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Presentacion Personal

e Nombre: Amilcar Antonio Cruz Sequeira

* Profesion: Ing. en Telecomunicaciones
Especialista de Ingenieria, ASINETWORK

* Experiencia con RouterOS — 2015

e Certificaciones
Mikrotik: MTCNA / MTCTCE / MTCRE /
MTCINE/ MTCIPv6E / MTCSE
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Objetivos

* Definir el Dominio de Broadcast en la Red y
porque se debe reducir.

* Definir el concepto Router on a Stick.

* Aplicar este concepto a un entorno WISP.
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Conceptos

Dominio de Broadcast:

Es una division légica de equipos conectados en
red que todos pueden ser alcanzados a nivel de
datos también se le conoce como L2.
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Se utilizan
equipos
denominados
Switches para
ampliar |la zona
de conexion.
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Varios equipos en Torre o Nodo

Y Multiples clientes sobre una
misma interfaz crean un gran
entorno de broadcast.

i Cuick Set Neighbr List
1 CAPsMAN T Discovery Settings
8 Interfaces Interface + |IP Address MAC Address Identity Platform Version
T Wireless dibridge  192.168.5224  78:83A:20:AC:54:37  PowerBeam 5AC 500150 PowerBeam 5AC 500 SO XC.gcal
Abidge 1921685245 apptparenales AirGrid M5 HP KW NEE
& Bridge Aibidge 1921685137 Eugenio LiteBeam M5 KW NE.T
&7 PPP Aibidge 1921685235 B4:FB:E4:64:20:99  cpeptparenalesrecibe LiteBeam M5 KW NE.T
= Jdibridge 1921885243 80:2AABE41185  salesanfelipe AirGrid M5 HP XWvE(
== Switch Jibridge 1921685214 B4FB:E4DECECF salebvis LiteBeam M5 XW .1
12 Mesh dibridge 192188599 78:8A:20:1ACDAT  Linito NanoStation Loco M2 XWvE(
dibridge 192168557  78:3A20:1ACFCA  RobertoDiaziic NanioStation loco M2 KXW 6.1
=P I | Abidge 1921685174 687251461ABA Marcos Aguiar NanoStation Loco M2 XM 6.0
/' MPLS I | Abridge 192168533 687251:56E16A chal NanioStation loco M2 XM.v6.1
, || Abndge 152163526 FC.ECDAS2DT7Z appiparendes LicBeam M5 PURAl
#5 Rouing hibidge 192168583  04:18.DE60.BSEI chai NanoStation M5 POl
& System I | Abidge 1921685101 FC:EC:DACE7IFE Edinda_Perdomo- LicBeam M5 WG
7 Jibidge 1921685205 68:7251:5C3E43  sfren NanoStation Loco M2 XM 6.0
L Aibidge 1921685229 FC:EC:DADS9FES sanfrancisco PowerBeam M5 400 YW 6.1
51 Files Aibidge 192168577  68:7251:76:3803  ReneAlonzoMontes-1303... NanoStation loco M2 PO
- Aibrdge 19216235223 728A20:1AC52 pmnci NanoStation loco M2 PO
g Aibidge 1921685246 FC:EC:DADAF3BS Recibe arendles LicBeam M5 AW VEL
2 RADIUS Aibrdge 1921635212 FC:EC.DASZS7FD Cosagual cliertes NanoStation loco M2 PO
Tooks I A bridge 1921625210 B4FB.E4LDEBI05 apptcos LiteBeam M5 KW 6.1
N A bridge 1921625219 7E2A2090:EE77  Malink LiteBeam M5 KW 6L
|| New Terminal A bridge 192162562  12.ER29.00:0509 salecos LiteBeam M5 KW 6.1
 L.CD A bridge 1921625102 12.E8:29.00:08E4 Recspcion Erinda LiteBeam M5 KW 6.1
- Abridge 19216285197 24.A43CF4ADSS  Felipa-Rivera_20 M2 KMv55
'i‘i Partttion A bridge 19216285211 FC:EC:DACETDAS cosagual LiteBeam M5 KW B L
Make Supout.if A bridge 1921685234 78:8A20:1ACBED joc NanoStation loco M2 KW 6.1
= A bridge 1921685199  72:8A:20:1A38BE  Maro Mejia NanoStation Loco M2 KW 6L
& Wanual Abidge 192168532  78:8A20:1ACE12  Malin Aleman San ant NanoStation Loco M2 KW 6L
@ MNew WinBox Abidge 1521685150 7B:8A2D:1ACFBE JusnaMeja NanoStation Loco M2 W vBL
dibridoe 192168528  TRBAZ0:9CFAEF  rechecand LiteBeam M5 XW 6L
E Bxit dibidge 192168510  DC:9F:DB2A16:B8 Atesano NanoStation M5 XMv6.1
dibidoe 1921685244 0418DEEEAEZT rechesarfel AirGrid M5 HP XW 6L
Jibridge 1921685118 DC:9F:DB2A16:8F chal NanoStation M5 XMv6.1
Jdibridge 192168590  68:7251:26DC:3F  Santiago_Gimenez_Slor.. NanoStation Loco M2 XMv60
Jibridge 1921685155 68:7251:46:1AA  Laura cruz 7dic NanoStation Loco M2 XMv60 *
Jdibridge 1921685129  7E:8A20:1AB74T  nancy NanoStation Loco M2 XW B[ * X x
Jibridoge 1921685218 68:7251:5C:50:28  cenitmoras NanoStation loco M2 XMv6.1 X
Jibridge 1921685237 7E:8A20:90:11:84  chal LiteBeam M5 XW V6.1
dibridoge 1921685252 68:7251:28EEG6 cruz NanoStation loco M2 XM.v6.1
Jibridge 192168545  68:7251:5C:62EA  Ruth NanoStation Loco M2 XMv6.0
Jibridge 1921685127 78:8A:20:68:61:88  waker alvarado NanoStation Loco M2 XW 5 €

Abidge 192168512 24:A4:3CT0FBCT  chal NanoStation M5 XM V6.
A bidge  10.156.254.22 DC:9F:DB:08:9E:8B Rocket M5 Rocket M5 XM 6.1
A bridge 1921685248 78:8A:20:3C:F393  recbe_pimera_centro LiteBeam M5 X vE.
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encapsulamiento de =S AN
trafico en determinada [j/"’v e
interfaz de red. = e

Se pueden crear redes
virtuales dentro de un
mismo switch fisico
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Vlans en Nodo

nlltlirllﬁlllll 22088!'

4
Vlan30 ] ‘

VIan40
Vlan50

Podemos asignar 1 puerto de cada
dispositivo que tengas una vlan

individual @
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Router on a Stick

Enrutamiento InterVLAN:

Es un método que se utiliza para intercomunicar vlans
entre si mediante el uso de un router donde se utiliza
una sola interfaz para envid y recepcion de los datos.
Es facil de implementar, solamente se necesita asignar
las vlans a la interface Troncal.
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Router on a Stick
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Mikrotik RB260 GSP

Switch Administrable via WEB
Configuracion de vlans

Posee 1 Puerto SFP '!!1
4 puertos POE 24v —i

Se energiza de 11 a 30v en la entrada
(ojo no convierte a 24v en la salida.)

Salida Maxima por puerto 1 A. L]

Puede energizar un sistema max 2 A.

0.5 A. x cada puerto o 500 mA.
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Configuracion

MilaroTik SwOS | Logout |

| Link || SFP || Forwarding

| Statistics || VLAN || VLANS || Static Hosts || Hosts || SNMP || ACL || System |

Portl Port2 Port3 Portd Port5
Link
Enabled td td d 4 v
Link Status  no link link on link on link on link on
Auto Negotiation Ld Ld L L4 v
Speed 1000 100 1000 1000
Full Duplex no yes =] yes yesS
Flow Control L4 La Ld o '
PoE
PoE Qut on v auto ¥ on r an v
PoE Priority iv 2r 3 4 ¥
PoE Status  disabled powered on powered on powered on powered on
PoE Current 247mA 138mA 278maA 271mA
PoE Power 6.189W 3.458W B6.966W 5. 791W

Discard Ehange;| | Apply Al | ‘
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C f. To

MikroTik SwOS | Logout |

| Link | sFP || Forwarding | Statistics | vLan || VLANS || Static Hosts | Hosts | SNMP || ACL || System |

VLAN ID Portl Port2 Port3 Portd Port5 SFP

leave as is v not @ member ¥ not @ member ¥ not @ member ¥ not @ member ¥ leave as is v | Cut| | Insert|

leave as is v leave as is v not & member ¥ not & member ¥ not & member ¥ leave as is v | Cut| | Insert|

leave as is hd not a member ¥ leave as is hd not a member ¥ not & member ¥ leave as is v | lCLI‘t| | Insert|

leave as is v not 3 member ¥ not & member ¥ leave as is v not & member ¥ leave as is v | Cut| | Insert|

leave as is v not @ member ¥ not & member ¥ not a member ¥ leave as is v leave as is v | CLrt| | Insert|

F—

| S I?;_‘.ard Changa;| | Apphy Al |
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Configuracion

MilaroTik SwOS

| Logoue

| Link | sFP || Forwarding | Statistics | vLan || VLANS || Static Hosts | Hosts | SNMP || ACL || System |

VLAN ID Portl Port2 Port3 Portd Port5 SFP

leave as is v not @ member ¥ not @ member ¥ not @ member ¥ not @ member ¥ leave as is v |§| |E|
leave as is v leave as is v not & member ¥ not & member ¥ not & member ¥ leave as is v |E| |E|
leave as is hd not a member ¥ leave as is hd not a member ¥ not & member ¥ leave as is v |a| |E|
leave as is v not 3 member ¥ not & member ¥ leave as is v not & member ¥ leave as is v |a| |ﬁ|
leave as is v not @ member ¥ not & member ¥ not a member ¥ leave as is v leave as is v |E| |E|

F—

|y Rl I?;_‘.ard Changa;| | Apphy Al |
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Configuracion

MikroTik SwOS | Logout |

| Link || SFP || Forwarding || Statistics || VLAN H VLANS || Static Hosts || Hosts || SNMP || ACL || System |

Portl Port2 Port3 Portd Port5 SFP
Ingress
VLAN Mode enabled ¥ strict v strict v strict v strict v enabled ¥
VLAN Receive any A any A any v any A any v any A

Defoult VLAN 1D

Force VLAN ID

Egress

VLAN Header add if missing ¥ aglways strip ¥ glways strip ¥ glways strip ¥ always strip ¥ add if missing ¥

Discard Ehanga;‘ ‘ Apply A ‘
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Configuracion

s ideses f Bonding LTE Interface | Inteface List Ethemet EolP Tunnel IP Tunnel GRE Tunnel VLAN VRRP Bonding LTE
* New Interface
General | Loop Protect Status  Traffic +- 5| | T| | Detect Intemet
_ i [EinckeHpiE] Name Type Actual MTU [L2MTU [T
AL [vian22-Sectort R tbidgel Bridge 1500 1580 13389 khpe
Type: [VLAN Aoty R evather]_WAN Ethemet 1500 1580 400 kbps
RS  4jrether2 Ethemet 1500 1580 706.3 kbps
MTU: | 1500 - ‘RS ivether3 REZ60 1500 1580 8.0 kbps
Disabl ik oo - L. L - U L U : 5
Actual MTU R 4pvlan22-Sectorl 1500 157 0 bp:
' R @vlan23-Sector? 1500 157 Dbps
L2 MTU: R $bvlan24-Sectord 1500 157 0 bps
MAC Address: R $pvlan25-Sectord 1500 157 0bp:
eSS 4ivetherd 1500 1580 0 bps
ARP: |enabled tlrethers 1500 1580 0 bp:
Torch 1 0 bp:
ARP Timeout: b
= VLAN ID: |22

P

Interface: |ether3_RB260

Use Service Tag

enabled

Se agregan todas las vlans en la interface troncal donde conectamos nuestro
Switch.
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Configuracion

ks L E E

= || & |T Routes | Nexthops Rules WRF

Address Metwork Interface -

o192 168.22.1/24 192.168.220 vlan22-Sectorl + = ?

T 192.168.23.1/24 152.168.23.0 wlan23-Sector2 Dst. Address | in [#] [192168.00¢15

T 192.168.24 1/24 192.168.24.0 vlan24-Sector3

152 168.25.1/24 192.168.25.0 vlan25-Sectord Dist. Address Gateway Distance |Rc

T 192.168.100.1/24 1921681000  ether2 DAL P 192.163.22.0/24 vlan22-Sector1 reachable 0
DAC - 152.168.23.0/24 vlan23-Sector2 reachable 0
DAC P> 132.168.24.0/24 vlan24-Sectord reachable 0
DAC I 152 168.25.0/24 vlan25-Sectord reachable 1]
DAC - 152.168.100.0/24 bridge1 reachable 0

Sitems (4 selected)

Las direcciones directamente conectadas se puede comunicar entre si,
mediante el router.
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Mikrotik CRS112-8p-4s-in

Posee 8 puertos POE pueden ser de 24v

0 48v
Utiliza RouterQOS

Capacidad Maxima 1 A. x puerto en 24v.
Puede energizar un sistema max 2.8 Ao

0.35 A (350mA) repartido en cada
puerto en 24v.

(Clnud Router Switch
| CRS112-8p-45-IN bl
B3
22§

MikroTik
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Referencia de Configuracion

https://wiki.mikrotik.com/wiki/Manual:CRS1xx/2xx series switches examples

ether?
untagged VLANZO0 . - ctherg

tagged VLANZIO |

ot - fogged VLAN20D Lntagged VLAN200
agge
ntaggeaviano | [ A . tagged VLANA0O tagged VLAN200 tagged VLAN40D

untagged VLAN300
tagged VLAN400

tagged VLAN200
tagged VLAN300

untagged VLAN400
Port Based VLAN 2

Port Based VLAN 1



https://wiki.mikrotik.com/wiki/Manual:CRS1xx/2xx_series_switches_examples

| ’J 1 | H Mikrotik User Meeting | San Pedro Sula, 2020

ASi Aasr

TE CONECTA CONTODO  .=QRPORATIVO

Conclusiones

* Se definio el concepto del broadcast y porque nos
ayuda este tipo de configuracion para disminuirla

* El router on Stick es un modelo apropiado para
qgue algun WISP lo implemente en su Red Actual,
no necesita realizar mucha inversion

 Tendra mejor control, troubleshooting de menor
tiempo al mantener su red seccionada.

2
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Preguntas ?

Muchas Gracias por su atencion

Ing. Amilcar Cruz




