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Julian Paez P, Bogotano, 37 afos.
Ingeniero de Telecomunicaciones.
Evangelizador de Mikrotik desde 2011.
Certificado en Mikrotik, Ubiquiti, Itil V.3, ISO 9001, etc.

PARTNER DE YOUTUBE.(canal de tutoriales de Networking y Wireless)
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QUE ES BONDING?

Es un driver que originalmente venia con los parches para clusters beowulf, desde
hace un tiempo se puede implementar en un kernel 2.2X, 2.4X y 2.6x éPero qué
hace realmente?, {Para que sirve? Es la forma de tener dos INTERFACES de red
funcionando como UNA sola y aprovechando el ancho de banda de las dos a la
vez En definitiva con bonding (ip network multipathing) tendriamos dos tarjetas
de red fisicas y por encima una virtual que suministra el servicio.

El Bonding es una técnica que permite agregar varios interfaces de red fisicos en
uno unico virtual. A cada interfaz fisico se le denominara slave (esclavo). Con esto
podemos realizar un balanceo de carga entre las dos interfaces y conseguir un
ancho de banda final igual a la suma de los anchos de banda de cada slave.

Necesitamos al menos dos conexiones a internet para hacer bonding.




INTERFACE BONDING

Trabajar con interfaces bonding de MikroTik nos
proporciona:

Alta disponibilidad (HA), Mayor rendimiento de ancho de banda
(throughput), debido a que se trabaja con interfaces redundantes
las cuales dependiendo del modo en que lo configuremos podemos
realizar trabajos de balanceo de carga, backup, entre otros.

Estas interfaces se unen en capa 2 por lo general, también es
posible unirlo en capa 3.
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Internet
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https://www.youtube.com/watch?v=s6Fu46XSOwo
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USOS DEL BONDING

port2 ether

portd ether2
-
e
Aggregated 150Nbps ‘

] -
- Client1 192.168.1.1
Client2 192.1638.1.2
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En el siguiente ejemplo crearemos una interface Bonding en modo
de balanceo de carga (balance-rr) teniendo en cuenta que contamos
interfaces Ethernet a 100Mbps las cuales sumaran sus velocidades
en una interface virtual Bonding de 200Mbps.
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MANOS A LA OBRA...

I@ admin@4C:5E:0C:20:80:83 (MUM MEXICO@:LS RB #I)‘W'mBox v6.29.1 on RB750 (mipsbe)
Session  Settings Dashboard

Session:4C.5E 1C 208089

A& Ouick Set

. Interface List
ESEAL Interface | Ethemet EolP Tunnel IP Tunnel GRE Tunnel VLAM VRRP  Bonding LTE
| Interfaces .
s |5 e) [z [0 [7)
e | Name 7 | Type [L2mMTU [T |
I . f 5, Bidge <ivetherl Ethemet 1600 Obps
C =2 PPP R #lkether? ENLACE 1 Ethemet 1598 0b
re a m OS a S I nte r a CeS q u e e n “ Switch R dbeih:'.’._ENLﬁCE_Z Ethzzet 1598 ﬂbE:
=

este caso est a' n en | aza d as a °2 Mesh i 113222 GESTION 32_2_23 e ﬁ.&iEE:
2 1P P
traves d € un SW It h : E sto p ara € I |© admin@oo:0c:42:89:04:48 (MUM MEXICO 018 RE #27) WinBox v6.20 on RE7S0 (mipsbe)

t # 1 I #2 Session  Settings | Dashboard |
router y e Safe Mode | Session:|00:0C:42:89:04:4B
/ﬁ' Quick Set Interface List

|8 Interfaces

Interface |Etheme1 EolP Tunnel IP Tunnel GRE Tunnel VLAN VRRP Bonding LTE

BE Bridge
\ gt @E v| %] | _— |
MName ¢ | Type L2 MTU |Tx Rx hd
== Switch R ivether Ethemet 1600 Obps
12 Mash R 4irether? ENLACE 1 Ethemet 1598 Obps
R edvetherd ENLACE 2 Eihemet 1588 Dbps
B2 P r setherd Ethemet 1598 Obps
(3¢l IPv6 [ ||R 4i#ether5_GESTION Ethemet 1598 9.7 kbps 6.0
<’ MPLS 2
<" OpenFlow




I@ admin@4C:5E:0C:20:80:83 (MUM MEXICO@].S RE #lESJWFmBo)( v6.20.1 on RB750 (mipsbe)
Session  Settings  Dashboard

Safe Mode |  Session:[4C:5E:0C.20:80:83
b Quick Set Address List

SIMPLE - SMART - SPEEDY " - CARSIAN [#][=] [#][]

Intet:
l_- aces + |Ne¢work Interface | |V
St Ui =1 001730 .. 0.....gher2 ENLACE 1 j
32 Bridge = 10.200.200.1/30 10.200.200.0 ether3_ENLACE 2

=g FPP

=2 Switch

“3 Mesh

g I !

-

58l IPvé

Se crean y asignan los ows 1
direccionamientos IP en el

Sl = Y i

p a r d e RO u te r B O a rd o |© =dmin@oo0c:42:89:04:48 (MUM MEXICO018 R8 #@,\Mnsox 6.20 on RB750 (mipsbe)
Session Settings Dashboard e
Safe Mode Session:
ﬁ ﬁ;;::: Address List
%i Bridge
e T
== Switch 7r 10.200.200.2/30 10.200.200.0 etherd_ENLACE_2
% “I5 Mesh
—_—— o g
IKIFOR I !
<" MPLS 2
<7 OpenFlow
22 Routing 2
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Se hacen pruebas de ICMP,
Ping entre cada peer del
router #1
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A& Quick Set
I CAPsMAN
[ Intefaces
L Wireless
& Bridge
=8 PPP

== Switch
“Ig Mesh
5T

(=gl IPvE

<77 MPLS

<" OpenFlow
2% Routing
452 System
& Queues
[ Files

| Leg

L Radius
A Tools

) New Terminal
=4 MetaROUTER

L Poiiion

Safe Mode Session:|4C:5E:0C:20:80:83

[#][=]

[ |Address | Network Interface [
=F10.700.100.1/30 10.100.100.0  ether2_ENLACE_1
= 10,200.200.1/30 R200200.0  ether2 ENLACE_2

(Runnin:

| Step
|= Close

Ping Ta:

Interface:

Reply Size |TTL | Status

l@ admin@4C:5E:0C:20:80:83 (MUM MEXICO 2018 RB #1) - WinBox v6.29.1 on RBE750 (mipsbe)

Session  Settings Dashboard

A& Quick Set
i CAPsMAN
8 Intefaces
i Wireless
55 bridge
=& PPP

= Switch
“15 Mesh

255l |P

(551 IPv6

<7 MPLS

<7 OpenFlow
#% Routing
&2 System
& Queues
] Files
=) Log
2 Radius
A Tools

M| New Terminal

Ping (Running}
General |Mvanced Start
GUERCEN 10100 100 20— Stop
¥ Interface: | |- Close
[ .
Pachket Count: | |-
Timeout: ms
- |
-
[Time  [Reply Size [TTL [Status =
Oms 50 64
64
64
64
64
64
MetaROUTER 10.100.100.2 64

Safe Mode Session: |4C:5E:0C:20.80.83

[+][=]

| [Address [ Network Interface |
= 10.100.100.1/30 10100.100.0  sther? ENLACE 1
= 10.200.200.1/30 D.200.200.0  ether3_ENLACE_2
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Creacion de la interfaz
virtual Bonding para el
Router 1 y 2, ambos debe
tener el protocolo creado.
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E admin@4C:5E:0C:20:80:83 (MUM MEXICO 2018 RE #1) - WinBox v6.29.1 on RE750 (mipsbe}!

Session  Settings Dashboard

A5 Cuick Set
1 CAPsMAN
| Interfaces
L Wireless
%g Bridge
=g PPP

= Switch
“15 Mesh

28l |P

(x5l IPv6

<7 MPLS
<" OpenFlow
42 Routing

Safe Mode

=Z| Z| =

= | =

Gtod Tunnel

IPIPvE Tunnel
EcIPv Tunnel

GRES Tunnel

VPLS

Traffic Eng Interface
PPP Server

EcIP Tunnel
IP Tunnel
GRE Tunnel
VLAN unnel GRE Turnel VLAN VRRP  Bonding LT|
VRRP
Bonding . |TYPE ||—2MTU |TX
. Ethemet 1600
B Ethemet 1592
Mesh Ethemet 1558
] Ethemet 1558
Virtual Ethernet Ethemet 1598

@ admin@00:0C:42:89:04:48 (MUM MEXICO 2018 RE #2) - WinBox v6.20 on RE750 (mipsbe) ;

Session Settings Dashboard

Aa Quick Set

| Interfaces

gg Bridge

= PPP

= Switch

“18 Mesh

kgl 1P i
[x&l IPv6 2
<’ MPLS 2
<77 OpenFlow

4 Routing [
¢ System i
g Cueues

| Files
e
9 Radius
x Tools

E‘ Safe Mode Sessmn:

Interface |Bhema{ EolP Tunnel  IP Tunnel GRE Tunnel WLAN VRRP Bonding LTE

Mesh

Virtual Ethernet
6tod Tunnel
IPIPvE Tunnel

EcIP Tunnel

IP Tunnel Type [2mTu [T [Rx
Ethemst 1600 Obps ..

GRE Tunnel Ethemet 1598 Obps

VLAN Ethemet 1598 Obps
Ethemet 1598 Obps

EEEE Ethemet 1538 54 2 kbps

EolPv6 Tunnel

GREBG Tunnel
VPLS




Asignamos al Bonding las dos interfaces “esclavas”
Elegimos MODE: “balance rr” algoritmo Round Robin.

@ admin@4C:5E:0C:20:80:83 (MUM MEXICO @n%ﬂ v6.29.1 on RE750 (mipsbe) @ admin@00:0C:42:89:04:48 (MUM MEXICO @B RB #—2m‘inBox v6.20 on RBY50 (mipsbe)
Session  Settings Dashboard Session  Settings  Dashboard

=

A Quick Set New Interf A Quick Set New Interface
New Interface
L CAPsMAN [ Interfaces Bondi bonding LTE
o tafaces Generl Bonding ‘Status Traffic [ 32 Bige Gener Bondng | T e
T Wircless o v ENLACE 1 /)R o Eli saves: [l TS |/ v | L
= | &
34 e wwiucez % (3¢ | [ w0 =5 lriacer s |
i Sy Mod “Bﬂﬂm ¥ ' |
=L PPP Mode:d%alance T ) || $| ﬁ e PeCEEneE L ”t |
== Switch ) — — o g |P Primary: |none || ¥ |
Primary: |none || ¥ | . _ mm |
I3 Mesh . o - — 3¢ 2 IPve Link Moritoring: |none |+
N Link Monitoring: |rn|| ||*| £/ MPLS = -
=P = - i Transmit Hash Palicy: Zand3 ) |*
5 IPvE I Transmit Hash Policy(|layer 2and 3) || ¥ | <7 OpenFlow ~
% MPLS P ﬁ Routing Down Delay: |D | ms Tarch
& Down Delay: |ﬂ | ms Torch
<7 OpenFlow Up Delay: [0 | 450 System Up Delay: [0 | ms
: ms
# Routing ¥ P - & Queves LACF Rate: |30s [
& Syaen 5 LACP Rate: |30s =] 5 Fies
& Gueves Mil Iterval: 100 'ms - Ll Log
B Fies L Radius
Log A Taols
E Radius || New Terminal
2 Tools P =4 MetaROUTER o
"La Partition

|| New Terminal

| 4 Make Supout nf




Balance Round Robin
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En este modo, los paquetes se transmiten en orden secuencial desde el primer
esclavo disponible hasta el ultimo.

Balance-rr es el Unico modo que enviara paquetes a través de multiples interfaces
que pertenecen a la misma conexién TCP / IP.

Es util para vincular varios enlaces inalambricos, sin embargo, requiere igual ancho
de banda para todos los enlaces enlazados.
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Se asigna direccionamiento
a ambas interfaces virtuales
BONDING
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© 2dmin@4C:5E:0C:20:80:83 (MUM MEXICO 2018 RB #1) - WinBox v6.29.1 o

Session Settings Dashboard
10 ||| | Safe Mode | Session: [4C:5E:0C:20:80:83)

As Quick Set New Address

< CAPSMAN Address: | [TDEDEIRIEN

I et Network: | _

1 Wireless = e
S Interface: |bonding1_ROUTER 1 || ¥ |
& Bridge

=4 PPP

= Switch

“13 Mesh

sl P f

el |Pvb [ -

77 MP1 S I+ ||enabled

| w

[=]
0
Cancel
Apj
Disable
Com
Coj

Remove

X

@ admin@00:0C:42:89:D4:4B (MUM MEXICO 2018 RB #2) - WinBox v6.20 on RB750 (mipsbe

Session Settings Dashboard
‘»")- 0“ Safe Mode ‘ Session:|00:0C:42:89:D4:4B|

A Quick Set ew Addre

P Interfaces Address: 3

S: ke Network: \ | v
&% PPP ———l
== Switch Interface: |bondingl_ROUTER2 || ¥ |
“13 Mesh

sl 1P I

Lvs! IPv6 )

<’ MPLS )

<’ OpenFlow

2 Routing i ||lenabled

Of x

Cancel
Apply
Disable
Com
Coy

Remove

=
ENLACE_1
ENLACE_2

57 System
& Queues
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== = |
Session:|00:0C:42:89:D4:4B|

[m](E3]| Interfac
Ethemet Status ‘Overall Stats Rx Stats  Tx Stats ,T] Ethemet Status ‘Overall Stats Rx Stats Tx Stats ...
Auto Negotiation: |done J Auto Negotiation: |done \
= | 100Mbps 1 ~ » - | 100Mbps ) \
’ lex VPl Dy
Disable Disable

Advertising: hb-M half

Z
<
3
@0
3
aQ
[
(=]
=
g
o
=

e Comment ‘ Comment
[10M ful 1 H [10M full \
: Torch Torch
|100M ha | |100M haff |
r : Cable Test Cable Test
| 100M ful 1 |100M ful |
Link Partner Advertising: |10M half \ Link Partner Advertising: [J_O_M.ha" ‘ :
s R
i[ 10Mal | Reset MAC Address ‘1 oMl ‘ eset MAC Address
[ 100M haf 4 | 100M hatf \
| 100M full 1 | 100M ful _\
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Bandwidth Test

admin@4C:5E:0C:20:8083 (MUM MEXICO 2018 R #1) - WinBox v6291 on RB7S0 (mipsbe)

Ssswn Settings | Dashboard

[@ SdeModeJ Session: | 4CSE-0C:20:80:83

A Quick Set
1 CAPsMAN

Intedace | Ethemet EolP Tumnel | IP Tumnel | GRE Tumnel | VLAN | VRRP | Bonding LTE
+[=] [«][z] [@] [7] Bandwidth Test (Running)

Name ~ [ Type [2MTu [T [Rx =} Test To: [EOEE] |
R 4Pbondngl_ROUTER 1 Bonding 198.3 Mbps SR
<lvether] Bthemet 1600 Obps v 4 Protocol: @ udp € tcp Stop

RS elvether2_ENLACE_1 Bhemet 1598 560 bps 93,1 Mbps :
RS 4lvether3 ENLACE 2 Bhemet 1598 656 bps 991Mppa |  Loca UDP Tx Sae “?99_

divetherd Bhemet 1598 Obps Obps | Remote UDP T Size- [1500
R evethers GESTION Bhemet 1598 56.0kbps 10.8Kkbps —_—
Direction: |receive s

TCP Connection Count ‘20 }
Local Tx Speed: | | bps

Remote Tx Speed: | v bps

["] Random Data

User: [admn a
Password: [ 4
Lost Packets: 1646 |

T/ Cumrent: [0 bps/194.4 Mbps
T/Rx 10s Average: [0bps/194.4 Mbps

Tw/Rx Total Average: [0bps/1660Mbps |
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Bandwidth Test

f& aemin@aciseoc20:80:83 (MUM MEXICO 2018 R 21) - WinBox v6.29.1 on RE7SO (mipsbe)
Session Settings Dashboard
(] | | safe Mode | Sesson:[¢C5E:0C 208083
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inteface Bhemet EolP Tunnel IP Tumnel GRE Tunnel VLAN VRRP Bonding LTE
|+v‘_‘ ‘ =) Y, st (Running

Name o | Type L2MTU | Tx ~ | [ Tost To: Start
R 4bonding1_ROUTER 1 Bondng ﬁ 196.9 Mops ) 1200 bps 5 :
alvether Ethemet 1600 Obps Protocol: @ udp  C top Stop
RS jvether2 ENLACE 1 Ethemet 1598 98.4 Mbps 552bps ;
RS ivether3 ENLACE 2 Sthemet 1558 98.4 Mbps Gagbps | locdlUDPTxSee: [1500 | | Qose
4ivetherd Ethemet 1598 Obps Obps Remote UDP Tx Size: | 1500
R ¢lvether5 GESTION Ethemet 1598 78.1kbps 10.7 kbps

Direction: |send I;
TCP Connection Court: [20
Local Tx Speed: | ¥ bps

Remote Tx Speed: ¥ bps

Random Data

User: |admin iA
Password: |

Lost Packets; 0
Tx/Rx Currert: |195.0 Mbps/0 bps

Ta/Rx 10s Average: |1949 Mbps/Obps |
Tx/Rx Total Average: |158.3 Mbps/0 bps

== A

|ruming,




Probando el FAILOVER
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B 2dmin@4C:5£:0C:20:80:83 (MUM MEXICO 2018 RB #1) - WinBox v6.29.1 on RB750 (mipsbe) . 1 ol
Session Settings Dashboard

@ (& l Safe Mode S%sion:

htevfaoe\amna EolP Tunnel IP Tunnel GRE Tunnel VLAN VRRP Bonding LTE

Test To: | UEIRDR -Ezu
1216 bps

Protocol: & udp " tcp Stop
local UDP TxSize: (1500 | [ (iose |
Remote UDP Tx Size: @Q

Direction: |send | |

TCPConnectionCount: [20 |
local TxSpeed: [ | ¥ bps
Remote Tx Speed: :] ¥ bps

[ Random Data
6items (1 selected) User: [admin | &
Password: : %

Lost Packets: C\
z T/Rx Curent: (975 Mbps/Obps |
=4 MetaROUTER Tw/Rx 10s Average: [97.4 Mbps/Obps |
#5 Pariton Tx/Rx Total Average: [163.4 Mbps/Obps |

L

] Name

Obps .
1598 78.6kbps

ivether5_GESTION

| & Make Supout rif
@ Manual
@& New WinBox

E &t

BT 575 Mbps




Probando el FAILOVER
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Session Settings Dashboard

| Sefe Mode | Sesson:[4CSE0C 208083

A& Quick Set [intertace Lis
L CAPSMAN interface | Ethemet  EolP Tunnel | IP Tunnel GRE Tunnel VLAN VRRP Bonding LTE
mien ] ][] ] [¥]
Name < [Type [2mTU [T R Test To: |[TERIERE] St
&4 Bidge R dbonding]_ROUTER 1 Bonding B 594 Mbps) ; [ |
=3 PPP x ivether! Ethemet 1600 Protocol: & udp ¢ tcp Stop
2 Switch HS* evether3 ENLACE 2 Ethemet 1598 1o6gbps | LocalUDPTxSze:[1500 | [ oose
(8 Mesh 4ivetherd Ethemet 1598 Obps 0bps | Remote UDP T Size: [1500
IR «vethers_GESTION Ethemet 1598 45kbps 8.0kbps —
P f Direction: |send E]
58 IPv6 r
7 MPLS N TCP Connection Count: {E
<’ OpenFlow Local Tx Speed: | ¥ bps
#2 Routing r Remote Tx Speed: |'¥ bps
& Syzem p ["| Random Data
O Goen | |6tems (1 selected)
s famn ]
[ Files User: |admin P

L Log Passwod: [ |~
e lostPackets:f0 |

K Tools

) To/Rx Current: |97.4 Mbps/0 bps
| New Terminal S
4 MetaROUTER Tx/Rx 10s Average: |95.4 Mbps/0 bps
#5 Partition Tx/Rx Total Average: |58.7 Mbps/0 bps

| & Make Supout rif

B o i il




Restablecemos Interfaces..
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Session Settings Dashboard

| Safe Mode S@csion:
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A& Quick Set

[ Interfaces Interface \ Ethemet EolP Tunnel IP Tunnel GRE Tunmel VLAN VRRP Bonding LTE

%2 Brdge

L]
Hue )] [l [ 7] : : [
e Tome N d oo —

= Switch R 4bbonding1_ROUTER 2 Bonding : Test To: | IR E

12 Mesh R <ivetherl Ethemet 1600 Obps Protocol: & udp ¢ tcp

_ RS ¢iether2 ENLACE_1 Ethemet 1598 560 bps

ol P lIRs  «ivethers ENLACE 2 Ethemet 1598 656 bps / local UDP T Size: 1500 |
IPv6 r <ivetherd Ethemet 1598 Obps Obps :

g o o |[R dvethers GESTION Ethemet 1598 624 kbps 13.8kbps LRI

- e T—

< OpenFlow

Browrg | T0P ComnectonCourt: [0 |

42 System ¥ local TxSpeed: | | bps

’ Queues Remote Tx Speed: ¥ bps

fdes [ Random Data

| Log

A Radius User 4

P e —

| New Teminal

74 MetaROUTER Lost Packets: (1950 |

3 Partition Tx/Rx Cumrent: |0bps/194.8 Mbps

|3 Make Supout i Tx/Rx 10s Average: |0bps/194.7 Mbps

& Manual Tx/Rx Total Average: |0bps/157.5 Mbps

@ New WinBox

[ §=13
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