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Motivazioni

m Abbiamol 0 e s I @ enmaello rete che garantisca:

m Aggregazionea velocita differenti :
mda 100MA 10G (100G infuturo)

m La coesistenzadi differenti servizidi accessoa |l | 01 dellaer no
medesima infrastruttura

m Trasparenzadei protocolli

m Ethernetnonsolonel | 0 amacapchesad | 61 da e r |
backbone

® Diminuire il numero deil Grandi (e costosi) Router IP
Come Juniper T-series o0 Cisco CRSeries

A Switch If you can , Route If you must
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| requisiti

Accessoe trasporto del servizi utente
Data plane MPLS e Ethernet
Control Plane IP
Management Plane IP (la DCN e solo IP)
A NEbasati suIP
Servizi.

L2 evc (End to End e-circuit)

L2 Virtual Private Lan (Any to Any e-lan)

L2 QoS(Per VLANQOS payload classification, E -LSP, L
LSP)

L3 Virtual Private Network (Any to Any, IPv4, IPv6 and
Multicast)
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| requisiti per 1l trasporto

High throughput
N X 1Gbps N~1620
M x 10G M~9510
Up to 100Gbps (in 18 months)
Low latency
Low Jitter

Traffic classes (BE and EF)
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| requl si t per | O0AC«

m Access requirements:
m High throughput (100Mbps to 10Gbps)
= Low latency
= Low jitter

m Traffic classes:
m BE for Global internet
m AF and EF for research traffic
m LBE for peer-to-peer and specific non critical applications

m VPN andQoSrequirements:
m Different traffic classes
m QoSbased policing
m Hierarchical QoS(H-Qo9
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GARRX Full oSNl 3D e
(Lione) MI2 m' r ovenia
m 59 Transmission POPs S Liobiane)
m 43 Switching POPs * A‘?@@  FEY

- QS 502
m 6 IP POPs (6 routers) = W“ N
m ~ 10.600km of long distance \ % N
dark fibre ik 2 &ate

m ~ 1.500km Access Dark Fibre
m distanza dal PoP <60 km

®m 600 big end users ?
m ~ 150 Optical Amplifier -
m ~ each 70km

N %I Grecia
N ,

= ~ vy,
( / “[ RC|
S —— Mediterraneo
CT]| Malta, Cipro,
AI\{_\ Tunisia, ecc
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LOI nfr as GARRX t
® 30 Transmission POPs
m 43 Switching POPs

m 6 IPPOPs (6 routers)

® ~ 6.600km of long distance
dark fibre

® ~ 1.000km Access DarkFibre

®m 600 big end users
m ~ 100 Optical Amplifier

m ~ each 70km

= distanza dal PoP<60 km ?’fﬁ/ﬁkba
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Vantaggi

m Accessi indipendenti dal grado di implementazione
della rete In fibra

mTrasporto 1 ndipendente d
sottostante

® Indipendenza dalla velocita di linea

= Nota: Il layer ottico fornisce collegamenti P -t-P:
m velocitd minima di 10Gbps (fino a 100Gbps).

m Sublambda switching a partire da 1Gbps
X (SDHNG o ODUswitching)

m Servizi VPN L2/L3

m Maggiore uso della classificazione del traffico in
funzione del tipo di servizio trasportato

(QoS e HQO0S)
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GARRX Layering Vision *>GARR
Data / Control / Management plane
m IP layer
m DP:IPv4 & IPv6
Data Plane : f/l';': IIFF)>

L2 Switching layer
m DP: Ethernet / MPLS
m CP:IP
m MP:IP
Optical layer
m DP: DWDM
m CP: GMPLS /ASON /ASTN
m MP:IP

Control Plane -

Management Plane

Isolation between layers
Operations Support System

m TMN and FCAPS (ITJ M.3000,
M.3100, M.3200, M.3400)
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IP Control Plane (Switching / IP)

m Traffic Engineering MAW
m OSPFTE ik T cTo
m RSVRTE

m Bandwidth Allocation
m MAM (maximum allocation model)
m RDM(Russian doll model)——> ROM

Maximum Allocated Bandwidth ——

[] MPLS mechanism CT2 CT1+CT2 CTO+ CT1 +CT2
= MPLSFRR o
= MPLSOAM i nco

Maximum Allocated Bandwidth ———
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Ethernet OAM 802.3ah

I [ GARR-X I 34
| Accesso : ; I
Ethernet Core MPLS

P —— > !
] ]

[

[ [

I

/o

b MPLS
Ethernet ><! Pseudowire P
& =
U-PE N-PE ~ Tteeesesstt M
CE «

MPLS OAM

GAR
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Ethernet OAM
[ [ [ [ [ [
I I I GARR-X I I I
| E-LMI + I<‘ ’ ’ ">I E-LMI + |
I 802.3ah | Dominio GARR | Dominio GARR I pominioGARR | 802.3an |

802.1ag CFM con Continuity check, L2 ping ed L2 traceroute
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