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Outline

GARR optical network and ELISA project

Open Optical & Disaggregation

Use Case

GARR optical automation laboratory

Next steps & Roadmap
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GARR: fibre footprint & optical Netvvork

GEANT GEANT AUSTRIA

IRU fiber footprint 15000 km vl \Swzzm /
~9.000 Km of backbone L NS ;
~6.000 Km of access links CRAL. G

About 1000 user sites interconnected
> 1 Tbps aggregated access capacity
> 2 Tbps Backbone Capacity

DWDM/OTN/ROADM Network
« (2011) Huawei 1/10 G
« (2015) Infinera 10/40/100 G
* (2017) Alien Waves 100G between Core PoPs

Core IP/MPLS network
* Juniper MX960/480/80

Metro/Aggregation
« Cisco ME3600/3400
« CPE Cisco 2900 series
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Elisa — Optical Networks and Technologies

‘ Scouting Tecnologico

‘ Casi d’'uso




Disaggregazione - Programmabilita - Automazione

Piano Fotonico Piano Elettrico Scalabilita Architettura
(datagramma)

e Flessibilita’ e Integrazione PKT e Capacita oltre 1Tbps
e Gestione Granulare e Funzionalita e Semplificazione nodi:
e Open: Forwarding Layer2 e A/D piu capillare su
e Gestione AW ¢ [ntegrazione con footprint FO
e Interoperabilita’ Control Plane upper * Raccolta/Aggregazione:
° Monitoraggio layer: . * [ntegrazione con
e Possibile LongHaul

disaccoppiamento da

: _ e |ntegrazione con CPE
piano Fotonico

Map e T\ e __ n
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Opportunita nuovi paradigmi

4 e e N
 Flessibilita & Programmabilita

« Maggi fficien

© aggiore efficienza )
( User self-provisioniong and monitoring \

 Interazione tra control plane rete geografica di

trasporto e quelli DC e Applicazioni
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Innovation in Optical Network architecture

Integrated — closed Disaggregated — open

Optical NE

Software Software
Trasponder

Mux/Demux

Xconn

AMP
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Aggregated and disaggregated networks
IAPI

END TO END SYSTEM

Integrated:
Intera piattaforma agiste

. [ Transponder
come un unico sistema N}
end-to-end 4*'
[ Transponder |

Fully disaggregated: IA"' _ .
: IAP|§ IAPI

Ogni componente & un
elemento di rete D H § —@D—

separato [ Transponder JEENNVIVENE NN

Partially disaggregated I“"'
Open Line System: [ — I
disaccoppiamento

elementi fotonici e D_E_@l .‘*,_@O_ s_n J ronooni
Transponder
MUX ILA
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Open approach to API/NBI

APIs and NBIs are mandatory for integration and net operations in a

multivendor environment

Network and equipment are logically ‘aggregated’

Network Network abstr.
wide level level

Abstraction Layer
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APIs:

= REST

=  NETCONF
= RESTCONF

Data Model (YANG)
equipment:

=  ONF Core model

=  OPEN ROADM

= OpenConfig

Data Model (YANG) network :

=  ONF Transport API
= |ETF TEAS TE Topology

Scope and target of these data models
are not overlapped and span between
different applications
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Ongoing working freameworks

HW SW
Open ROADM . NETCONF/YANG

[ Multi-Layer SDN Controller 1
|
AT

,,"“[_L( Federated LO SDN Controller(s) } E ;
e e S i OPEN NETWORKING
‘ FOUNDATION

{OPENCONFIG

oMmM=

OPEN DISAGGREGATED TRANSPORT NETWORK v

ODTN Architecture
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[USE CASE] Decoupling transport service from
optical infrastructure

Transport Layer [transponders]:

lifespan: 3/4 years

Photonic Layer :
lifespan: 8/10 years

Fiber Layer:

lifespan: 15/20 _
o lespan:15/20vears
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[USE CASE] Sharing spectrum and infrastructure

Different users Open Line System

. -

Ul Optical Fiber Ul
}

T~
Nfien mux/demux, RO /

OLS Controller

MUX
XNIAN

¥

I B

User2 User3

Controller Controller {

- (
)
V7 T
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[USECASE] InterDomain Optical Neworking

Physical (L1) DomainA [MAN] DomainB[WAN] DomainC[MAN]
Interconnection _

Mux-Demux

Mux-Demux .
OoLS ROADM OSA ROADM
AMP AT AMP
layer
[services] Site A Site Z
Transponder Transponder
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GOAL - Photonic Layer
Committed

A/D MUX/DEMUX

* Flessibile
. 3d ROADM
* Gestione Granulare [“ i eﬁ;i:rid
* Open: + (Colorless/Directionless

e Gestione AW
* Interoperabile

» Monitoraggio 100 km

F-OADM
*  Flexgrid
+ (-Band passthrough

Flex-grid EDFA amplifier
Extended C-Band

)

70 km

3 degree ROADM
*  Flexgrid

A/D MUX/DEMUX

(umurrlum EDUCATION
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GOAL - Transport + Pkt Layer / crtl + mgmt

Piano Elettrico XCEED APPLICATIONS
(datagramma) Customer Apps

I YANG REST
# 7' XCEED MULTI-LAYER SDN PLATFORM

XCEED SDN CONTROLLER XCEED
Inventory | Security | Topology MICROSERVICES

Committed

Partner Apps

e Integrazione PKT

e Funzionalita
Forwarding Layer2

* Integrazione con

Control Plane upper
layer

Third Party
Microservices

Multi-layer PCE
with Calendaring

Statistics Logging Policy

* Possibile
disaccoppiamentoda
piano Fotonico

Xceed 2.0

EMXPlle
L2 nx10G
1/10G clients

Lab setup
INFINERA TM-301
EMXPlle
L2 nx10G
EMXPIle 1/10G clients
L2 nx10G

1/10G clients

L ]
10GBASE LR : 10GBASE LR
grey optics . (TIM)
u grey optics

Production
network
integration

JUNIPER MX960

T b N e
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Juniper Packet-Optical Integration Beta

“"‘*1‘_

TCX1000 - ROADM

Ongoing

Network Pilot

Production
Environment

Integration with GARR
DWDM network

GARR Service Beta

PRONX - NMS
TCX1200 — DCI + Transport
_ MultiDegree ROADM
Bet
ela version node (TCX stable ver.)
pP2p FlexGrid
Open-API TCX1200 Beta
Service Prototype
Bl et S
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Pilot Servizi innovativi: DCI e Segnale Metrologico
over WAN

planning
— vz & Data Center Interconnection over WAN
H\m — * Definizione dinamica e su richiesta di
O Z
7 %‘-‘—‘ * Alta capacita’ on demand
@

topologie
/ * Integrazione con elementi a pacchetto
Y

| -
Time distribution over WAN
e Condivisione infrastruttura distribuzione )
segnale di riferimento tempo e frequenza ® 5
e Distribuzione segnale accurato di ’8 @/
riferimento di tempo ®
@
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Next steps

Lab

e Beta
® |Integration

Paolo Bolletta // WSGARR18 // Roma, 30/05/2018

Prototype

* Programmable
DCI

e Bandwidth on
Demand

e Metro Regional
Integration

e Open Control
Plane

RFI/RFP

e Data Center
Interconnect

e Photonic
Layer




What How Who

Photonic ™ ERaVA:x GARR
layer e Field Trial MAN/RAN

e RFI/RFP GARR
e Field Trial DC + USERS

e Lab prototype GARR
SelpiigelHENI=E @ Field/User Beta DC + USERS

Packet e Lab prototype GARR
niigaeliloln o Field Pilot USERS /

S e P e Ol |
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Conclusioni

Open Line System elemento tecnologico abilitante
« Introduzione progressiva servizi evoluti
« Accesso diretto a infrastruttura ottica
 Integrazione a livello ottico
« Condivisione risorse

Dal Laboratorio a Pilot con la comunita

Definizione condivisa delle specifiche
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