: 574 pfs

Architecture MName: Imipsbe

Board Mame: |RE951G-ZHnD

Build Time: |Jan.|‘13,f2tll? 06:52:21

|
|
Version: |6.3?.4 (bugfix) |
|
|

Factory Software: |6.34.4

|enabled |running | slave
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[ 2TP+VPLS

|enahled |running |slave

4 : [Clx]
Profile (Running) Traffic |
Name j Uptime: |05:14:45 el 1S
bridging 1.5 i Tx/Rx Rate: |142.1 Mbps | | |1325.6 kbps I Cancel
gtheth ééﬁ l- Free Memory: |102.4 MiB | Pt Tx/Rx Packet Rate: |11 752 pfs |||z 448 pfs | ool
irewa . ! pply
firewall-rgmt 0.0 Total Memary: |123.D MIE I
idle 4.0 FP Tx/Rx Rate: |0 bps | ¢|0bps l
l2tp 24.5 [0 CPU: |MIPS 74Kc v4.12 | .
management 25 | FP Tx/Rx Packet Rate: |0 pjs | topss |
mpls 19.5 1 CPU Count: |1 |
netwaorking 11.5 [ . Tx/Rx Bytes: |1466.D MiB I | |21.2 MIE I atd
profiling 1.0 CPU Frequency: |6EIIJ MHz |
unclassified 0.5 | CPU Load: [96 % | TxjRx Packets: |1 031 803 | {|284 407 |
winbox 05| Tx/Rx Drops: |EI | .f|D | Torch
Free HDD Space: |112.1 MiB |
Tx{Rx Errars: |0 |10 |
Tatal HOD Size: |128.0 MiB |
Sector Writes Since Reboot: |545 I u I I
1 1 Ll 1
12 items Total Sector Writes: |? 7T | BT 142.1 Mbps
WlF: 1325.6 kbps || | ’
Bad Blocks: 0.0 % | .
Architecture Mame: |mi|:ushe | ‘
ordone: A _ | Llllhllnhnhnulyln
Tx Packet: 11 752 p/s
Version: |6.3?.4 (bugFizx) I Ry Packet: 2 44 l l
R Packets 2 %4 ofs ML LA OO
Build Time: |Jan/13/2017 06:52:21 |
|

Factory Software: |6.34.4
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L2 1P pe3ynbTaThl

L2TP CkopocTtb nepenayn gaHHbix 80.7/69.7/35.7
MowuT/cek Harpy3ka Ha CPU ~100%

L2TP+BCP CkopocTb nepenadn JaHHbIX
80.7/60.7/0 MbuT/cek Harpyska Ha CPU ~100%

L2TP+EoIP CkopocTb nepegayn gaHHbIX
73.4/63.2/5.24 MowuTt/cek Harpy3ka Ha CPU ~100%

L2TP+VPLS CkopocTb nepenayn gaHHbIX
152/120/0 MbuTt/cek Harpy3ka Ha CPU ~95%
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E’a.;"'? ‘ |Usiug§ I |- Uptime: |02:15:22 | ILI General Dial Qut Status  Traffic |
ridging .
dns 0.0 Tx/Rx Rate: |17.2 Mbps 521.7 kbps
ethernet 4.0 Free Memary: |104.1 MiB | PCI / | P i P | Cancel
i Tx/Rx Packet Rate: |1 503 p/s 1175 pls
idle t 3;2 I- Total Memory: |128.0 MiB | UsB / 1503 pf [ 178pf | Apply
managemen .
mpls 0.0 FP Tx/Rx Rate: |0 bps | ¢|0bps | Disable
networking 751 CPU: |MIPS 74Kc 412 | | ¥ |

li FP Tx/Rx Packet Rate: |0 p/s 0p/s Cornment
2;:’;"'“'9 52'3 | CPU Count: |1 | -m / P /0el I:

— -0 I Co
unclassified 0.0 CPU Frequency: |GDD MHz | Tx/Rx Bytes: |154.U MiE | ,|'|445?.8 KiB | II
winbox 05|
CPU Load: [70% | TxfRx Packets: |112 607 |i[aa 119 || | Remove
- TxfRx Drops: |U |,f|0 | lEED
Free HDD Space: |112.0 MiB | | ¥ |
Txf/Rx Errars: |0 1]
, Takal HDD Size: |128.0 MiB ! !

11 itemns

Sector Writes Since Rebook: |335

Tokal Sector Writes: |7 517 |

Bad Blocks: [0.0 % |

W 17.2 Mbps
MR 521.7 kbps
T Packet: 1503 pfs
R Packet: 1178 p/s

|enabled |running Status: connected

Architecture Mame: |mipshe

Board Name: |RE951G-2HnD

Build Time: |Jan,|‘13,|'2l2ll? 06:52:21

|
|
Wersion: |6.3?.4 (bugfix) |
|
|

Factory Software: |6.34.4
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STP+BCP

Resources

Uptime: |04:23:25

Free Memory: |104.4 MiB | PCI

Tatal Memory: |128.0 MiB | USE

CPU

CPLI: IMIPS FHKC V4,12

addi

CPU Frequency: IGDIJ MHz

|
CPU Count: |1 |
|
|

CPU Load: |65 %

Free HDD Space: |112.1 MG |

IName a |Llsage “"
bridging 1.0

dns 0.0

ethernet 3.0

idle 25 0
management 1.5

mpls 0.0
networking 6.5 [
profiling 0.0

rouking 0.0

sstp s4.0 00000
unclassified 05|

winbox 1.0

12 ikems

Takal HDD Size: |128.0 M |

Sector Writes Since Reboot: |449 |

Tatal Sector Writes: |7 631 |

Bad Blocks: (0.0 % |

Architecture Mame: Imipsbe

Board Mame: |RE951G-2HnD

Build Time: IJan,l’lS.fZIJl? 06:52:21

|
|
Version: |6.3?.4 (bugfix) |
|
|

Factory Software: |6.34.4

General  Dial Out  Status Traffic|

[Ol[x]
TxfRx Rate: |l?.9 Mbps | ,f|624.8 kbps | Cancel
Tx/Rx Packet Rate: |1 492 pfs |11 107 ps | Apply
FP Tx/Rx Rate: |U bps | ,flEl bps |
FP TxjRx Packet Rate: |IZI pls | .f|l:l pls |
TxfRx Bytes: |176.5 MiB | {|5.5 MiE |
TxfRx Packsts: |123 812 | ¢]51 291 |
Tx/Rx Drops: |IZI |I|D | Iﬂ,
Tx{Rux Errars: |0 o |
I
W1 17.9 Mbps
MR 524.5 kbps
Wl T Packet: 1492 pfs
MR Packet: 1107 pjs
|enabled |running |slave |Status: connected
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SSTP+EOIP

[O][]
|Name £ IUsage ||v
bridging 1.0
ethernet 4.0
flash 0.0
idle 39.0
management 05|
netwarking 6.5 1
profiling 05|
rouking 0.0
sstp 453.0 0
unclassified 0.0
winbox 05|
11 items

Uptirne:

Free Mernory:

Total Memory:

CPL:
CPU Countk:
CPU Frequency:

CPU Load:

Free HDD Space:

Total HDD Size:

Sector Writes Since Reboot:
Total Sector Writes:

Bad Blocks:

Architecture Mame:
Board Mame:
Wersion:

Build Time:

Factory Software:

04:52:03 | oK |
103.6 MiB | PCI
128.0 MiE | UsB

IMIPS 74Kc 4,12

[1

600 MHz

66 %

112.1 MiE |

128.0 MiB |

509 |

7 691 |

0.0 % |

Imipsbe

\RE951G-2HnD

lJanIlSJ’ZUl? 06:52:21

|
|
6,374 (bugfix) |
|
|

6.34.4
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Gerneral Loop Protect  Status Traffic|

Tx/Rx Rate: |18.3 Mbps | }|377.2 kbps | Cancel
TxjRx Packet Rate: |1 575 pfs | 1703 pfs | Apply
FP Tx{Rx Rate: |18.3 Mbps | {|0bps |
FP Tx/Rx Packet Rate: |1 561 pjs |{|opis |
Tx{Rx Bytes: |29.5 Gif | {|400.9 MiB |
TxjRx Packets: |21 670 822 | 1|4 058 852 |
Tx/Rx Drops: |12El |,f|lJ l ﬂl
TxfRx Errors: |D |,f|lJ |
BT 15.3 Mbps
Wr:: 377.2 kbps
T Packet: 1575 pfs
IR Packet: 703 pfs I
|enabled | running | slave




Profile {Running)

Marme 4 |Usage Uptime
bridging 0.5 |
ethernet 1.5 | Free Memary
idle 61,0
management 2.5 | Total Memaory
mpls 05|
nebwarking 700 Pl
sstp 270
unclassified 0.0 CPU Count
winbox 0.0

CPU Frequency

CPU Load

Free HDD Space

Total HDD Size

9 ikemns

Sector Writes Since Reboot
Total Sector Writes

Bad Blocks

Architecture Marne
Board Mamne
Wersion

Build Tirne:

Factory Software

: |05:07:00

: |103.6 MiE

I
L
m

: |128.0 MiB

: MIPS 74Kc 4,12

L
i | [me ]

|

|

;600 MHz

;45 %

:112.1 MiB

: |128.0 MiB

: |523 |

;|7 705 |

t{0.0 e
| |

B |mipsbe

: |RB951G-2HND

: |Jan{13{2017 06:52:21

|
|
; |6.37.4 (bugfix) |
|
|

;6,344
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General  Status Traffic‘

Tx/Rx Rate: lE.E Mbps

Tx/Rx Packet Rate: |566 pfs

FP Tx/Rx Rate: |U bps

FP Tx/Rx Packet Rate: |D pls

Tx{Rx Bytes: |104.9 MiG

Tx/Rx Packets: |83 506

Tx/Rx Drops: IU

TxfRx Errors:

|
i
BT 6.5Mbps
MR 289.4 kbps ) H ‘ ‘ | ” ‘ M

I
T Packet: 566 pfs
R Packet: 360 pfs

=]{E3)
| ,f|239.4 kbps | Cancel
1360 pjs | Apply
fr—
[ —
|{|4577.0kB |
| 1|50 473 |
|,|‘|U | Tarch

0 o |

Ienabled

|running |slave

i




SSTP pesynbrarhl

SSTP CkopocTtb nepenayn gaHHbIx 18.9/16.3/12.6
MobuTt/cek Harpyaka Ha CPU ~70%

SSTP+BCP CkopocTb nepenadn JaHHbIX
18.9/16.6/12.6 MbuT/cek Harpyska Ha CPU ~70%

SSTP+EoIP CkopocTb nepenayn JaHHbIX
21/16.4/13.6 MowuT/cek Harpyska Ha CPU ~70%

SSTP+VPLS CkopocTb nepenayn JaHHbIX
13.6/10.9/6.29 MbwuTt/cek Harpyska Ha CPU ~50%
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GRE+VPLS

Tak kKak EolP v yBnaes 4to yacTto VPLS yckopseT paboty
BO3HMKA naea cosfgarb TyHHe b GRE+VPLS

[O][x]
Mame a IUsage ||v
bridging 1.5
ethernet 11.0 0
idle 30,0
management 25|
mpls 15.0
netwarking 375
profiling 0.0
rouking 0.0
unclassified 25|
winbox 0.0
wireless 0.0
11 items

Upkime

Free Memoary

Total Memory

CPU
CPL Count
CPU Frequency

CPU Load

Free HDD Space

Total HDD Size

Seckor Writes Since Rebook
Total Sector Writes

Bad Blocks

Architecture Mame
Board Mame
Wersion

Build Time

Factory Software

: |01:33:43 |

: |105.5 MiB |

: 128.0 MiB |

o MIPS 74Kc v4.12

:|1

;600 MHz

;|69 %

: |112.0 MiB |

: |128.0 MiB |

. 218 |

. 7398 |

e |

B Imipsbe

: [RB951G-2HND

: |Jan{13j2017 06:52:21

|
|
: |6.37.4 (bugfix) |
|
|

: l6.34.4
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Interface <vplsl >

General  Status Traffit‘

Tx/Rx Rate

Tx/Rx Packet Rate

FP Tx/Rx Rate

FP Tx/Rx Packet Rate

Tx/Rx Bytes
Tx/Rx Packets
Tx/Rx Drops

Tx/Rx Errors

B |195.2 Mbps |,f|2.9 Mbps | Cancel
16137 pjs | {|5544pjs | Apply

g IEI bps |,f|D bps |
N — - —
:|z189.9mE6 | f|31.5MiB |
;1508 469 | t|488 959 |
: lU “ID I Torch
o i[o |

IR

T 195.2 Mbps
MR 2.9 Mbps

BT Packet: 16 137 pjs
DR Packet: 5544 pfs

m

i

Ienabled

|running |slave

|

ﬂml




GRE+VPLS

e Pesynbrarbl USMEPEH

o CpefHaa CKOPOCTb nepenadn JaHHbIX MEXOY
y3silaMn cH13uiachb 0o 176 Méut/cek npoTtus 735

MowuT/cek e. EolP-TyHHena. CoeomnHeHne ctano
MEHEE CTabWIIbHbIM

e OTO He TOT BapVaHT, KOTOPbIN OblS1 Obl MHTEPECEH
019 CMNOJIb30BaHUS
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ObLaa Tabnmua

Tabnuua 1
MapameTp PPTP L2TP SSTP EolP
Yuctbii TYHHeNb |CKopocTb nepeaa4ym
y oA 79.7/72/49.3 80.7/69.7/35.7 18.9/16.3/12.6 818/735/701
HectabunbHocTb
kaHana (%) 38,1 55,8 33,3 14,3
Harpyska Ha CPU(%) 100,0 100,0 70,0 70,0
BCP CkopocTb nepeaauu
[aHHbIX 81.8/70.1/10.5 80.7/60.7/0 18.9/16.6/12.6
HectabunbHoCTb
KaHana (%) 87,2 100,0 33,3
Harpy3ska Ha CPU(%) 100,0 100,0 70,0
EolP CkopocTb nepeaa4m
[aHHBIX 77.6/65.9/15.7 73.4/63.2/5.24 21/16.4/13.6
HectabunbHoCTb He npumeHumo
kaHana (%) 79,8 92,9 35,2
Harpyska Ha CPU(%) 1,0 100,0 70,0
VPLS CkopocTb nepeaa4m
[aHHBIX 142/112/0 152/120/0 13.6/10.9/6.29
HectabunbHoCcTb
KaHana (%) 100,0 100,0 53,8
Harpyska Ha CPU(%) 90,0 100,0 50,0
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BbIBOOb

CambIM BbICTPbIM 1 cTaburbHbIM L2-VPN aBngaetcs EolP
BTopbiM MO COOTHOLLEHMIO KadecTB aBsigeTca PPTP+EolP

Cambli cTabuibHbIn N3 KnneHT-cepBepHbIX VPN, HO 1
cambI Mea1eHHbIn - SSTP

CaMbIl BbICTPbIN, OH XK€ CaMbll HECTAbWIIbHbIN - L2 TP

Vicnonb3oBanme VPLS B kKadecTBe L2 BO Bcex cnydasax
KpoMe SSTP NoBbILLAET CKOPOCTb, HO CHUXKAET
CTabWIbHOCTb
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Bonding

 MHOW OblN NPOBEOEH PAL TECTOB C LIESBIO ONPENESIUTL
HaUTy4dLLNE BapUaHTbl Pe3epBupoBaHus L2 kaHana npu
nomoLy Bonding

e [pecTupoBasiUCb creayoLme Tinsl Bonding
e Active-Backup
e 802.3ad (LACP)

e Balance-rr

e Broadcast
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Bonding

Cxema ceTu bblna NM3MEHEHA C Lesbio J0DaBIEHNSA BTOPOIO

KaHaJ1a
EolP-Tunnel 1
- T T
> ~ .
1.1.1.2 / ” ~ 2222
/7 1.1.1.0/30 2.2.2.0/30 N \

; R 3.3.3.0/30 RB3011 4.4.4.0/30 2 ;
PC R|3951G-2|QD RPE51G-2HND PC
iperf server 7 iperf-client
N 7
3.3.3.2 ~ _ 4.4.4.2

~, EolP-Tunnel2 _,

-y, o
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Bonding

[ locTaBsieHbl creayoLye 3agaym

Onpenenntb MakCUMasibHYyt0 CKOPOCTb nepenaydmn
OAHHbIX B K&XKO0OM 13 aniroputMoB Bonding

OnpenennTb CKOPOCTb NEPEKITKOYEHNS NP OTKA3E
KaHana

C yY4eTOM OrpPaHNYEHNIN CXEMOTEXHUKN
RB951G-2HND (1Gb nopt Ha CPU) ckopocTb
BHELLUHMX MOPTOB yCcTaHoBieHa B 100MouT
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Active Backup

o ANropuvT™M pPadoTbl 3aK/IFOYAETCH B TOM, YTO JaHHbIE
nepefaroTcd no nepsomy (Primary)-nHrepdency. Ecim oH
CTaHEeT HEJOCTYMEH - HAYMHAETC nepenadva OaHHbIX Mo
BTOPOMY MHTEPMENCY.

* Ecnm Primary He 3agaH - TO TOT MHTEPMENC NO KOTOPOMY
B OAHHbIVI MOMEHT OCYLLECTBIAETCS nepefada aBseTcH
Primary (T.e. He NponcxoauT BO3BPAT Ha NepPBbIN B
CMNCKE NHTEPMENC MOCSIE Er0 BOCCTAHOBIEHNS

e TpebyeTcd corylacoBaHHOE Ha3HaYeHe NHTEPMENCOB C
0O0OVX CTOPOH
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Active Backup

Bonding Bonding
10.1.1.0/30 10.1.1.0/30
EolP-Tunnel 1
; ié ) N o ;
PC RB951G-2HNnD —EO”D__TU_nl]el-Q- - R8951G 2HnD PC
iperf server Backup iperf-client

CpeHsst CKOpOCTb nepenayn oaHHbIX coctasuia 91MouT/
CeK

* Bpemsa nepekoyeHmns npu nponagaHrii OCHOBHOMO KaHasa
9 cekyHp, cBA3aHO ¢ HacTpovkammn keepalive EolP-TyHHens
(3,3)
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Active Backup

General Loop Protect  Status Tfaffic’

General  Loop Protect  Status Trafficl

Interface <bonding>

General Bonding Status Traffic‘

Tx[Rx Rate: |98.6 Mbps | J’|2.1 Mbps l Tx/Rx Rate: |0 bps | ,|'|D bps | Tx/Rx Rate: |98.7 Mbps I .f|2.l Mbps I Cancel
Tx/Rx Packet Rate: |3 148 pfs | |4 081 pys | Tx/Rx Packet Rate: |0 pjs |¢|opss | Tx/Rx Packet Rate: [8 150 pfs | 114 081 pjs | Apply
FP TxjRx Rate: [0bps | (2.1 Mbps | FP Tx/Rx Rate: [0bps |1|0bps | FP Tx/Rx Rate: [0bps | 1]2.1 Mbps |
FP TxjRx Packet Rate: [0 pfs | ¢[4 061 ps | | FP Tx{rx Packet Rate: [0pjs | ¢[0pis | | FPTxjRx Packet Rate: [0pfs | 14 06s pis |
Tx{Rx Bytes: [4392.1 MiB | ¢[98.2 mig | Tx{Rx Bytes: [412.6 MiB | {]2.2 Mg | TxjRx Bytes: |4.7 GiB | 11107.5 mi |
Tx{Rx Packets: |3 042532 |11 545 691 | Tx{Rx Packets: [286 391 | ¢[145 387 | Tx{Rx Packets: |3 328 914 | 1|1 694 078 |
Tx/Rx Drops: |l 033 | I} lU I Tx/Rx Drops: |22 I ! lD | Tx/Rx Drops: |1 105 ] ,fIIJ I Iﬂ'
TxjRx Errors: |D | I} lD I TxjRx Errors: |D I .I'ID | Tx/Rx Errors: IO ] .fIU I
W 95,7 Mbps
BWr: 2.1 Mbps ’
W 956 Mbps W obps
Br: 2.1 Mbps Wr: 0bps
T Packet: &150p)s
R Packet: 4061 pjs i I l l
|enabled ’running [
W7 Packet: 8143 pjs 7 Packet: Opjs
R Packet: 4 061 pjs i R Packet: Op/s
lenabled Irunning Islave lenabled Irunning Islave
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Active Backup

| NON | $ iperf -c 192.168.0.1 -t100.textClipping
$ iperf -c 192.168.0.1 -t100 -il

Client connecting to 192.168.0.1, TCP port 5001
TCP window size: 129 KByte (default)

4] local 192.168.1.1 port 50364 connected with 192.168.0.1 port 5001

[

[ ID] Interval Transfer Bandwidth

[ 4] 10 2.0 sec 10,9 MBytes 1.2 Mpitersec O @ $ ping 192.168.0.1-PING 192..textClipping
_ . $ ping 192.168.0.1

[ 4] 3.0- 4.0 sec 109 Moytes 1.2 Mpits/sec PING 192.168.0.1 (192.168.0.1): 56 data bytes

[ 4] 4.0- 5.0 sec 11.0 MBytes 92.3 Mbits/sec 64 bytes from 192.168.0.1: }cmp_seq=0 tt1=62 t}me=0.666 ms

[ 4] 5.0- 6.0 sec 10.9 MBytes 91.2 Mbits/sec 64 bytes from 192.168.0.1: icmp_seq=1 tt1l=62 time=0.615 ms

[ 4] 6.0- 7.0 sec 10.8 MBytes 90.2 Mbits/sec 64 bytes from 192.168.0.1: icmp_seqg=2 ttl1=62 time=0.693 ms

[ 4] 7.0- 8.0 sec 10.9 MBytes 91.2 Mbits/sec 64 bytes from 192.168.0.1: icmp_seg=3 tt1=62 time=0.586 ms

[ 4] 8.0- 9.0 sec 11.0 MBytes 92.3 Mbits/sec 64 bytes from 192.168.0.1: icmp_seq=4 ttl1=62 time=0.645 ms

[ 4] 9.0-10.0 sec 10.9 MBytes 91.2 Mbits/sec 64 bytes from 192.168.0.1: icmp_seg=5 tt1=62 time=0.567 ms

[ 4] 11.0-12.0 sec 10.9 MBytes 91.2 Mbits/sec 64 bytes from 192.168.0.1: icmp_seq=7 ttl1=62 time=0.655 ms

[ 4] 12.0-13.0 sec 11.0 MBytes 92.3 Mbits/sec 64 bytes from 192.163.0.1: icmp_seq=8 tt1=62 time=0.652 ms

[ 4] 13.0-14.0 sec 11.0 MBytes 92.3 Mbits/sec Request timeout for icmp_seq 9

[ 4] 14.0-15.0 sec 11.0 MBytes 92.3 Mbits/sec Request timeout for icmp_seq 10

[ 4] 15.0-16.0 sec 11.0 MBytes 92.3 Mbits/sec Request timeout for icmp_seq 11

[ 4] 16.0-17.0 sec 10.9 MBytes 91.2 Mbits/sec Request timeout for icmp_seq 12

Request timeout for icmp_seq 13
Request timeout for icmp_seq 14
Request timeout for icmp_seq 15
Request timeout for icmp_seq 16
Request timeout for icmp_seq 17
64 bytes from 192.168.0.1: icmp_seq=18 tt1=62 time=0.770 ms
64 bytes from 192.168.0.1: icmp_seq=19 tt1=62 time=0.627 ms
64 bytes from 192.168.0.1: icmp_seq=20 tt1=62 time=0.659 ms
64 bytes from 192.168.0.1: icmp_seq=21 tt1=62 time=0.610 ms
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L ACP (802.3ad)

* Hamnbonee 4acTo UCMONb3YEMbIN MPOTOKOJI
O0begUHEHNST KaHaOB. Kak npaBuio
Nnogaep>KmBaTecs yrnpaBigeMbIMU KOMMYTaATOPaMM

e PacnpeneneHne Harpy3ku npovcxoounT 3a CHET
npuBaskn coegyiHenus (no MAC vnn IP agpecam) K
KOHKPETHOMY JINHKY.

* B cnyyae ogHOWM napbl COeOMHEHU BEOET CEOS KaK
Active/Backup
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L ACP (802.3ad)

Bonding (LACP) Bonding (LACP)
10.1.1.0/30 10.1.1.0/30
EolP-Tunnel 1
- omm S R e eon e
; R! _ 2 ;
PC RB951G-2HnD - _EoliTulrJel_Z_ - RB951G-2HnD PC

iperf server iperf-client

o CpegHasa CKoOpOCTb nepefadn gaHHbIx coctasuia 90.9
MownT/cek

e Bpems nepexkntodeHns npy NponagaHii OCHOBHOMO

KaHau1a 9 cekyHm, CBA3aHO ¢ HacTpoukamMin keepalive EolP-
TyHHENS (3,3)
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General Loop Protect  Status Traffic‘

L ACP (802.3ad

General Loop Protect  Status Traffic‘

Interface <bonding>

General Bonding Status Traffic|

Tx/Rx Rate: |0 bps l IIU bps l Tx/Rx Rate: |0 bps l ,fIU bps | Tx/Rx Rate: ID bps l IID bps l Cancel
Tx/Rx Packet Rate: |0 pjs l IIU pjs l Tx/Rx Packet Rate: IIJ pjs l IIO pls | Tx/Rx Packet Rate: ID pis l IID pis l apply
FP Tx/Rx Rate: |L'l bps I ! |0 bps I FP Tx/Rx Rate: IU bps I .fllJ bps I FP Tx/Rx Rate: |IJ bps | ! |U bps I
FP Tx/Rx Packet Rate: |0 p/s | ¢lopis | | FP TxjRx Packet Rate: |0pfs | |0 pis | | FP Tx{Rx Packet Rate: [0 pfs |{lopfs |
TxjRx Bytes: |2884.7 MiB | 1]64.5 mi l Tx/Rx Bytes: |269.4 M | { 6.0 MiB | Tx/Rx Bytes: 3154.1MB | {|70.6 M |
TxjRx Packets: |1 998 302 |¢1017 795 | Tx/Rx Packets: |187 062 | 1|94 697 | Tx/Rx Packets: |2 185 364 |11 112 492 |
Tx/Rx Drops: |955 I ! lU I Tx/Rx Drops: |15 ] ! [0 I Tx/Rx Drops: |970 I IIU I lﬂl
Tx{Rx Errors: |0 l IIO l TxfRx Errors: IU I .fltl l TxRx Errors: IIJ I f|0 I
Wt obps
Brx: 0bps I
W 0bps BT 0bps
Mrx: 0bps ’ Wrx: 0bps
[ Tx Packet: 0p/s ‘
Rx Packet: 0pfs l
Ienabled lrunning [
B Tx Packet: 0p/s T Packet: 0p/s
R Packet: 0pjs l | Brx Packet: 0p/s
enabled Irunning Islave Ienabled Irunning Islave

49




L ACP (802.3ad

$ iperf -c 192.168.0.1 -t100.textClipping
$ iperf -c 192.168.0.1 -t100 -i5

Client connecting to 192.168.0.1, TCP port 5001
129 KByte (default)

TCP window size:

4]
ID]
4]
4]
4]
4]
4]
4]
4]
4]
4]
4]
4]
4]
4]
4]
4]
4]
4]

e R R N N e N N e N e B e e e e e B B M |

local 192.168.1.1 port 49746 connected with

Interval
0.0- 5.0
5.0-10.0

10.0-15.0

15.0-20.0
20.0-25.0
25.0-30.0
30.0-35.0
35.0-40.0
40.0-45.0
45.0-50.0
50.0-55.0
55.0-60.0
60.0-65.0
65.0-70.0
70.0-75.0
75.0-80.0
80.0-85.0

SecC
SEC
SEeC
SEeC
SecC
SecC
SEC
SEeC
SEeC
SecC
SecC
SEC
SEeC
SEeC
SecC
secC
SEeC

Transfer

54.8
54.5
54.8
54.5
54.5
54.4
54.1
54.0
54.5
54.2
54.1
54.4
53.5
54.8
54.0
54.5
54.6

MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes

Bandwidth

91.9
91.4
91.9
91.4
91.4
91.2
90.8
90.6
91.4
91.0
90.8
91.2
89.8
91.9
90.6
91.4
91.6

Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec

192.168.0.1 port 5001 |
O O]

PING 192.168.0.1 (192.168.0.1): 56 data bytes
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
timeout
timeout
timeout
timeout
timeout
timeout
timeout
timeout
timeout

64
64
64
64
64
64

bytes
bytes
bytes
bytes
bytes
bytes
64 bytes
64 bytes
Request
Request
Request
Request
Request
Request
Request
Request
Request
64 bytes
64 bytes
64 bytes
64 bytes
64 bytes

from
from
from
from
from
from
from
from

from
from
from
from
from
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Mac-Pro-lla-~ ikn$ ping 192..textClipping
Mac-Pro-Ila:~ ikn$ ping 192.168.0.1

for
for
for
for
for
for
for
for
for

icmp_seq=0
icmp_seq=1
icmp_seq=2
icmp_seq=3
icmp_seq=4
icmp_seq=5
icmp_seq=6
icmp_seq=7

icmp_seq 8
icmp_seq 9
icmp_seq
icmp_seq
icmp_seq
icmp_seq
icmp_seq
icmp_seq
icmp_seq
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:

10
11
12
13
14
15
16

icmp_seq=17 tt1=62 time=0.866
icmp_seq=18 tt1=62 time=0.688
icmp_seq=19 tt1=62 time=0.633
icmp_seq=20 tt1=62 time=0.742
icmp_seq=21 tt1=62 time=0.705

tt1=62
tt1=62
tt1=62
tt1=62
tt1=62
tt1=62
tt1=62
tt1=62

time=0.664
time=0.655
time=0.681
time=0.722
time=0.636
time=0.596
time=0.776
time=0.637

ms
ms
ms
ms
ms
ms
ms
ms

ms
ms
ms
ms
ms



Balance-rr

e OTOT BapuaHT ncnosibldyet anropmtM Round-Robin
019 pacnpegeneHns Harpyskn. Kaxkabiv creayroLmn
dhperM OTNPaBIFETCA B CNEOYIOLLNN KaHaT

o CyMMapHasi CKOPOCTb Takoro 06beanHEHNS

paccUMTbIBAETCA NO hopMyie (Camblii Mea1eHHbIV
KaHan * KOJ1-BO KaHaJ10B)

* Tak »xe 00ecrnevmBaeTCa Pe3epBrpoBaH/E B Criyyae
OTKa3a O[JHOrO 13 KaHaU10B, OH UCK/THOHYaeTCs 13
pacrnpeneneHns Harpysku
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Balance-rr

Bonding (Balance-RR) Bonding (Balance-RR)
10.1.1.0/30 10.1.1.0/30

EolP-Tunnel 1
; i EolP-Tunnel 2 i ;

s e=» oD S e o, -—
PC RB951G-2HnD -—aes o o o= RB951G-2HnD PC
iperf server iperf-client

CpenHas CKOPOCTb nepefadn JaHHbiX coctasuna 170 MoéuTt/cek

* Bpemsa nepekntoveHns npu nponagaHiy OCHOBHOMO KaHana 9
CeKyH[, CBsA3aHO ¢ HacTpokamun keepalive EolP-TyHHens (3,3)
HO YaCTb MAaKETOB BCE PaBHO MPOXOOUT Yepes3 UCMPaBHbIN
KaHaJl
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Balance-rr

General Loop Protect  Status Trafficl

General Loop Protect  Status Traffic‘

Interface <bonding>

General Bonding Status Traffic‘

53

= E3
Tx/Rx Rate: |88.6 Mbps | 1988.2 kbps | Tx{Rx Rate: |88.6 Mbps | ¢/1988.1 kbps | TxjRx Rate: [177.2Mbps | (3.9 Mbps | Cancel
Tx/Rx Packet Rate: |7 316 ps | 113 708 pis | Tx/Rx Packet Rate: |7 316 pjs |13 708 pfs | TxjRx Packet Rate: 14632pfs | {7 416 pjs l Apply
FP Tx/Rx Rate: ID bps I J'|1988.2 kbps | FP Tx/Rx Rate: |0 bps l j'|1988.1 kbps | FP Tx/Rx Rate: |IJ bps l I|3.9 Mbps l
FP Tx/Rx Packet Rate: IO pis l ! |3 708 pfs | FP Tx/Rx Packet Rate: IIJ pis ] J’IS 708 pfs l FP Tx/Rx Packet Rate: IO pis l .fl? 459 pfs I
TxjRx Bytes: |6.2 GiB | 1149.7 mis | Tx/Rx Bytes: |2000.9 M | 1/51.4 MiB I Tx/Rx Bytes: (8.2 GiB | {|201.1 miB l
Tx/Rx Packets: |4 426 724 | 112 340 809 | Tx/Rx Packets: |1 386 731 | {|790 450 | Tx{Rx Packets: |5 813 434 | 113131 259 |
Tx/Rx Drops: Il 226 I J'IO | Tx/Rx Drops: |85 lj’ ID | Tx/Rx Drops: |1 311 IIIEI l l_ﬂ_'
TxRx Errors: IO l ! IEI | Tx{Rx Errors: IIJ ] J’IIJ l Tx{Rx Errors: IO l IIO I
W< 177.2 Mbps
meomes | ([ I
T 85.6 Mbps T 33.6 Mbps S
rx: 1988.2 kbps [Wrx: 1988.1 kbps I I I
[ Tx Packet: 14 632 pfs
e peces: 7nsois | ] i
|enabled |running |
B Tx Packet: 7 316 pfs [ Tx Packet: 7316 pfs
R Packet: 3708 pfs | R« Packet: 3708 pfs | i l
Ienabled Irunning Islave Ienabled lrunning lslave




Balance-rr

® 0 Mac-Pro-lla-~ ikn$ iperf -c .textClipping
Mac-Pro-Ila:~ ikn$ iperf -c 192.168.0.1 -t100 -il

Client connecting to 192.168.0.1, TCP port 5001
TCP window size: 129 KByte (default)

54

[ 4] local 192.168.1.1 port 51687 connected with 192.168.0.1 port 5001

[ ID] Interval Transfer Bandwidth

[ 4] 0.0- 1.0 sec 17.2 MBytes 145 Mbits/sec ' T ' ‘ ‘ ,

{ j} 1.0- 2.0 sec 21.9 mgﬁgz st @0 @ n$ ping 192.168.0.1-PING 192.textClipping

.0- 4. . ; n$ ping 192.168.0.1

Lol 2o- 2.0 sec 202 Moytee 173 Mbitereec | PING 192.168.0.1 (192.168.0.1): 56 data bytes

[ 4] 5.0- 6.0 sec 19.5 MBytes 164 Mbits/sec 64 bytes from 192.168.0.1: }cmp_seq=0 tt1=62 t}me=14.749 ms

[ 4] 6.0- 7.0 sec 22.0 MBytes 185 Mbits/sec 64 bytes from 192.168.0.1: icmp_seq=1 tt1=62 time=14.769 ms

[ 4] 7.0- 8.0 sec 21.0 MBytes 176 Mbits/sec 64 bytes from 192.168.0.1: icmp_seq=2 tt1=62 time=9.795 ms

[ 4] 8.0- 9.0 sec 21.9 MBytes 184 Mbits/sec 64 bytes from 192.168.0.1: icmp_seq=3 ttl1=62 t@me=13.065 ms

[ 4] 9.0-10.0 sec 19.1 MBytes 160 Mbits/sec 64 bytes from 192.168.0.1: icmp_seq=4 tt1=62 time=11.463 ms

[ 4] 10.0-11.0 sec 21.9 MBytes 184 Mbits/sec 64 bytes from 192.163.0.1: icmp_seq=5 tt1=62 time=14.745 ms

[ 4] 11.0-12.0 sec 21.8 MBytes 182 Mbits/sec | Request timeout for icmp_seq 6

[ 4] 12.0-13.0 sec 22.0 MBytes 185 Mbits/sec | Request timeout for icmp_seq 7 ,

[ 4] 13.0-14.0 sec 18.1 MBytes 152 Mbits/sec 64 bytes from 192.168.0.1: }cmp_seq=8 tt1=62 t}me=0.723 ms

[ 4] 14.0-15.0 sec 21.0 MBytes 176 Mbits/sec 64 bytes from 192.16?.0.1: icmp_seq=9 tt1=62 time=0.817 ms

[ 4] 15.0-16.0 sec 19.2 MBytes 161 Mbits/sec | Request timeout for icmp_seq 10 ,

[ 4] 16.0-17.0 sec 16.6 MBytes 139 Mbits/sec 64 bytes from 192.168.0.1: +cmp_seq=11 tt1=62 t}me=0.741 ms
64 bytes from 192.168.0.1: icmp_seq=12 tt1=62 time=0.641 ms
Request timeout for icmp_seq 13
64 bytes from 192.168.0.1: icmp_seq=14 tt1=62 time=0.651 ms
64 bytes from 192.168.0.1: icmp_seq=15 tt1=62 time=0.792 ms
64 bytes from 192.168.0.1: icmp_seq=16 tt1=62 time=0.751 ms
64 bytes from 192.168.0.1: icmp_seq=17 tt1=62 time=0.566 ms
64 bytes from 192.168.0.1: icmp_seq=18 tt1=62 time=0.658 ms
64 bytes from 192.168.0.1: icmp_seq=19 tt1=62 time=0.585 ms
64 bytes from 192.168.0.1: icmp_seq=20 tt1=62 time=12.927 ms
64 bytes from 192.168.0.1: icmp_seq=21 tt1=62 time=15.938 ms



Broadcast

OTOT BapmaHT 0O beOVNHEHVSA KAaHATOB OTMPAaBISET (DPENM
Cpasy BO BCE KaHaslbl nepenady gaHHbIX, obecrneyrBas
MaKCUMaJTIbHO BO3MOXXHYK OTKA30yCTONYMBOCTb

CKOPOCTb paBHa CKOPOCTU CaMOoro MesIeHHOro KaHasa

oy HEMCNPAaBHOCT OHOIO N3 KaHAJIOB MNakeT He
TEPAETCA, TaK Kak AOCTaBASETCS OQHOBPEMEHHO MO
OPYIM KaHaam.

Icnonb3yeTcsa npyv HEOOXOOMMOCTN ODECTIEHNTD
MaKCVMaJTbHYHO HAOEXXHOCTb KaHaa
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Broadcast

General Loop Protect  Status Traffic‘

General Loop Protect  Status Traffic|

Interface <bonding>

General Bonding Status Traffic|

Tx/Rx Rate: |336 bps | IIO bps l Tx/Rx Rate: |336 bps | J'|0 bps ] Tx/Rx Rate: l672 bps l ! IIJ bps | Cancel
Tx/Rx Packet Rate: Il pls | f|0 pis I Tx/Rx Packet Rate: |1 pls I IIU pls J Tx/Rx Packet Rate: l2 pis | ! |IJ pls | Apply
FP Tx/Rx Rate: IO bps | ! |0 bps I FP Tx/Rx Rate: ID bps I ! ID bps ] FP Tx/Rx Rate: llJ bps | I} |El bps |
FP Tx/Rx Packet Rate: IO pls | ! IO pis l FP Tx/Rx Packet Rate: |0 pls | J'|0 pls ] FP Tx/Rx Packet Rate: ltl p/s l ! IIJ pis |
Tx/Rx Bytes: |7.8 GiB | [276.7 miB | Tx/Rx Bytes: |3806.8 M | {183.7 miB l Tx{Rx Bytes: |11.5 GiB | 1]460.4 miB |
Tx{Rx Packets: |5 536 700 |t/4176 928 | Tx/Rx Packets: |2 637 709 |2 711 345 ] Tx/Rx Packets: |8 174 383 |16 888 273 |
Tx/Rx Drops: |3 732 | ! IO l Tx/Rx Drops: |92 | J'|0 ] Tx/Rx Drops: l3 824 l ,fltl | 'ﬂ,
TxJRx Errors: IO | f|0 I Tx/Rx Errars: IU I IIU J Tx/Rx Errors: lU | I} |IJ |
W1 672bps
Be- o Ll
T 336 bps WTx: 336 bps ’ s
BrRx: 0bps | Brx: 0bps il
W Tx Packet: 2p/s
s o 00 il
|enabled |running |
W Tx Packet: 1p/s T Packet: 1pfs
[Rrx Packet: O p/s BRx Packet: 0pjs
Ienabled Irunning ’slave Ienabled ’running Islave

* CpefHas CKOPOCTb Nnepefadn JaHHbIX cocTtaBnia 82.8 MoéuT/cek

* Bpemsa nepeksioveHns npy nponagaHiy OCHOBHOIO kaHana 0
CeKkyHA
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Broadcast

$ iperf -¢ 192.168.0.1 -t100.textClipping
$ iperf -c 192.168.0.1 -t100 -il

Client connecting to 192.168.0.1, TCP port 5001
129 KByte (default)

TCP window size:

Ll R N W e N e e E e N e N e B H e N W W e B B M W |

4]
1D]
4]
4]
4]
4]
4]
4]
4]
4]
4]
4]
4]
4]
4]
4]
4]
4]
4]

local 192.168.1.1 port 52315 connected with 192.168.0.1 port 5001
Bandwidth

Interval
0.0-
1.0-
2.0-

(]
[

PRRRRR R

ouphWNREFROOVONOULIAW

|
NOURAWNREREOOWONOWULA WN -
(SRS ESES RS ES R S RS EGSEGS R S RS RS IS IS S

QSGSGS?SSGOSS

PREPRRPRRE

sec
sec
sec
sec
sec
sec
sec
sec
sec
sec
sec
sec
sec
sec
sec
sec
sec

Transfer

10.0
10.6
10.5
10.0
8.12
10.2
10.0
10.2
10.4
10.2
10.4
10.4
10.8
10.4
10.9
8.38
9.62

MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes

83.9
89.1
88.1
83.9
68.2
86.0
83.9
86.0
87.0
86.0
87.0
87.0
90.2
87.0
91.2
70.3
80.7

Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec

PING 192.

64
64
64
64
64
64
64
64
64
64
64
64
64
64
64

| 64

64
64
64
64
64

| 64

bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes

from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
from
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n$ ping 192.168.0.1-PING 192.textClipping
n$ ping 192.168.0.1

168.0.1 (192.168
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:
192.168.0.1:

icmp_seq=0
icmp_seq=0
icmp_seq=0
icmp_seq=0
icmp_seqg=1
icmp_seqg=1
icmp_seqg=1
icmp_seqg=1
icmp_seq=2
icmp_seq=2
icmp_seq=2
icmp_seq=2
icmp_seq=3
icmp_seq=3
icmp_seq=3
icmp_seq=3
icmp_seq=4
icmp_seq=4
icmp_seq=4
icmp_seq=4
icmp_seq=>5
icmp_seq=5

.0.1): 56 data bytes

tt1=62
tt1=62
ttl=62
tt1=62
tt1=62
ttl=62
tt1=62
tt1=62
ttl=62
tt1=62
tt1=62
tt1=62
tt1=62
tt1=62
tt1=62
tt1=62
tt1=62
tt1=62
tt1=62
tt1=62
tt1=62
tt1=62

time=0.742
time=0.759
time=0.761
time=0.764
time=0.726
time=0.737
time=0.739
time=0.742
time=0.764
time=0.772
time=0.778
time=0.779
time=0.650
time=0.662
time=0.664
time=0.666
time=0.677
time=0.688
time=0.690
time=0.692
time=0.598
time=0.605

ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms
ms

(DUP!)
(DUP!)
(DUP!)

(DUP!)
(DUP!)
(DUP!)

(DUP!)
(DUP!)
(DUP!)

(DUP!)
(DUP!)
(DUP!)

(DUP!)
(DUP!)
(DUP!)

(DUP!)



| lone3Hble CCbITKW

 Hactponka BCP
https://wiki.mikrotik.com/wiki/
Manual:BCP_bridging (PPP_tunnel bridging)

 Hactpovka VPLS
https://wiki.mikrotik.com/wiki/
Transparently_Bridge_two_Networks_using MPLS
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