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m Proveer consultoria para lograr
estrategias de networking optimas.

m Capacitar a quienes gestionan las redes
gue reciben nuestro apoyo.

m Dictar entrenamientos certificando el
conocimiento tedrico y practico de los
miembros de la comunidad.
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Objetivos de esta exposicion

m Recorrer los tipos de switches disponibles

en una C

m Analizar

asificacion simple y sintética.

as limitaciones de los switches,

Identificando su finalidad.

m Analizar las configuraciones basicas de

bonding,

Switching y VLANS.

m Analizar buenas practicas recomendadas
para su uso.
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Bridgear o Switchear

m Switchear se llama a la accion de interconectar
dispositivos de red en capa 2 mediante una
Inteligencia que opera por hardware.

m Un switch clasicamente se lo asocia a un
dispositivo transparente o “invisible” que
Interconecta dispositivos ethernet.

m Cuando esta funcionalidad es llevada a cabo
por un software (un sistema operativo como el
RouterOS) la accion se llama Bridgear.
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Cuando falta ancho de band

m Un equipo increible para vinculos a 10Gb/s.

T MikroTik.com
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@ Ifilippo@10.227.9.6 (TLW-CampaBT) - WinBox (64bit) v6.44.3 on CRS305-1G-45+ (arm) — O X

Session  Settings Dashboard

Safe Mode | Session: Clave ffilippo2039 CPU{3% Uptime:5d 00:13.00
A Quick Set

1 CAPsMAN
[ Interfaces Bridge Ports |VLAN5 MSTIls PortMST Overrides Filters NAT Hosts MDB

1 Wireless E E
# |

B o

@ Bridge |Interface |Bridge

=1 PPP 0H 43 sfpp1-Cabase-x-Metrotel br-Campa-Cabase
B9 Suitch 1H 43 sfpp4-CampaBGP br-Campa-Cabase

2H 4+t bndg-Ponte 16Fa br-Campa-Cabase
“15 Mesh 33X 41 sfpp3-Ponte 16Fo0-L2 br-Campa-Cabase
=5 P 4 43 sfpp2-Ponte 16Fo-L1 br-Campa-Cabase
&7 MPLS 5H 4t etherl-VolP-Coop-FCanios br-Campa-Cabase

ﬂ Routing 6 items (1 selected)
System

! Queues @

[ Files - -
Interface | Interface List Ethernet EolP Tunnel |IP Tunnel GRE Tunnel VLAM VRRP Bonding

goos N

xﬂ Tools I |Name £ |Tx Rx Comment
. & bndg-Ponte16Fo 76Gbps  129.0 Mbps
New Terminal 45 vlan2711-SwCoopeVolP 0 bps 0 bps
E\ LCD A vlan2712-CoopeCaches 0 bps 0bps
'} Partition 4t-br-Campa-Cabase 127.8 kbps 8.6 kbps
RS  4}# etherl-VolP-Coop-FCanios 59kbps 5.7 kbps
RS 4} sippl-Cabase-x-Metrotel 96Mbps  1901.9 Mbps
9 New WinBox RS 4! sipp2-Ponte16Fo-L1 41Gbps  64.0Mbps porfibra ruta 21 ...
l Exit RS  <}# sfpp3-Ponte16Fo-L2 34 Gbps 64.9 Mbps porfibra oval
RS 4} sfpp4-CampaBGP 114.3 Mbps 5.6 Gbps

|_,:‘= Make Supout rif

E\ Windows

9 items
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RouterOS

@ admin@10.227.5.137 (TWN-Ponte16Fo-Mk3) - WinBox (64bit) ve.47.4 on CRS317-1G-165+ (arm) - O X

Session  Settings Dashboard

Safe Mode | Session:| Clave jfilippo203% B

# Quick Set

h Interfaces
%2 Bridge Interface ‘ Interface List Ethemet EolP Tunnel [P Tunnel GRE Tunnel VLAN VRRP Bonding ..

4+ vl # 7| ootnaret

EI Switch |Name £ |Tx |Rx |C0mmem |
°12 Mesh RS k¥ bndg-Sw-Campa 7049Mbps 114 Gbps
@ P RS i bndg-Sw-ConcentraEs2-PonteBGP 15.7kbps 6252 Mbps
R & br 3177kbps  19.1kbps
@ MPLS 4% etherl Obps O bps
I Routing : = 17925 Mbps 17585 Mbps
ﬁ' System 602.4 Mbps 244 Mbps

dge Pors | : . 3516Mbps 5.7 Gbps
& Qucues Bridge Pofis VLANs MSTis PortMST Overides Fillers NAT Hosts MDB e e

B Fies + =] v x| ' 0bps 0bps
# |

=l Log |Interface |B'id99 | gEE: gEE:

&7 RADIUS 0H & etrer! br 11999Mbps 596 Mbps
% Tools N _1H & sPppll-SRouterPoneRB  br_ 78Gbps 15568 Mbps CRS326-24g-2s+

2H & sfpp16-Sawerin br 16882 Mbps  97.2 Mbps
22Gbps 1463 Mbps

B New Terminal 3H & sippds br

4 DotlX 4H 4 sfpp02-SRouter11RS br T
N Nk ‘

5H & shpls br
6 H & sfpp12-SRouter14RS br
E Make Supout rif TH & bndg-Sw-Campa br
(O New WinBox 8H & sfpp08-SW-AViveroBT br
- Exit 9H & sfpp09-SW-Bondings-SR15-SR12-SR10 br

10H & sfpp10-Swif-OLTS-OLT10 br
11H & sfpp01-SRouter16RS br
= Windows 12H & bndg-Sw-ConcentraEs2-PonteBGP br

"" Partition

13 items (1 selected)
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Cuando no hay CRS

m Otro equipo util para vinculos a 10Gb/s.

MikroTik.com
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@ MikroTik SwOS Lite X 4 o= B
< C A Noseguro | 10.224.32.19/index html#system L % ¥ E & T Q » 0O ‘ :
oM JF UBNT @) 8GS$ BF$ @ BM2 @ SMaster { Drive Google UniFi &> Aitm /A AFIP SN sC » Otros favoritos

MilroTik SwOS Lite s

[ Link H SFP H Port Isclation ” LAG H Forwarding ” RSTP ” Stats H Errors H Hist ” VLAN ” VLANs ” Hosts ” IGMP ” SNMP ” ACL H ACL Stats ”S\_fs?”m]

General

Address Acquisition
Static IP Address
Identity

Allow From

Allow From Ports
Allow From VLAN
Watchdog

IGMP Snooping
Mikrotik Discovery Protocol
Serial Number

MAC Address

Board Name

[ static v|

[10.224.32.19 |

|SCN-RS8-Lacarra |

O

DF930E9341B6

2c:c8:1b:3e:a8:80

CS5610-8G-25+

Uptime  17:25:20
DHCP & PPPoE Snhooping
Trusted Ports
AdAd Tt +i Nt X
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Un switch llamado bridge

@' admin@10.227.5.137 (TWN-Ponte16Fo-Mk3) - WinBox (64bit) v6.47.4 on CRS317-1G-165+ (arm) — O X
I Session  Settings Dashboard |
Se“i‘”“ Uptime{20d 14:37.19

K

Cancel

Apply

Disable

# Quick Set
h Interfaces
gi Bridge Bridge Ports ‘ VLANs MSTIs PortMST Overrides Filters MNAT Hosts MDEBE
e e I 3
l%' Switch # | |Interface |Bridge |
-E Mesh 0IH & ether? br
= P N TH & sfppl1-SRouterPonteRE [N
: 2H & sfppl16-Sawerin
J MPLS [ 3IH & shpds General |STP VLAN Status
I Routing B 4H & sfop02-SRouter11RS
. I ENET N sfpp12-SRouter14RS
3 System N 5IH & sipopls Sipp
6H & sfppl2-SRouter14RS Bridge: |br

! Queues 7 H & bndg-Sw-Campa
B Files 8H & sfpp08-SW-AViveroBT o

El Log 9H & sfpp09-SW-Bondings-SR15| iorizon: |

= 10H & sfppl0-SwiftOLTI-OLT10 Leam: |auto
a7 RADIUS 11H & sfpp01-SRouterl6RS _
#. Tools K 12H & bndg-Sw-ConcentraEs2-Po Unknown Unicast Flood
- . i

: MNew Terminal 13items (1 selected) Unknown Multicast Flood
# DotlX Broadcast Flood
?% Partition

- [ ] Trusted

E Make Supoutrif —~
© NewWinBox ( Hardware Offload
Bl ext _

Comment

Copy

Remove

enabled
E Windows 3

OptimixNetworks.com
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Vinculo multiconexion

m Bonding nos permite multiplicar la capacidad de un
vinculo tantas veces como conexiones hayan.

@ admin@10.227.5.137 (TWN-Ponte16Fo-Mk3) - WinBox (64bit) v6.47.4 on CRS317-1G-165+ (arm) - O X

Session  Settings Dashboard

Safe Mode | Session | Clave jfilippo2033 [ |

# Quick Set @

h Interfaces
%2 Bridge Interface |Inherface List Ethemet EolP Tunnel IP Tunnel GRE Tunnel VLAN VRRP Bonding
L)

L= PPP IE'E IE Interface <bndg-Sw-Campa>

Ll Switch + [Tx |Rx

°12 Mesh Sw-Campa 689.0Mbps 115 Gbps

¥ bndg-Sw-ConcentraEs2-PonteBGP 19.3kbps 723.9Mbps

e & br 3349kbps 299 kbps

3 MPLS 4 etherl 0bps 0bps |sfpp{}4wCampaBT—L2 Apply

T Routing > sfpp01-SRouter16RS 1826.6 Mbps 1815.4 Mb... Mode: [802.3ad

4 sfppl2-SRouter11RS 6054 Mbps 257 Mbps

%X System 44 sfop03-CampaBT-L1 495Mbps 5.6 Gbps Primary: |none

B Queves 4 sfpp04-CampaBT-L2 3395Mbps 5.8 Gbps _ o - S

H Link Monitoring: |m||
- Eiles -FID sfpp05 Obps Obps
E] oz "'I’ sfop06 Obps 0bps | TransmitHash Policy: |Iayer23nd 3
-+ sfpp07 Obps Obps

&7 RADIUS 4 sfop08-SW-AViveroBT 11905 Mbps  71.3 Mbps Min. Links: |0

. Tools M @ sfop09-SW-Bondings-SR15-SR12-.. 8.1 Gbps 1543.6 Mb... Torch

@ sfpp10-Swift-OLT9-OLT10 16884 Mbps  93.6 Mbps Down Delay: |0

& sfpp11-SRouterPonteRE 22Gbps 1504 Mbps
Dot1X 4 sfop12-SRouter’4RS 0bps Up Delay: [0

- I nw .

#2 Parition 0 items (1 selected) LACP Rate: [30's

E Make Supout rif

@ New WinBox

Bl exit

Bonding ‘Stalus Traffic

(=]
=

auallfad.

Cancel

Disable

Copy

Remove

New Terminal

Mil Interval: | 100

= Windows

enabled running

OptimixNetworks.com 15
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Partes iguales

@ admin@lab.optimixnets.com: 10000 (LaboratorioRB) - WinBox (64bit) v6.49.6 on CHR (x86_64) — a x

. B O n d I n g Session Settings Dashboard

T Safe Mods | Sessior|Ciave fippo203) Uptime{16d 160940
multiplica la e

= X
. . CAPsMAN mIEY
V e I O C I d a d d el " Inerfaces Interface | Interface List Ethemet EolP Tunnel IP Tunnel GRE Tunnel VLAN VRRP Bonding LTE
T [+l [ %) [T oot |
4 #% Bridge |Name s 1= |Rx |comment
e n ace l I IaS +. PPP R # etherl-Wan 27Mbps 27Mbps
-I: Mesh R 4 ether2-Lan-L1 25 kbps 85 kbps
I & 5 R 4 ether3-Lanl2 855kbps  645kbps
ento -
" ) MPLS S O
IPvé RouterOS WinBox Error
s Routing OK
#d System Couldn't add New Interface - cannot enslave one interface more than one time (6) GaeE
! Queues Apply
i Files
E Log ‘ 0K ‘ Disable
a? RADIUS ) — Comment
K Tl P Primary: |none || ¥ _
B New Terminal Link Monitoring: | mii |+ _py
# Dot1X Transmit Hash Policy: |Iayer2 " ¥
b Make Supoutri Min. Links: |0 |
@ New WinBox Monitor Slaves
- Exit Down Delay: |0 |ms
Up Delay: |{]I |ms
= Wind
D LACP Rate: [30s [#]
Mil Interval: | 100 |ms
|enab|ed ‘ |5:—.:
OptimixNetworks.com 16

Switching con MikroTik


https://www.optimixnetworks.com/

" S o T

En switches MikroTik

m En switches MikroTik es vital que el modo de operacion
Bonding elegido sea 802.3ad. Eso nos brindara
compatibilidad de uso con switches de otras marcas y
activara la operacion por hardware en MikroTiKk.

m Ademas, la politica de Link Monitoring recomendada
debe configurarse en mii.

OptimixNetworks.com
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Creacion de una VLAN

m En Interfaces, VLANS, se crean las VLANS que enviaran

el trafico tagueado a la red.

e admin@lab.optimix.us; 10000 (LaboratorioRB) - WinBox (64bit) v6.49.6 on CHR (x86_64) a X |
Session  Settings Dashboard
M Session Clave jfiippo2039] Uptime]16d 10:16:12

# Quick Set
L CAPSMAN
™ Interfaces

_— .
Wireless

J"‘ Routing
System

! Queues

B3 Files
Log

&7 RADIUS

# Toaols

B New Terminal

@ DotlX

= Windows

More

Interface ‘ Interface List Ethemet

| =l ][] =¥

|Name /
ﬁb etherl-Wan
@ ether2-Lan-VLANs
¥ vian101
&4 vlan102
b vian103
ﬂ vian104
& vian10s
4 ether3-Lan-Access

D DDIDIDITIDD

8 items (1 selected)

Interface <vlan101=

General ‘ Loop Protect Status  Traffic

oK

MName:

Cancel

Type: |VLAN

Apply

MTU: | 1500

Actual MTU: | 1500

L2MTU: |

MAC Address: | BA4E91:27BDE4

ARP: | enabled

ARP Timeout |

VLANID: | 101

Interface: | ether2-Lan-VLANs

[] Use Service Tag

Disable
Comment
Copy
Remove

Torch

enabled |

OptimixNetworks.com
Switching con MikroTik
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Segmentacion en capa 2

m Un solo vinculo fisico puede transportar multiples
entornos de broadcast aislados unos de otros.

Session  Settings

Dashboard

@ admin@10.227.5.137 (TWN-Ponte16Fo-Mk3) - WinBox (64bit) v6.47.4 on CRS317-1G-165+ (arm) - a X

Safe Mode | Session:| Clave ffilippo2039

# Quick Set

h Interfaces

:: Bridge

= PPP

L5 Switch

"[: Mesh

il 1p

( MPLS

J:B‘ Routing

i:.(* System

& Queves

i Files

| Log

a7 RADIUS

5(- Tools [3
B New Terminal
# DotlX

'," Partition

E Make Supout rif
@ Mew WinBox

Bl Exit

= Windows

Bridge Ports VLANs |MSTI= Port MST Qverrides = Filters NAT

#]=[[]x](a][7]

|Eridge s |VLANID5 ‘Curreanagged

br 2703
br 27m

sfpp09-SW-Bondings-SR15-SR12-SR10, sf|
sfpp03-SW-Bondings-SR15-5R12-5R10. sf|

Current Untagged |

Bridge VLAN

Brdge

VLANIDs: 2711

OK

Cancel

[2712

Apply

Tagged |bndng\c\rCampa

| bndg-Sw-ConcentraEs2-PonteBGP

+

L]l L

Comment

LR TR TR T

o
w
o
©

Untagged |

Copy

Current Tagged |bndg—Sw—Campa

Remove

| bndg-Sw-ConcentraEs2-PonteBGP

br 27

sfpp11-SRouterPonteRE, sfpp12-SRouter14

enabled

br 2704
br 2702
br 1

br 2705

sfpp09-SW-Bondings-SR15-5R12-SR10

sfpp01-SRouter16RS. sfpp10-Swift-OLTI-OLT10

br, sfpp09-SW-Bondings-SR15-SR12-5.

sfpp12-SRouter14RS, sfpp10-Swit-OLTI-OLT10

&items (1 selected)

OptimixNetworks.com
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Tagueada o destagueada

@ jfilippo@10.227.9.6 (TLW-CampaBT) - WinBox (64bit) v6.44.3 on CRS305-1G-45+ (arm) - X
Session Settings Dashboard

Safe Mode | Session: CL-Niton cruf7% B
A% Quick Set ]

=

1 CAPsMAN

_ [ Interface ‘ Interface List Ethernet EolP Tunnel IP Tunnel GRE Tunnel VLAN VRRP Bonding LTE Watchdog Timer
nterfaces

T Wirel :‘m .EI . . Detect Intemet Watch Address: -
hd

52 Bridge [Name / [Type ActualMTU  [L2MTU  Tx Rx Fing Start Afer Boot: 000500
RS 4} bndg-Ponte16Fo Bonding 1500 1562 65Gbps  56.3 Mbps ng Start Atter Boot [0V
=2 PP

vian2711-SwCoopeVolP  VLAN 0bps 0bps PngTmeout: 60 s

- Switch vlan2712-CoopeCaches VLAN 0 bps 0 bps

Mesh 4dbrCampaCabase  Brdge 1500 1502 3492kbps 4407 Kkbps ] Automatic Supout

P ether1-VolP-Coop-FCanios Ethernet 1500 1592 435.4 kbps 149.3 kbps
sfpp1-Cabase-x-Metrotel Ethernet 1500 1592 861.6 kbps 2.5Gbps || Auto Send Supout
1# sfpp2-Ponte 16Fo-L1 Ethernet 1500 1592 3.3 Gbps 29.2 Mbps
1% sfpp3-Ponte 16Fo-L.2 Ethernet 1500 1582 3.2 Gbps 27.0 Mbps
1% sfppd-CampaBGP Ethernet 1500 1592 52.7 Mbps 4.0 Gbps Send Email From:

@E SMTP Sei Bridge Port <sfpp4-CampaBGP> =E3
9items (1 selected) | General STP VLAN |Status
Bridge: |br-Campa-Cabase
PVID: Cancel
Cancel -
Frame Types: |adm|t all Apply

Al
‘ PPy ‘ [ Ingress Filtering Disable

Current Tagged: |bndg—Ponte]6Fo Comment

Send Email To: ‘

VLAN IDs: |2712

Tagged: | bndg-Ponte16Fo

[=]
re
A d
¥
-
v

\
[=

New Terminal Untagged: |5fpp4’CampaBGP

Copy

#5 Partition i ‘
- Bridge Ports |VLANs MSTls Port MST Over Current Untagged: |sfpp4’CampaBGP Copy

| Make Supout rif —|m mm . . = Remove

New WinBox
0 . ‘Interfaoe |B|1dge |
l Exit 0 H 4-t-sfppl1-Cabase-... br—Campa—Cabas\e"""bled

H  fisfpp4CampaB. brCampaCabase ~ nmo 80
@ . -2 H 4-bndg-Ponte16Fo br-Campa-Cabase no 80 10 root port
3 Xl sfpp3-Ponte16... br-Campa-Cabase no 80 20
4 X1 sfpp2-Ponte16... br-Campa-Cabase no 80 10
5 Xl ether1-VolP-C... br-Campa-Cabase no 10

inactive Hw. Offload

6items (1 selected)
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Switchear 0 no switchear

m Si abusamos de la flexibilidad que nos ofrece MikroTik
anularemos las virtudes que sus tecnologias nos
brindan.

m No perder de vista:
O La mision de un switch no es rutear.

O Un PoE no puede entregar mas corriente que lo que entrega la fuente
gue lo alimenta.

O El balanceo bonding debe ser 802.3ad.
0. Las VLANSs se deben configurar en el bridge, no en las interfaces.

= Apoyarse en un switch para interconexion de interfaces
potenciara nuestra operacion de ruteo.

OptimixNetworks.com 23
Switching con MikroTik


https://www.optimixnetworks.com/

Optimix
netwo rI\(§ =_

Certificacion



http://www.optimixnetworks.com/

" A o
J T~

Certificacion Optimix

m La Certificacion Optimix fiscalizada por MikroTik-
Mexico respalda la aprobacion de este curso fast track
por aprobar el Examen de opcion multiple y el
Laboratorio Final.

m Para esto, entre los componentes de este curso,
encontrara un examen de opcion multiple, que para
aprobar debera resolver contestando mas del 60% de
las preguntas de forma correcta.

m Ademas, deberd cumplir el laboratorio explicado
durante la segunda clase, consistente en:

O Configurar una interface Bonding en su router de alumno.

O Definir una configuracion de VLANS para darle servicio a su usuario.

OptimixNetworks.com
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m Usted puede mostrarle a sus colegas la certificacion
lograda, compartiendo la URL de dicho certificado
Online por ejemplo citandolo en su curriculum, para
avalar asi el aprendizaje conquistado por aprobar €l
Examen de Certificacion y lograr configurar el
Laboratorio Final.

m En caso de desaprobar, puede volver a participar de
este Entrenamiento fast track en futuras ediciones para
volver a intentar conquistar esta Certificacion.
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