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=N DFIS‘ Need for NDFIS — background

Natlonal Dark Fibre Infrastructure Service

Supply vs. Demand Mobile network

Global internet traffic growth * In 2015, wired devices * Internet video (82% of the IP
550 accounted for 52% of the IP traffic by 2020)

traffic * Virtual reality (x4 in 2015)
200 * By 2020, wireless and mobile * Internet gaming (x7 in 2015)

devices will take up 66% of the
IP traffic

Future network research in light of the challenges:
50
I * Growing demand for internet capacity
0
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1 . Hybrid, converged network consisting of wired and wireless :
[ networks, backbones and access networks [
| [
| I
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150

Exabytes per month

201520162017201820192020

Year

Compound annual growth rate of 23% * Demanding user Internet content- latency and QOS issues
® ()

(Cisco 2016). Expected to saturate the lit
fibre network by 2020

e Research collaboration is essential
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:::::NDFIS What is NDFIS?

e A Network Research Facility

e Southampto g
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O Access points & major interconnection Research Community
O Colocation
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at Coseners House

630 km of single mode fibre

4 Access sites

3 Major interconnection points

4 Colocation sites




Natlonal Dark Fibre Infrastructure Service

N DFIS‘ What is NDFIS- Technology?

Southampton Cambridge * All nodes have optical switches and
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amplifiers installed.
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Upgrade: wavelength switching
PE  Optical switch

_>_ Optical amplifier 10 Gbit/s SFP+, switch to host up to 48 channels
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NDFIS‘ How to access NDFIS?

Academic International
Researches Research
/\ Network
Janet Lightpath infrastructure

[

NDFIS infrastructure Aurora2

Industry

R&D
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FEN DFIS‘ What is NDFIS? — Consortium

National Dark Fibre Infrastructure Service

The National Dark Fibre Infrastructure Service (NDFIS) is an_Lngineering and Physical Sciences Research
Council (EPSRC) National Research Facility, established in 2014 to support researchers in developing the

underpinning communications technologies for the future internet.
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http://www.epsrc.ac.uk/

NDFIS‘ What is NDFIS? — Key features

* |nstalled fibre * Programmability
* University access * Layer2 networking
* |nterconnection with other * SDN platform
facility (proposed) e Distributed and Edge Processing

* Flexgrid (in progress) * Security and resillience
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WNDFIS‘ Need for NDFIS — applications

* Optical communications
* Wireless research /
* Next Generation Internet (NGI) //é"/
* Quantum Communication \
* Immersive and Virtual Reality

* Precision Time and Frequency Distribution
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AN DFIS‘ Research summary

nal Dark Fibre Infras

15 projects and 42 research groups wes= - T OU C AN
76 direct users (\‘? North Sea ULTIMATE NETWORK com
A total value of EPSRC grants of £47.2m, ey Denmark
together with European grants of €8.4m. <@ '\):ﬁ
Ireland 0 Nolhorlands
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RIIE projects beiion Germanv (o

st
45 research outputs have been produced ;
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f National Physical Laboratory

[ransforming the Internet Infrastructure:

The Photonics Hyperhighway
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NDFIS| Research projects

National Dark Fibre Infrastructure Service
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Quantum key distribution

b |. White et al, Cambridge & Toshiba e . _
I oo L | 0> @ > RIIE projects (interconnected testbeds):
110 km
> wora } ........... . * Virtual reality data over a low-
I
| Policy | High LevelPolicies| Management And Network latency network (CASMS)
@ I . . y
0 E'— D<] o <]|:| ; Mapl)per : Orchestration (MANO) System Anthony Steed, UCL
Low Level Policies | =
Optical phase conjugation : | | Forwarding [<*] VNTM [+ Lo-PCE Alan Marshall, Liverpool
P. Petropoulos et al, Southampton ! ‘ Policy |- L[ soN Frotaso] ¢ Converged network (COALESCE)
1 DB . E Controller adapter
i ! d .; Martyn Fice, UCL

i Policy Engme Packet Network Optical Network

e . e |

SDN end-to-end network provisioning
D. Simeonidou et al, Bristol
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#:NDFIS ‘ How to access NDFIS?

Natlonal Dark Fibre Infrastructure Service

Contact Will Zhen,vang@uclac uk
hito.//www.ndfis.org/

Writing a proposal:
* Please contact NDFIS beforehand for quote

Planning an experiment:
e Getin touch via email
e Submit a formal access form

* Schedule and gain access
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Natlonal Dark Fibre Infrastructure Service

Thank you!

NDFIS website: Dtto://www.ndfis.org
Contacts: zhen.vang@uclac.uk

.seeds@ucl.ac,uk
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