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MOTIVATION

- SDN-NFV reinvents telecom network& service

infrastructure

- To develop & test SDN-NFV based technology
- Access and test real infrastructure with real users
- GARR is concerned with providing an open

infrastructure for researchers
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OBJECTIVE

- Definition, implementation and demonstration of a proper
management and virtualization architecture

- allocate capacity and virtual topologies based on the users’
requests ===>Setup an appropriate slice of the resources of

the testbed (VMs, bandwidth, switches) for the experiments

"""."."""""""""é:;%;;;'g";l:é .......................... .
}z& Taken from: http://slideplayer.com/
i slide/6393603/
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ACTIVITIES

- Study an appropriate and secure solution for
- enabling testbed users to deploy their own SDN
controllers
- enable communication with the testbed infrastructure
- able to control and configure a slice of the testbed

resources,
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ACTIVITIES

Taken from:
http://www.slideshare.net/idrajeev/software-defined-network-and-virtualization

~ Flowvisor:

- Separates openflow networks into

different independent network slices FlowVisor-based Virtuall

h
. i Multicast Loa
-~ allows experiments to run on the Searaton ot ony B
by VLANS, but any 3
L1-14 pattern

sliced network without interfering to

A dst=F FFFFPFEFFFF OpenFlow
Protocol

one another

OpenFlow
FlowVisor & Policy Control

- Will be placed between the OpenFlow

OpenFlow
Protocol

switch and the OpenFlow controller
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ACTIVITIES

~ Mininet topology: 6-switches connected with 100Mbps links and 9-Hosts

bost 0000:0002:00:04
hest:02:07:00:000008

h8 h4

nflow$
hest:00:02:0000 0006
host 00:00:0200:0007
h6
h7
| n3
hl -
openflow:4
host00:00:02:00:0043
hest:00:00:00:00.00:01
h2
hest: 00000000 00:02
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ACTIVITIES

-~ Three slices:

1Mbps

h7

apenflow:§

host.00:0000:00:00:07

host:00:00:00:00:00:04
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ACTIVITIES

-~ Three slices:

Mmm

=

h2
apenflowd

openflow:2

h7

apenflow:§

host.00:0000:00:00:07

host 00:00:00:00:00:04 host:00:00:00:00:00:05
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ACTIVITIES

-~ Three slices:

hast:00:00:00:00:068 hast=00:00:004 :09
‘host:00:40:00:00:00:01
st:00:00:00:00:00:02
h8 . "’ h9
==
hl h2 =y
apenflow:4 h3
openflaw)

1:00:00:00:00-00:03

flow:1

50Mbps

host00:00:0:00:00:07
operflow:s
apenflow
h4 hS
Host 0000000005 host00:00:00-00:00:06
host 000008000004
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ACTIVITIES

hl

1Mbps

04

- Reachability test
*** Ping: testing ping reachability
h1->XXh4XXh7 XX

h2 ->XXXh5XXh8X
h3->XXXXh6 X X h9

ns>xxxxnoxxme — Interference free
h5->Xh2XXXXh8X

h6 -> XX h3 XX XXh9

h7 ->h1 XXh4 X XXX

h8 ->Xh2XXh5 XXX

h9 ->XXh3XXh6 XX
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host:00:00:00:00:00:07

apghflowss

host:00:00-00:00:00:05

host:00:00-00:00:00:04

. E2E bandwidth
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ACTIVITIES
The Testbed Topology

Trentino Testbed

WINET Trentino Wireless Network
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GPON Next Generation Access Network
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ACTIVITIES
The Lab setup

— T

— NETWORK MANAGEMENT "

eth1

eth0

FlowVisor

Host VM1

-Host VM2

A\

eth

h2 ethp

gth1

R

h1 h2 h3

oth

W_MMC
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ACTIVITIES: The Lab setup

CTRL-1:
//’” 192.168.102.201
VM- — //,’
Controllers = ___ CT—BL‘EZ
~ 192.163.102.202
\\\
~~<l CTRL-3:
192.168.102.203
VM Flowvisor: [E—

192.163.100.100

N
/ N\ ,
7 / \ \ N N \’kl-l —< LXC1:10001
p / \ \ NN — -
= ——————- LXC2: 10.0.02
~~1wxcs: 10003

N <
‘ LXC7-10007 VAM-3 / N VM-2 4 LXC4:10004

- -‘..’," "".' _
LXC8: 10.0.038 e t - ———— LXC5: 10005
- - P I -~ -
' \‘JI LXC&: 10.0.0.6

‘ LXC?-10009 |/ -

NEC-2
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RESULT

- Three slices:
- Reachabllity tes

PING 10.0.0.2 (10.0.0.2) 56(84) bytes of data.
From 10.0.0.1 icmp_seq=9 Destination Host Unreachable

PING 10.0.0.6 (10.0.0.6) 56(84) bytes of data.
From 10.0.0.1 icmp_seq=10 Destination Host Unreachable

> Interference free

PING 10.0.0.4 (10.0.0.4) 56(84) bytes of data. [ From 10.0.0.1]
64 bytes from 10.0.0.4: icmp_req=1 ttI=64 time=21.1 ms
64 bytes from 10.0.0.4: icmp_req=2 ttI=64 time=0.806 ms

~ E2E bandwidth test

Yy Y Y Y ¥ Y ¥ ¥ ¥V Y
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RESULT

~ Video streaming use-case: 30Mbits video is used for the
test
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RESULT
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CONCLUSION AND FUTURE WORKS

- Three slices has been created and tested
-~ TMbps, 10Mbps and 50Mbps virtual networks
- No interference

- GARR infrastructure with Flowvisor solutions
infrastructure for researchers

- Single-domain SDN/Openflow networks

~ (1) Multi-domain SDN/Openflow (ii) Multi-tenant 5G C-
RAN (extension)
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Network Hypervisor

Network Orchestrator

Fiber Optic cable
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CONCLUSION AND FUTURE WORKS

- Task 1. Definition of the end-to-end architecture for
multi-domain SDN and dynamic resource allocation of
the C-RAN

- Duration: 2 Months (M1 - M2)

- Task 2. Implementation of the system.

> Duration: 8 Months (M3 - M10).

- Task 3.Testing and validation.

- Duration: 4 Months (M9 - M12)
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. Thank you
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