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Necessity 
or problem Analysis Design Implementation Testing Deployment 

and utilization 

new necessities and problems 

testing feedback 
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IPv6 (no 6to4) 

IPv6 (6to4) 
IPv4 

6to4 relays 

6to4 routers 

Requisitos: 
•  22 routers CISCO 
•  30 routers quagga 
•  5 servidores 
•  6 PCs 
•  Switches interconexión 
•  Gestión de 

configuraciones 
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Internet 

DMZ 

DMZ 

S1 

S2 

Requisitos: 
•  14 Firewalls Linux (iptables

+firewall builder) 
•  10 routers routers quagga 
•  4 servidores 
•  14 PCs 
•  Switches interconexión 
•  Gestión de configuraciones 
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Equipo  
Anfitrión 

(host) 

Escenario virtual 

Internet 

Internet 

Red 1 

Red 2 

Red 3 

Red 4 

Escenario real 
Redes  

virtuales 

Red2 Red1 

Red4 

Red3 

Nodos  
virtuales 
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Internet 

Net1 Net0 

Net3 

Net2 

Diseño 
Interacción con 

el escenario 

<vnx> 
   … 
   <vm name=vm1> 
   … 
   <vm name=vm2> 
   … 
</vnx> 

Net0 Net1 Net2 

vm1 

vm2 

vm3 

vm5 

vm4 

.2 

.1 

.3 

10.0.0.0/24 10.0.1.0/24 10.0.2.0/24 

.1 .1 .2 

.2 

Especificación Creación 
El usuario diseña 
el escenario (off-
line) 

El usuario especifica 
el escenario en el 
lenguaje VNUML 
usando: 
•  Editor Gráfico 
   (VNUMLGUI) 
•  Editor XML 

VNUML procesa la 
especificación y crea 
el escenario virtual 

El usuario ejecuta 
comandos en las 
máquinas virtuales a 
través de VNUML o 
directamente 
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<?xml version=“1.0” encoding=“UTF-8”?> 
<vnx> 

 (definiciones globales: <global>) 
 (definiciones de redes virtuales: <net>) 
 (definiciones de máquinas virtuales: <vm>) 

</vnx> 

Red0 Red1 Red2 

H1 
H2 

R1 

S1 

R2 
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<vnx> 
 <global> 
   <simulation_name>cinco_vms</simulation_name> 
   <vm_defaults> 
   … 
  </vum_defaults> 
 </global> 

 <net name=“Red0” mode=“virtual_bridge” /> 
 <net name=“Red1” mode=“virtual_bridge” /> 
 <net name=“Red2” mode=“virtual_bridge” /> 
 … 

Red0 Red1 Red2 

H1 
H2 

R1 

S1 

R2 

10.0.0.0/24 10.0.1.0/24 10.0.3.0/24 
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… 
<vm name=“H1”> 

 <if id=“1” net=“Red0”><ipv4>10.0.0.1/24</ipv4></if> 
 <route type=“ipv4” gw=“10.0.0.3”>default</route> 

</vm> 
<vm name=“H2”> 

 <if id=“1” net=“Red0”><ipv4>10.0.0.2/24</ipv4></if> 
 <route type=“ipv4” gw=“10.0.0.3”>default</route> 

</vm> 
<vm name=“S1”> 

 <if id=“1” net=“Red2”><ipv4>10.0.2.2/24</ipv4></if> 
 <route type=“ipv4” gw=“10.0.2.1”>default</route> 

</vm> 
… 

Red0 Red1 Red2 

H1 
H2 

R1 

S1 

R2 

10.0.0.0/24 10.0.1.0/24 10.0.3.0/24 
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… 
<vm name=“uml3”> 

 <if id=“1” net=“Red0”><ipv4>10.0.0.3/24</ipv4></if> 
 <if id=“2” net=“Red1”><ipv4>10.0.1.1/24</ipv4></if> 
 <route type=“ipv4” gw=“10.0.1.2”>10.0.2.0/24</route> 
 <forwarding type=“ip” /> 

</vm> 
<vm name=“uml4”> 

 <if id=“1” net=“Red1”><ipv4>10.0.1.2/24</ipv4></if> 
 <if id=“2” net=“Red2”><ipv4>10.0.2.1/24</ipv4></if> 
 <route type=“ipv4” gw=“10.0.1.1”>default</route> 
 <forwarding type="ip" /> 

</vm> 
… 

Red0 Red1 Red2 

H1 
H2 

R1 

S1 

R2 

10.0.0.0/24 10.0.1.0/24 10.0.3.0/24 
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http://www.dit.upm.es/vnuml 

http://www.dit.upm.es/vnx 
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H1 
Ubuntu 

H2 
Windows XP 

R1 
Dynamips 

R2 
Linux UML 

H3 
Windows 

7 

H4 
FreeBS

D 
10.0.2.3 Net2 10.0.2.2 10.0.0.2 10.0.0.1 

10.0.0.3 10.0.2.1 

10.0.3.1 

Net1 

Net0 

Net3 

Host 
10.0.3.2 

10.0.1.1 10.0.1.2 
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host1 vm1 
vm2 
vm3 

host2 vm4 
vm5 

Switchs 

brA brA 

Deployment  
Controler 

host1 

Net0 Net1 Net2 
vm1 

vm2 

vm3 

vm5 

vm4 

<vnuml> 

</vnuml> 

(1) Segmentation 

vm3 

Net0 
vm1 

vm2 

VNUML 

host2 

Net2 

vm5 

vm4 VNUML 

VLAN 802.1q (Net1) 

Segmentation 
Module 

building, 
execution  
sequences, 
releasing 

VLAN 802.1q (host-controller interface) 
SSH command Interface 

host2 
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eth1 eth1 eth1 eth1 eth1 eth1 

H2 H1 H3 H4 H5 H6 

eth0 eth0 eth0 eth0 eth0 
eth0 

Management 
 Network 

EDIV controller 

VNX standalone  
server 

EDIV Cluster 

Site 8 

Network 
Management 

Center 

Site 12 

Site 11 
Site 10 Site 9 

.226 

Site 7 

Site 6 

Site 5 

Site 3 

Site 4 

Area ISIS 
L1 F 

Area ISIS 
L1 C 

Area ISIS 
L1 B 

Area ISIS 
L1 D 

Area ISIS 
L1 E 

RRB
1 

Core MPLS 
ISIS L2 

Site 2 

Site 1 

Area ISIS 
L1 A 

Route 
Reflector  
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VNX 

VNX 

VNX 

H1	  

Cluster	  
Controller	   Virtualiza1on	  

Cluster	  

H3	  

H2	  

Physical	  
Equipment	  

Switch	  

NODE	  1	  

NODE	  2	  

NODE	  3	  

NODE	  4	  

Internet 

Layer
	  2/3	  T

unne
l	  

Layer	  2/3	  Tunnel	  
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