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El Problema

" Asignaturas de Redes:

" Se necesitan “muchas” (varias) maquinas.
" Virtualizacion.
" E| entorno no debe ser un obstaculo.
" Bastante enredo hay con las redes.
" Soluciones
" VirtualBox y topologias virtuales.
" Maquinas UML.
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Solucion 1

= VirtualBox:

" Maquinas pesadas (en todos los sentidos).

" Topologias virtuales.
" Simple para Redes.
" Complejas para ASOR Yy AR.

®" Definicidn en un archivo de texto.

® Dificil de llevar a casa.

|
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Solucion II

|
" Maquinas User-Mode-Linux:
" Maquinas ligeras.
" Espacio en disco: <512MB. Copy-On-Write (COW).
" Memoria RAM: 64MB/maquina.
" Sin entorno grafico.

" Topologias virtuales.
" SDN para RNG y AR.
" Scripts de apoyo para la definicion.

" Se puede empaquetar en una maquina virtual para llevar a casa.

|
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Solucion II

" Maquinas UML. Topologias:

defsw br12 umli1.1 umi2.0
defsw br23 umi2.1 uml3.0
defsw br24 umi2.2 uml4.0
defsw net1 uml1.0
defsw net3 uml3.0
defsw net4 uml4.1

192.168.1.0/24 q 192.168.2.0/24

u mly

172.16.1.0/24
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Solucion II

" Maquinas User-Mode-Linux:

= (a tual Console #0 (uml2
Starting LSB: DHCP server...
= tmp : bash - Ko 2 & k9 Starting LSB: start and stop the Quagga routing suite...
Archiva itar Starting System Logging Service...
zar umll con: Starting Permit User Sessions...
IL DK 1 Started Restore fetc/resolv.conf if the system crash...was shut doun..
[ OK 1 Started LSB: IPv6 Multicast Routing Daemon.
[ OK 1 Started LSB: Multicast Beacon.
L OK 1 Started Permit User Sessions.
L OK 1 Started sfetc/rc.local Compatibility.
Starting Console Getty...
[ OK 1 Started Console Getty.
L OK 1 Reached target Login Prompts.
npls. od| G L OK 1 Started System Lopging Service.
[ OK 1 Started LSB: start and stop the Quagga routing suite.

LFAILED] Failed to start LSB: DHCP server.
See 'systemctl status isc—dhcp-server.service’ for details.
L OK 1 Reached target Multi-User System.
L OK 1 Reached target Graphical Interface.
Starting Update UTHMP about System Runlevel Changes...
L OK 1 Started Update UTHP about System Runlevel Changes.

A I
ip. od

& - ki.odf alefonia.ody

/root_fs

Debian GNU/Linux 8 uml2 console

uml? login: [J

. rtual Consol
Starting LSB: DHCP server...
Starting LSB: start and stop the Quagga routing suite...
Starting System Logging Service...
Starting Permit User Sessions...
L OK 1 Started Restore /etc/resolv.conf if the system crash...was shut down..
[ OK 1 Started LSB: IPv6 Multicast Routing Daemon.
virtual Console #0 (umi1) 2 & [ 0K 1 Started LSB: Multicast Beacon.
Starting Console Getty... L OK 1 Started Permit User Sessions.
[ OK 1 Started Console Getty. [ 0K 1 Started fetc/rc.local Compatibility.
[ OK 1 Reached target Login Prompts. Starting Console Getty...
L OK 1 Started System Logging Service. L OK 1 Started Console Getty.
[ OK 1 Started L5B: start and stop the Quagga routing suite. [ OK 1 Reached target Login Prompts.
CFAILED] Failed to start LSB: DHCP server. L OK 1 Started System Lopging Service.
See 'systemctl status isc-dhcp-server.service' for details. [ OK 1 Started LSB: start and stop the Quagga routing suite.

LFAILED] Failed to start LSB: DHCP server.
See 'systemctl status isc—dhcp-server.service' for details.
L 0K 1 Reached target Multi-User System.
L OK 1 Reached target Graphical Interface.
Starting Update UTHMP about System Runlevel Changes...
L OK 1 Started Update UTHP about System Runlevel Changes.

L OK 1 Reached target Multi-User System.
L OK 1 Reached target Graphical Interface.

Starting Update UTHMP about System Runlevel Changes...
L OK 1 Started Update UTHP about System Runlevel Changes.

Debian GNU/Linux 8 umll console

umll login: root Debian GNU/Linux 8 uml3 console
Linux umll 3.16.7-ckt20 #2 Sun Jan 24 16:47:11 UTC 2016 x86_64
uml3 login: [J
The programs included with the Debian GNU/Linux system are free software:
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/#/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO HARRANTY. to the extent
permitted by applicable law.
root@umll:~# [

won.tex - [l juan: bash @ Ty L guion.dvi - [l A Virtual Cor A Virtual Cor R Virtual Cor
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Solucion III (y ahora si)

" GNS3 + contenedores.
" GNS3: Graphic Network Simulator.

" iGrafico!

" Ideado para usar con chismes Cisco, pero ampliado a Vbox, VMWare,
Qemu y contenedores.

" Visualizacidon de los dispositivos y la topologia

(64’b t) with Python
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Solucion III (y ahora si)

1
" GNS3 + contenedores.

® Contenedores.
" Bloquean la WiFi.

" Creados ad-hoc.
" Tres modelos de cachivaches: FRR, DNS, OVS.

Archivo  Maquina Ver Entrada Dispositivos Ayuda
to uhich interface ethl is attached, **

to uhich interface ethl is attached. **
No subnet declaration for ethd (no TPué addresses). o subnet. declaration for etho (no IPud addresses).
k0. IF this is not. ha [+ Tgnoring reuests an ethd. IF this is not uhat
you want, please urite a subnet declaration
in your dhopd.conf File for the netuark segnent
to uhich interface oth is attached, **

to uhich interface ethd s attached, **

e Toos Hop

e e > e o]
o >»|[IBC “m e
e e e

s o e A 1S

e rend th section o sibmitting
‘the REAIME file 7] Topology summary . * :
[Node [Coson i ese peges sxplain the proper
Hode RS o o the infornation e find helprul for debugain.

process and the infornation ue find helpful for debusgins. -
exiting. exitins.
root@FRi-L:/4 2022/01/24 17:14:27 WATCHFRR: zebra state - up  comect. sucosed) 8- ootGF i -2:/4 2022/01/24 17:14:27 ATCHERR: zsbra state => up  comnect succeede|
1
= 2022/01/24 17:14:27 WATOHERR: staticd state -5 up : commect. succeeded
7 UATCHERR: a1 deenens up, doing startup-complete notify

2022/01/24 17:14:27 VATCHFRR: staticd state -> up : comect sucoseded
2022/01/24 1 VRTCHFR
0

o —
edeserede Servers Summary.
» © redes CPU 0.5%.

3.9.2Qt5.15.2and PyQ5.15.2 X

Truing ::1...
Comected o localhost.

Escape character is “*J',

[INS-2 console is now available, . Press RETURN to get. started.

i
si1able. . Press RETIRN to get started.
oot 21/ )

[05-1 cansole is now a
rootants-1:/4 [

2@ O E@ PR crl perecho
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Solucion III

" Captura de trafico

® Directamente desde los enlaces.

Archive  Edicién  Visualizacion Ir  Captura

Adm e n

*- [FRR-3 eth1 to FRR-4 eth0]

Analizar  Estadisticas  Telefonja  Wireless Herramientas Ayuda

X Bl a <> >KIE

i

MO

[l|icmp ] '] +
MNo. : Time ' Source * Destination ‘ Protocol ! Lengtl® Info
100 34.103948 172.16.5.2 172.16.1.2 ICMP 162 Echo (ping) reply id=0x@00b, se
101 35.104447 172.16.1.2 172.16.5.2 ICMP 162 Echo (ping) request i1d=0x@00b, se
102 35.104745 172.16.5.2 172.16.1.2 ICMP 182 Echo (ping) reply 1d=0x088b, se
183 36.118521 172.16.1.2 172.16.5.2 ICMP 182 Echo (ping) request 1d=0x@08b, se
104 36.111043 172.16.5.2 172.16.1.2 ICMP 162 Echo (ping) reply id=0x@0eb, se
<[ I 1< >

> ‘Frame 27: 1082 bytes on wire (816 bits), 102 bytes captured (816 bits) on interface -, id @
> Ethernet II, Src: 56:c5:53:5b:77:bc (56:c5:53:5b:77:bc), Dst: @2:T1:2F:71:48:2d (02:11:2f:71:48:2d)
Label: 17, Exp: @, S: 1, TIL: 61

+ MultiProtocol Label Switching Header,
QEEE 00eE DOEE GOl el ....
. BEe.
1

. = MPLS Label: 17

MPLS Experimental Bits: @
MPLS Bottom Of Label Stack: 1

. 8011 1191 = MPLS TTL: 61

» Internet Protocol Version 4, Src: 172.

16.

1.2, Dst: 172.16.5.2

Gees 02 f1 27 f1 48 2d 56 c5 53 5b 77
0e1e pEEREh) 45 00 Q0 54 e7 d2 40 @@ 3T
BEZ20 @1 02 ac 10 B5 62 08 90 3e 05 00
BE560 eb 62 90 00 B0 60 52 dl1 ©8 00 08
0e40 12 13 14 15 16 17 18 19 d1a 1b i1c
BOSE 22 23 24 25 26 27 28 29 2a 2b 2c
BE66E 32 33 34 35 36 37

bec
01
Bb
[215]
id
2d

© 7  Internet Control Message Protocol: Protocol

|
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< > DI >

] >

B <>

B0 S5c b4 8c - N
ge @8 10 11 N Y
le 4F 20 21 - oo e I
2e 2T 30 31 "HEKE' () *+,-./01
234567
Paguetes: 104 - Mostrado: 74 (71.2%) Perfil: Default
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Resultados

1
" GNS3 + contenedores.

" El entorno no es un obstaculo, sino una ayuda.
" Definicion grafica de las topologias.
" Posibilidad de crear dispositivos personalizados.

" Contenedor (.tar) y appliance (.gns3a).

Archivo  Maquina Ver Entrada Dispositivos Ayuda

X

to uhich interface ethl is attached. ** to which interface ethl iz attached. **
llo sbnet declaration for oh0 (o IPud addesses). i stret dectaration for ot (o 1Pt adresses).
** Tgnaring requests on et i is not u [+ Tgnoring requests on ethd. IF this is not uha
e e you want, please urite a subnet declaration
i s dhcpdonf File For the netuerk. segnent iy Gcpd.conf fi10"Fo the petork segrent
to uhich interface ethd is attached. vhich interface ethd is attached.

ste Tools Help

Not. confiured to Listen on any interfaces!
If you think uou have received this message due to a bug rather
onfigration s pless resd the sction on suaiiting

o REAIVE File

process and the infornation ve find helpful for debugging.

>»IEC ¥m

] Topology summary
Node E

ot configured to Listen on any tnterfaces!
1f uou thirk you have received this message due to a bug rather

e section on submitting

EADNE file

process and the infornation ue find helpful for debusging.

exiting, exiting
PootBFRR-1:/4 2022/01/24 17:14:27 VATCHFRR: zebra state - up : comect sucosede| CotiFRR-21/8 022/01/24 17:14:27 WTCHRR; zabra state => up ¢ commect succeed]
B22/0L24 17:14:27 WTOERR: stabicd state > up © comect. sucoseded = = 202210124 17:44:27 WTHERR: staticd tate -5 up : comect succeeded
2022/01/24 17:14:27 VATCHFRR: all daenens up, doing startup-complete notify > 022/01/24 17:14:27 31T daencns up, doing startup-conplete natify

1

Archivo  Editar
Servers Summary
» © redes CPU 0.5%.

3.9.2Qt5.15.2and PyQ5.15.2

x

Trying
e 0 acalhost
i escape character is 1',
I46-1 cancole 12 nou aveilable.... Press RETIRN to get started. V5.2 cancole 1= nou available.... Press RETIR to get. started.
roocanie 12/ () roorani 2:/4 ()

@5 SBEIEE) cr derecho
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Y Fin (no eran 34)
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