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Cisco ip sla

L2TP

OSPF

VPLS (MPLS, LDP)
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15P2

L2TP
192.168.249.12/30

VPLS
192.168.249.32/30

ISP-BRAS
192.168.249.1/29
192.0.2.1/30

Provider-MT Customer-MT
192.168.249.5/29 192.168.249.2/29
192.0.2.2/30 192.0.2.9/29

Client
192.0.2.14/29
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KnneHTt nony4vaet ot npoBanaepa cetn ¢ nyonunyHbimm IP (L3) 1 HeckobKo vian
(L2) 1 Xo4eT UMETb pe3epB Hepes “Yy>XON” NHTEPHET.

Cetu Hebosblne (< /24), noatomy 6e3 BGP.

v.kuznetsov@lipetsk.zelenaya.net MUM Moscow 2019
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Pasmectuntb y nposangepa MikroTik.

- Mexnay poytepom nposaingepa (Cisco ISP-BRAS), Provider-MT n Customer-
MT ecTb kKaHan L2 (192.168.249.0/29). HactpanBaem ip sla Takum obpasom,
4YTO eC/In OOCTYNeH KaHan L2, ceTn KNMeHTa MapLpyTmsnpyem B Hero (Ha
Customer-MT). Ecnn L2 kaHan HeAoCTYMeH, TO CETU K/IMEHTa
MapLipyTusnpyem Ha Provider-MT.

- Ha Provider-MT go/mkHbl 6bITb MapLUPYTbl B CTOPOHY CETEWN K/IMEHTa.

- Ha Customer-MT gomxeH 6bITb default gateway B cTopoHy ISP1

Taknum obpasom L3 ceTn K/ineHTa 3ape3epBrpoBaHsbI.

v.kuznetsov@lipetsk.zelenaya.net MUM Moscow 2019
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- Yepe3s pe3epBHOro nposaigepa NocTpoeH L2TP (HakpyumnBaem
MRRU=1508).

- HactpoeH OSPF gna aBTomartnyeckoro pesepBnpoBaHns yepes L2 KaHas U
L2TP. MNMpuoputeT Ha kaHasn L2. OSPF 60HycOM aHOHCUPYET HaM HY>XXHble
cetn (n default).

- [loBepx atoro Bkntovyaem MPLS v nogHnmaem VPLS, Takmm o6pasom C
nomoulbto bridge mbl o6ecneunm pesepsuposaHme L2VPN (vlians).

v.kuznetsov@lipetsk.zelenaya.net MUM Moscow 2019
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/interface bridge

add name=br-100
/ip address

add address=192.168.249.9/32 interface=br-100

add address=192.168.249.5/29 interface=v1an3029
/interface 1l2tp-server server set enabled=yes mrru=1508
/interface 12tp-server add name=12tp-ppp2 user=ppp2

/ppp secret add local-address=192.168.249.13 name=ppp2 password=123 remote-address=192.168.249.14

v.kuznetsov@lipetsk.zelenaya.net MUM Moscow 2019
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/interface bridge
add name=br-100
/ip address
add address=192.0.2.9/29 interface=ether4
add address=192.168.249.2/29 interface=v1an3029
add address=192.168.249.10/32 interface=br-100
/interface 1l2tp-client

add connect-t0=10.7.2.1 disabled=no mrru=1508 name=12tp-ppp2 password=123 user=ppp2

v.kuznetsov@lipetsk.zelenaya.net MUM Moscow 2019
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/routing ospf instance

set [ find default=yes ] distribute-default=if-installed-as-type-1 router-id=192.168.249.9
/routing ospf interface

add cost=10 interface=v1an3029 network-type=broadcast

add cost=20 interface=12tp-ppp2 network-type=point-to-point
/routing ospf network

add area=backbone network=192.168.249.0/28

v.kuznetsov@lipetsk.zelenaya.net MUM Moscow 2019
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/routing ospf instance

set [ find default=yes ] router-id=192.168.249.10
/routing ospf interface

add cost=10 interface=vlan3029 network-type=broadcast

add cost=20 interface=12tp-ppp2 network-type=point-to-point
/routing ospf network

add area=backbone network=192.168.249.0/28

add area=backbone network=192.0.2.8/29

v.kuznetsov@lipetsk.zelenaya.net MUM Moscow 2019
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/mpls 1dp

set enabled=yes 1lsr-i1d=192.168.249.9 transport-address=192.168.249.9
/mpls ldp interface

add interface=vlan3029

add interface=12tp-ppp2
/interface vpls

add disabled=no name=vplsl remote-peer=192.168.249.10 vpls-id=0:0

v.kuznetsov@lipetsk.zelenaya.net MUM Moscow 2019
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/mpls 1dp

set enabled=yes 1lsr-1d=192.168.249.10 transport-address=192.168.249.10
/mpls ldp interface

add interface=ether1l

add interface=12tp-ppp2
/interface vpls

add disabled=no name=vplsl remote-peer=192.168.249.9 vpls-id=0:0

v.kuznetsov@lipetsk.zelenaya.net MUM Moscow 2019
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- otomy uyto B MPLS aenctBuini C NnakeTom MeHblLue
(cTaBUM/CHUMaeM/MEHSAEM METKY), YTO BbIMIAANT paLOHa IbHbIM.

14
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MPLS
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@—-—) MPLS POP LABEL
DECISION (MPLS INPUT)

Y

SWITCH LABEL PUSH LABEL
(MPLS FORWARD) (MPLS OUTPUT)

MPLS
DECISION

@PLS OR TE TUNNEL
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/interface bridge

add name=br-MAIN protocol-mode=none vlan-filtering=yes admin-mac=50:00:00:03:00:01 auto-mac=no
/interface bridge port

add bridge=br-MAIN interface=ether1l

add bridge=br-MAIN interface=ether2

add bridge=br-MAIN interface=vplsl
/interface bridge vlan

add bridge=br-MAIN tagged=br-MAIN, etherl,ether2 vlan-ids=3029

add bridge=br-MAIN tagged=br-MAIN, etherl vlan-ids=3030

add bridge=br-MAIN tagged=etherl,vplsl vlan-ids=691,2019
v.kuznetsov@lipetsk.zelenaya.net MUM Moscow 2019 18
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/interface bridge

add name=br-VPN protocol-mode=none vlan-filtering=yes admin-mac=50:00:00:04:00:04 auto-mac=no
/interface bridge port

add bridge=br-VPN interface=vplsl

add bridge=br-VPN interface=ether5
/interface bridge vlan

add bridge=br-VPN tagged=vplsl, ether5 vlan-ids=691

add bridge=br-VPN tagged=vplsl, ether5 vlan-ids=2019

v.kuznetsov@lipetsk.zelenaya.net MUM Moscow 2019
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#cisco ISP-BRAS
interface FastEthernet0/0.3029
encapsulation dot1Q 3029
ip address 192.168.249.1 255.255.255.248
!
ip sla monitor 1
type echo protocol ipIcmpEcho 192.168.249.2 source-interface FastEthernet0/0.3029
ip sla monitor schedule 1 life forever start-time now
|

track 1 rtr 1 reachability
|

ip route 192.0.2.8 255.255.255.248 192.168.249.2 track 1

ip route 192.0.2.8 255.255.255.248 192.0.2.2 100
!

write memory

v.kuznetsov@lipetsk.zelenaya.net MUM Moscow 2019 20
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Ho npu aTtom no 3G He HyXXHO pe3epBupoBaThb L2, TonbKo L3.

I5P2

L2TP
192.168.249.12/30

VPLS
192.168.249.32/30

ISP-BRAS
192.168.249.1/29
192.0.2.1/30

1

Provider- ustomer-MT
192.168.249.5/ 2.168.249.2/29
192.0.2.2/30 192.0.2.9/29

L2TP ISP3g Client

192.168.249.36/30 192.0.2.14/29

21
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Mo)XHO abcTparmpoBaTbCs 1 NPeAcTaBUTb, YTO Y HAC CHOBA ABa KaHana:

1. Haw VPLS
2. L2TP yepes 3G

Co3gaamm HOoBbI ospf instance ona aTUX NHTEPEcoB N NePeHeCceM aHOHCHI
KNMEHTCKOWN ceTn B 3TOT instance (area).

v.kuznetsov@lipetsk.zelenaya.net MUM Moscow 2019 22
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/interface 12tp-server

add name=12tp-ppp3 user=ppp3
/ppp secret

add local-address=192.168.249.37 name=ppp3 password=123 remote-address=192.168.249.38
/ip address

add address=192.168.249.33/30 interface=br-MAIN

v.kuznetsov@lipetsk.zelenaya.net MUM Moscow 2019 23



/interface 1l2tp-client
add connect-t0=192.0.2.2 disabled=no mrru=1508 name=12tp-ppp3 password=123 user=ppp3
/ip address

add address=192.168.249.34/30 interface=br-VPN

v.kuznetsov@lipetsk.zelenaya.net MUM Moscow 2019
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/ip address add address=192.168.249.33/30 interface=br-MAIN
/routing ospf instance

set [ find default=yes ] distribute-default=never

add distribute-default=if-installed-as-type-1 name=ospfl router-id=192.168.249.33
/routing ospf area add instance=ospfl name=areal
/routing ospf interface

add cost=10 interface=br-MAIN network-type=broadcast

add cost=20 interface=12tp-ppp3 network-type=point-to-point
/routing ospf network

add area=areal network=192.168.249.32/28

v.kuznetsov@lipetsk.zelenaya.net MUM Moscow 2019 25



/ip address add address=192.168.249.34/30 interface=br-VPN
/routing ospf instance

add name=ospfl router-i1d=192.168.249.34
/routing ospf area add instance=ospfl name=areal
/routing ospf interface

add cost=10 interface=br-VPN network-type=broadcast

add cost=20 interface=12tp-ppp3 network-type=point-to-point
/routing ospf network

add area=areal network=192.168.249.32/28

add area=areal network=192.0.2.8/29

v.kuznetsov@lipetsk.zelenaya.net MUM Moscow 2019
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OSPF

OSPF

Interfaces |Instances Metworks  Areas | Area Ranges

#||=] (][] =] [7]

Virkual Links | Meighbars

MEME Meighbors

Drate:|Bug/22/2019 Uptime:|2d 05:37;¢

Sham Links LS4 Routes

|InterFace |C|:ust |F‘ri|:|rity futhenti, .. [suthenticatio., . [Metwork Type  |Instance  |Area £ |r'-.lei|;|... |State |v
F o #al 10 1 none Ak broadcast default 0 down

&2br-MaIn 10 1 none Akt broadcast ospfl areal 1 backup

& |2tp-ppp3 z0 1 none Akt point ko point ospfl areal 1 poink to poink
oF | #3br-lo0 10 1 none Hkk bk broadcast default backbone 0 passive

#2(2p-ppp2 z0 1 none Akt point to point defaulk backbone 1 poink to poink

#lan30z9 10 1 none Akt broadcast default backbone 1 designatedr..

Interfaces |Instanu:es Mebworks | Areas  Area Ranges

|| =] [l |l (7]

Wirkual Links | Meighbors

MEME Meighbors

Sham Links LS4  Roukes

|InterFace |Cu:ust |F'ri-:urit';.-' Authenti, .. |Authenticakio.., |Metwork Type  |Instance | Area s |Neig... |State |"
P Al 10 1 none bkt broadcast default 0 down

#2br-vFn 10 1 none Akt broadcast ospfl areal 1 designatedr.,
OF  #3etherd 10 1 none Hkkckok broadcast ospfl areal 0 passive

#2(2p-ppp3 z0 1 none Akt point ko point ospFl areal 1 point ta point
OF  #3br-lal 10 1 none Akt broadcast defaulk backbone 0 passive

& |2tp-pppz 20 1 none Hdkokok point to point  default backbone 1 point bo poink

#2+|an3029 10 1 none Atk broadcast defaulk backbone 1 backup




admin@50:00:00:03:00:03 (Provider-MT) via 192.168.1.231 - WinBox v6.44.5 on CHR (x84 ©

b
Routes |Nexthu:ups | Rules | YRF |
[#]|5] ] (o] [
||oseF |#] is [#] |ves
|Dst. Address £ |Gateway Cistance  |Fo
Ao P 192,02 8/29 192,168,249, 34 reachable br-MAIN 110
Dao P 192.1658.249.10 192.168,249.2 reachable vian3029 110
Dao P 192.168,249.13 192,168,249, 2 reachable vian30z9 110
Do B 192.165.249,37 192,168,249, 34 reachable br-MAIN 110

admin@192.168.1.221 (Customer-MT) - WinBox v6.44.5 on CHR (x86_&4)

[a

Routes

|Nexthu:ups | Fules | WRF |

#[=] [l =] [

i|OSPF

=] lis [#]flyes
|Dsl:. Address s |Gateway Distance  |Ro
(8F=u] = 0.0.0.0/0 192,163, 249,33 reachable br-vPH 110
Do P 192.165.249.9 192,168, 249.5 reachable wlan3029 110
Do b 192,165,249, 14 192,168, 249.5 reachable wlan30z29 110
Déao P 192,165,249, 35 192,168,249,33 reachable br-vPH 110
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admin@50:00:00:03:00:03 (Provider-MT) via 192.168.1.231 - WinBox v6.44.5 on CHR (x84 ©

Routes |Nexthu:ups | Rules | YRF |

=] 2] =] 5

\OSPF

] lis JI#] fyes
|Dst. Address £ |Gateway Cistance  |Fo
Ao P 192,02 8/29 192,168,249, 34 reachable br-MAIN 110
Dao P 192,168.249.10 192.168.249,14 reachable 12tp-ppp2 110
Dao P 192,168.249,13 192,168,249, 14 reachable 12tp-ppp2 110
Do B 192.165.249,37 192,168,249, 34 reachable br-MAIN 110

admin@192.168.1.231 (Customer-MT) - WinBox v6.44.5 on CHR (x86_64)

[a

|Nexthu:ups | Fules | YRF |

#[=] [l ] B0

Routes

\0sPF

| #] lis [#] lves
|Dst. fddress £ |Gateway Cistance  |Ro
Do = 0.0.0.0/0 192,168, 249,33 reachable br-yPH 110
Dac P 192.168.249.0029 192,168.249,13 reachable [2tp-pppz 110
Dio P 192.165.249,0 192.168.249,15 reachable 12tp-pppz 110
Do P 192,168.249,14 192.168.249,13 reachable 12tp-pppz 110
Do P 192.168.249,38 192.168.249.33 reachable br-vP 110
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(]
Routes |Nexthu:ups | Rules | YRF |
1SR R
| loseF [#] is [#] |ves
|Dst. Address £ |Gateway Cistance  |Fo
DAD F19z2.0.2.8/29 192, 1658.249.38 reachable 12tp-ppp3 110
Dao P 192,168.249,537 192,168,24%9,38 reachable 12tp-ppp3 110

admin@192.168.1.231 (Customer-MT) - WinBox v6.44.5 on CHR (x86_64)

[a

Faoutes |Nexthu:ups | Fules | YRF |

#[=] [l ] B0

| losrF |#] [is [#] |ves
|Dst. fddress £ |Gateway Cistance  |Ro
Dao P 0.0.0.0/0 192,168,249, 37 reachable 12tp-ppp3 110
Dac B 192.1658.249,35 192, 165,249,537 reachable 12tp-ppps 110

admin@50:00:00:03:00:03 (Provider-MT) via 192.168.1.231 - WinBox v6.44.5 on CHR (x84 ©
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PeLLeHO cornacHo TeEXHNYECKOMY 3aaHuio.
- Ecnn «xkmnBa» BOJIC 0CHOBHOrO nposaigepa, To Tpadouk NONAET Yyepes Hee,
T. K. Yy HEE OyaeT oCHOBHOI npuopuTer. (routing and VPLS)

- MHaue, 6yaet ncnonb3oBatbcs [2tp-ppp2 yepes npoBOAHOIO PE3EPBHOIO
nposaigepa. (routing and VPLS)

- Ecnu e «oTBanATca» npoBoHble npoBagepsbl, To VPLS _He  noctpouTcs, T. K.
B areal HeT aHOHcOB A0 loopbacks (br-lo0), oTpaboTaeT To/bLKO MapLUpyTU3aL A
yepes 12tp-ppp3. (routing).

v.kuznetsov@lipetsk.zelenaya.net MUM Moscow 2019 32



CNMACHUB0 3A BHUMAHME! eCHaTolie

Bnaonmunp KysHeuos smithy1208@gmail.com
Poccusg, Iluneuk

BenoyLwinm nHxeHep crnyxobl ceTn nepegaydu
OaHHbIX

OO0 “3enenaqa Toyka Jlmneuk”

https://lipetsk.zelenaya.net

KaHan B Tenerpamm https://t.me/miktrain
(MikroTik-Training.ru)

Routing, OSPF, BGP, MPLS, LDP, VPLS, VRF, VPN, ...
Ccbinka Ha npeseHTaumto http://bit.ly/2z1RnwV



https://lipetsk.zelenaya.net/
https://t.me/miktrain
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