¢, Por qué utilizar MPLS en redes
ISP?

Beneficlos
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INGENIERIA Y PROYECTOS

El motor de tus ideas




TRABAJOS ADMINISTRATIVOS

Despreocupate. Te lo ponemos facil.

e GESTION INTEGRAL RIPE.

e TRAMITES CNMC.

e ADMINISTRACION LOCAL.

e« CONCESIONES FRECUENCIA LICENCIADA.
e SUBVENCIONES AL DESPLIEGUE




SOPORTE INTEGRAL

El mejor soporte para el ISP

e SOPORTE PROACTIVO

« INDEPENDENCIA TECNOLOGICA
e UNES A DOMINGO

e TRANSPARENCIA.

¢ PRECIO FIJO, SIN SORPRESAS.




FORMACION MIKROTIK

Una formacion diferente

e CERTIFICACION OFICIAL.

e PRACTICAS REALES.

e TEMARIOS PROPIOS.

e PROGRAMADA / BAJO DEMANDA.
e« BONIFICABLE FUNDAE.
eBASADA EN LA EXPERIENCIA.

.




ACCESO GARANTIZADO A INTERNET

Operador para operadores

e SURGE DE LA NECESIDAD.
e CIRCUITOS DEDICADOS.

e TUNELES VIRTUALES.

e ESTUDIOS DE TRANSPORTE.
e SOLUCIONES DE BACKUP.




Dani: historia de un operador

¢« SELECCION DE LA POBLACION.
¢« CREACION LA PRIMERA RED.
e TRAMITES ADMINISTRATIVOS.
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Inicio del operador

e Red en modo bridge

e Despliegue muy rapido.
 No sera necesario planificacion de red.
e |Los clientes empezaran a conectarse a la red

e Salto a poblaciones vecinas.
e \/enta de servicio a empresas.
e ‘Servicios especiales’

e PE: Hotspot.
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Inicio del operador

e Red en modo bridge

e Reinicio PPPoE no controlados.

 Bucles de red.

e Descontrol para gestion de trafico.

e Multi servicio = Mezcla de servicios.

* |nseguridad.

e VPN de capa 3.

e Servicios dificiles de priorizar en origen.

e Falta de informacidon de qué ocurre en la
red.
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Red enrutada

(=] (|2 =] | T Interfaces Instances ‘ Mebworks  Areas  Area Ranges  Wirkual Links  Meighbors  MEBMA Meighbors  Sham Links  LSA ...
Address 4 | Metwaork, Interface = | O T Finct
Eﬂ’ 10,255.255.1 10,255.255.1 Lol Marme ¢ |Router 1D Running -
192.168.77.4... 192,168.77.0  BR_LAN g defanl 10,55 755 1 e
Address: [10.255.255.1 Ik, General | Skabus
Metwork: |10,255,255.1 = Cancel . —
: — i aeel cther hd OSPF Instance <default = =] E3
Interface: Lol ¥ Apply .
COSLN) 10 General ‘ Metrics MPLS  Status -
i Priority: |1
Disable FIOFICY D Mame: | a0l Cancel
Authentication: *
Cornment HHISHESHEN. |NONe Can Router D¢ | 10,255,255, 1 apply
B Copy Authentication Key: b B
i — .
o Redistribute Default Route: |newver ¥ Disable
e Authentication Key ID: |1
— Re Redistribute Connected Routes: |no * Comment
enabled Metwork Tyvpe: |broadcast *
Instance ID: |0 Redistribute Static Routes: |no * Copy
, [ e Redistribute RIP Routes: no * R emmove
® PLAN I FICACION D E RE D . || Use BFD Redistribute BGP Routes: |no *
7 . Redistribute Other OSPF Routes: |no ¥
e GESTION DE ACCESO POR NODOS e S 5
" Transmit Delay: |1 5 In Filker: |ospf-in *
Hello Interval: (10 5 out Filker: | ospf-out *
Router Dead Inkerval: |40 g
4 Routing Table: b
e SEGMENTACION DE LA RED EN NODOS.
se DM: hd
’ enabled Skate: designated routel
\ 4
e CAMINOS DE 'BACKUP" AUTOMATICOS.
enabled defaulk

e BALANCEO ECMP.

e AISLAMIENTO DE REDES DE ACCESO.
e MULTI SERVICIO / PRIORIZACION.

e DIAGNOSTICO.



Red enrutada
[N

OISPF [=] E3
Metworks Areas  Area Ranges  Virtual Links  Meighbors ‘ MNEMA Meighbors  Sham Links L Routes  AS Border Routers  Area Border Roukers ..
T Finct
Inskance ¢ |Rouker ID Address Interface Backup DR &ddress Sktake Changes |Adjacency Skake v
ﬁdefault 10,255,255, 192,168,771 BR_LAN 192.165.77.1 o 00:01:46 Full

1 ikem

EL ESTADO DE "ADJACENCY® MUESTRA UN

INDICADOR DE LA ESTABILIDAD DE LA

RED
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Red enrutada

eNO TODO SERAN VENTAIJAS:
e DESCENTRALIZACION DE RED A TODOS LOS NIVELES.
e FIREWALL (IP - L3) EN TODOS LOS NODOS.
e CREACION DE USUARIOS DISTRIBUIDA (SI NO HAY RADIUS).
e DISTRIBUCION Y MANTENIMIENTO DE RANGOS IP (SI NO HAY IP FIJA).

ODI,STRIBUCIC')N DE RUTAS 'PUBLICAS’ POR TODA LA RED EN CONFIGURACIONES
BASICAS.

EN REDES DE GRAN TAMANO, CON BAJO NIVEL DE PLANIFICACION Y CON ALTO
NUMERO DE CONEXIONES PPP, INCREMENTO DE TABLAS DE ENRUTAMIENTO Y
DE LAS ACTUALIZACIONES DE ESTAS.

e LOS ABONADOS ‘RECORRERAN’ TODA LA RED.



MPLS

e Conmutacion basada en etiquetas:
e Utiliza capa 3 para converger (control).
e Conmuta en capa Il (eficiencia).
 El protocolo permite priorizar en la capa de enlace.
e Creacion de VPNs.
e Capall.
e Capallll.
e QOcultacion de la traza.
e |ngenieria de trafico.
 Monitorizacion de circuitos.
e Desventajas:
e Planificacion.
 Incremento de L2MTU. 4 bytes por cabecera —> Cuidado
con las lineas de transporte —> Jumbo Frames.
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MPLS

Address List Off x|

+ —= a || B = T Finc

|.ﬁ.ddress 4 |Network |Interface | |"
o 10.0.6.2/24 10.0.6.0 IN_TRAMSIT

111 GESTION DE AMTEMAS WIRELESS
T 10.0.7.1/24 10.0.7.0 BR._WPLS_PPPoE_IM
°10.255.255.6  10.255.255.6 Lol

3 items
OSPF =] E3
Metworks Areas | Area Ranges  Virtual Links  Meighbors  MBMA Meighbors  Sham Links  LSA  Routes  AS Border Routers ..
e = w || 32 = T Fing
|Area Mame  / |Instance |Area N |T';.-'pe |Default |InterFa...|Active |Neighb...| |"
............ $3AREAZ  defaut 0002  stb ot 03 03 4
*  §8backbone  default 0.0.0.0 default 1] 1] 0

[=]|E3

Interfaces Instances |Networks Areas  Area Ranges  Wirtual Links  Meighbors  MEMA Meighbors  Sham Links LSA& Routes

1 item (1 selected)

2 ikems

]

‘ OSPF Instance <default=

General ‘Metrics MPLS Status

= v % O T
Marne: 4 |Router ID Running b
*  gdefault 10,255, 255.6 es

Ok
Mame: | =0 Cancel
Fouter ID: [10.255.255.6 apply
Redistribute Default Route: | never E Disable
Redistribute Connected Routes: |as bype 2 E Comment
Redistribute Static Routes: |as bype 2 |E Copy
Redistribute RIP Routes: |ru:u |E Remove
Redistribute BGP Routes: |rn:u |E
Redistribute Other OSPF Routes: |nu E
In Filker: |uspF-in |E
Ot Filker: |uspF-uut E
Routing Table: b
Lze DN: w
enabled default




Upkime: |2d 03:21:06 QK

Free Memory: 39,4 M PCI

Tokal Memory: 64,0 ME LISB

ZPU

CPLU: MIPS 24Kc VE.5
RO
CPU Count: |1

CPU Frequency: |4EIEI MHz |
CPU Load: |7 % |
Free HOD Space: 4976 KiB |
Total HOD Size: |16.0 MG |
Sector Writes Since Reboot: |94? |
Total Sector Writes: |26 000 |
Bad Blacks: |0.0 % |
Architecture Mame: |mipsbe |

Board Mame

Version:
Build Time:

Factory Software:

. (CRS212-1G-105-15+ |

6,42.3 (stable) |

May/24/2018 09:20:22

f.34.4

CSPF

Metworks Areas  AreaRanges  Virtual Links Meighbors |NBI"-"IA Meighbors  Sham Links LSA  Routes  AS Border Routers  Area Border Routers

g

MPLS

J%tance ¢ |Router ID Address Interface State Changes |A -
.......... default 10,255.255.1 100,61 IM TRAMSIT s W A OE Al e

1 item

Rouke Lisk

Routes |Nexthups Rules YRF

T g | e [[#
Gakeway Distance  |Routing Mark |F"ref. Source ||V
.................... 10.0.6.1 reachable TN TRANSIT O
> 10.0.6.0/24 IN_TRAMSIT reachable 0 10.0.6.2
I 10.0.7.0/z4  BBR_YPLS_PPPoE_IN reachable 0 10.0.7.1
P+ 10.255.255.2 W10.0.6.1 reachable IN_TRANSIT 1
P 10.255.255.6 MLol reachable 0 10,255,255.6




LDP Interface | LDP Meighbor  Accept Filker  Adwvertise Filker  Forwarding Table  MPLS Interface  Local Bindings
|| = (=] 'T MPLS Settings LDP Settings
|InterFace 4 |Hello Inkerval |Hnld Time |Transport Address |Accept Cry.. | ud
IM_TRANSIT 00:00:05 00:00:15 YES
Enabled ok
MPLS Settings
' F
. LSR ID: |10.255.255.6 | Cancel
Dynamic Label Rane: |16-ID485?5 |
: : Transport Address: |10.255.255.6 | — apply
DsPrnpagate TTL: Eancel o
Path Yector Limit: |255
Appl
Y Hap Limit: | 255
1 ikem || Loop Detect
|| Use Explicit Mul
|| Distribute For Default Route
MPLS =] E3
LDP Intetface LDP Meighbor ‘ Accept Filker  Advertise Filker  Forwarding Table  MPLS Interface  Local Bindings  Remoate Bindings
+ = (=] T Fin
|Transpnrt 4 |Send |Peer |Lcucal Transpork |Addresses hud
Do 10,255.255.1 no 10,255,255,1:0 10,255,255.6 10.0.0,1, 10.0.0.5, ...
DOTY 10,255.255.2 Yes 10,255,255,2:0 10,255,255.6 10.0.0.,2, 10.0.1.1, ...

2 items




MPLS-VPLS

WPLS IEGP WPLS  Cisco BGP WPLS
= v ¥ O T Fine
Interface <IF_YWPLS _PPPoE_CT=
Mame ¢ | Type Actual MTU (L2 MTU | Tx Rx Tx Packst (pfs)  |Rx Packet (pfs)  |FP Tx FP Rx A .
RS 4PIF_VPLS_PPROE_CT YPLS 1500 1500 0 bps 424 bps 0 1 0 bps 0 by General Status  Traffic | oK
Last Link Down Tirme: | Cancel
Interface <IF_YPLS_PPPoE_CT: =] E3 | |
Last Link Up Time: |Sep/30/2015 158:25:35 aool
zeneral ’Status TrafFfic QK AR
Link Daowns: ]
SETllF YPLS PPPoE_CT | Cancel Disable
Type: |YPLS | apply Remote Label: |186 | Comment
MTL: |1SDD | Local Label: |1? | Copy
Disable
Actual MTU: | 1500 | Remote Status: | | Remove
Comrment
Lz MTU: | 1500 | Remote Group: | | Torch
Copy
.| MAC Address: |02:51:61:06:27:60 | » Transpart: |10,255,255.2 |
: Femove
1 ikem out of 20 {1 selected) aRP: |enabled B8 Transport Nexthop: |10,0.6.1 |
Torch
ARP Timeout: | - Imposed Labels: |33 |
186 |
Remote Peer: |10,255,255,2 |
YPLS ID: |12:1 S
|| Cisco Style
Cisco Skyle ID: |IZ| |
Advertised L2MTL: | 1500 |
PW Type: ¢ tagged ethernet & raw ethernet enabled running clave
enabled running slave




MPLS-VPLS

Bridge

Bridge ‘F‘nrts YLAMs MSTIs  Pork MST Overrides  Filkers MAT  Hosks MDB

e || = [« || 22| (2] |F| | Settings Eifct
Narne ¢ | Type LZMTU |Tx Rx Tx Packet (pjs)  |Rx Packet (pjs)  |FP Tx FP Rx FP Tx Packi ¥

R ABR_LOCAL MGMT WIRELESS  Bridge 19894 Obps Obps L L — Obps Obps

R +IER_WPLS_PPPoE_IN Bridge 1500 0 bps 0 bps 0 0 0 bps 0 bps

R +HIN_ TRANSIT Bridge 15558 255.3 kbps 13.9 kbps 28 24 0 bps 13.4 kbps

R +H ol Bridge B5535 0 bps 0 bps 1] 0 0 bps 0 bps

. »

4 items out of 20

Bridge =] E3
Bridge Ports | yLAMs MSTIs  Port MST Owerrides  Filkers NAT  Hosts  MDE
(= [« & [T
# Interface ¢/ |Bridge Horizon |Priority (... Path Cost  |Role Rook Pat... -
....... 6 APETHIVLAN  MGMT_WIRELESS  BR_LOCAL MGMT_WIRELESS 80 i0designatedpot
7 £HETHA-YLAN  -MGMT_WIRELESS BR_LOCAL_MGMT WIRELESS &0 10 designated port
a +IETHS-YLAN MGMT _WIRELESS BR_LOCAL MGMT _WIRELESS a0 10 designated port
1 4-HF_YPLS_PPPoE_CT BR_YPLS_FPPoE_IN &0 10 root port 10
1] +-t<fpi IN_TRAMSIT a0 10 designated port
21 +t5r00 IN_TRAMSIT an 10 disabled port
3 +-t<fps BR_%PLS_PPPoE_IMN a0 10 designated port
4 +-t<fpg BR._WPLS_PPPoE_IN a0 10 designated part
g5 +-t<fps BR_%PLS_PPPoE_IMN a0 10 designated port
9 items




MPLS-VPLS

[=1{E3
Interface PPPOE Servers ’Secrets Profiles  Active Connections  L2TP Secrets
e = =] 2 | T
‘Service ‘Interface ‘Max MTLI ‘Max MRU |MRRL Default Pro. .. Authentication ‘ >
PPPoE Scan (Running) =] E3
Interface: ‘BR_'-.-'PLS_F‘F‘PDE_IN ‘E Skark
Skop
Close
Mew Window
0 items

1 item

38 Lineas de configuracion, incluyendo SNMP, identity, NTP y VLANs de gestion local de paneles wireless.
Alta disponibilidad multipath.
Ingenieria de trafico.
VPNSs: capa ll y capal lll.



MPLS-VPLS

Eridge ’F‘orts YLAMs MSTIs  Park MST Overrides  Filkers MAT  Hosks MDBE

L A= = ? Settings Fin
|Name £ |T~,.-'pe |L2 MTU |Tx R Tx Packet (pfs) |Rx Packet (pﬂ -
R 4PER_VPLS_FPPoE_... Bridge 1500 Bl
R +¥ER WPLS _PPPoE_... Bridge 1500
F. 4-tER_VWPLS_PPPoE_... Bridge 1500 YPLS ‘ BSP YPLS  Cisco BGP YPLS
R +¥ER WPLS _PPPoE_... Bridge 1500
R +iER WPLS PPPoE_... Bridge 1500 g = =l
R_|#Hot Bridge 63533 Mame ¢ | Type Actual MTU (L2 MTU | Tx Rx Tx Packet (pfs)  |Rx Packet (pjs)  |FP Tx R
R3S 4IF_YPLS_PPPOE_... YPLS PPP
RS 4#IF_VWPLS_PPPoE_... VPLS
RS 4PIF_YPLS_PPPoE_... WPLS Interface PPPOE Servers ‘Secrets Profiles  Active Connections  L2TP Secrets
RS 4#IF_VWPLS_PPPoE_... VPLS
R3S 4IF_YPLS_PPPoE_... YPLS g | = V
IService o |InterFace Max MTL |Max MRU MRRU Defaulk Pro,.. Authentication bl
* BR_WPLS_PPPoE_... 1492 1492 default mschapZ mschap. .. |
f items out of 1008 & BR_WPLS_PPPoE_... 1492 1492 defaulk mschapZ mschap... I
S———————— E BR_WPLS_PPPoE_... 1492 1492 default mschapz mschap...
& BR_WPLS_PPPoE_... 1492 1492 default mschapZ mschap...
E BR_WPLS_PPPoE_... 1492 1492 default mschapZ mschap. .. ol
& items
+ L

S items out of 1008

Agregacion en el concentrador:

Firewall

QoS Global
Pools de IPs

Etc...



Dani es el operador de referencia en
Madrigalejo y alrededores.

e (Gestion centralizada de:
e Abonados.
e Politicas de seguridad.

e |ntegracion entre redes Wireless y de fibra optica.
e Redundancia cruzada.

e Servicios de interconexion profesionalizados para empresas.
e VPN MPLS, como los grandes.

e Priorizacion de trafico en la capa Il de los nodos MPLS.

e Red totalmente bajo control.
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INGENIERIA SOPORTE FORMACION  ACCESO A
TECNICO INTERNET
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