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"+GARR | Gli obiettivi del Progetto

O Valorizzare le “specificita” di una rete dedicata alla comunita
scientifica, culturale e accademica, che garantisca
I'interconnessione con le altri reti della ricerca e incrementi |a
fruibilita e la qualita dei servizi di rete

O Offrire le stesse caratteristiche su tutto il territorio nazionale
U Ridurre la dipendenza dal mercato degli operatori
O Modelli di riferimento per GARR-X
0 GARR-G!
O Il modello europeo (GEANT2 e NREN europee): end-to-end
O Supporto alla diffusione dei servizi e delle applicazioni in rete
O GRID
O Security
O Mobility
O VolP e Multimedialita’
O Protocollo IP

0 GARR ritiene che IP (lpv4 e/o Ipv6) continuera almeno per |
prossimi 5-10 anni.

O Obiettivo: mettere in piedi una infrastruttura a partire dal 2008
per i prossimi (almeno) 6 anni

mo Carboni)
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' *GARR | I modello di rete europeo: GEANTZ e NR

 Architettura di tipo federale MULTIdominio:
O La rete locale (LAN/MAN)
O La rete geografica nazionale NREN (MAN/WAN)
U La rete pan-europea di interconnessione tra le NREN

4 Infrastruttura proprietaria
O Fibra nuda in nolo o IRU

O Tecnologie ottiche per illuminare le fibre disponibili e
economicamente accessibili (apparati DWDM per multipla
di lambda a 10Gbit/sec - 40Gbit/sec

O =>100Gbps a partire dal 2011
U Ideale per soddisfare i requirement dei ,grandi utenti

0 Conseguenze:

O la banda non piu una risorsa ,scarsa”

Q Circuiti dedicati e Reti private virtuali (VPN) facil
configurabili in ambiente MULTIdominio

O Integrazione reti metropolitane / regionali
1 Cross Border Fibre

simo Carboni)
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">GARR | | requisiti Utente

J Abbiamo contattato: le principali Universita, CNR,
ENEA, INFN, INAF, ESA, INGV

 Ci hanno chiesto:
U Banda passante illimitata
L Maggiore capillarita
O Affidabilita
U Integrazione con le MAN locali
U ove possibile guidando il processo

O Configurazione semplice e veloce di VPN, anche
multidominio

O Lambda per:

QIP, e2e, VPN (Optical VPN), BAR (Bandwidth Allocation &
Reservation) =»Possibilita di lightpath “on demand”

Q VolP, Security, Mobility, Multimedialita’
0 SAN

[ Multicast IPv4 e IPv6

o Carboni)
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" >GARR | E2E: Alcuni esempi ‘I
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" >GARR | Cosa abbiamo imparato con GARR_;

dNecessita' della semplificazione del
modello di rete

dEthernet €' il paradigma

La fibra funziona meglio del circuito

La gestione diretta migliora:
costi

provisioning Questo non e’ ancora certo,
EseEle-vAlo s X W ad @ fortunamente non si rompe
COSi Spesso, possiamo
| migliorare

o Carboni) 7
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">GARR | Che modello di rete

dBasato su lambda (L1)
dswitching (L1 e L2)
Jdlambda on demand
fibre channel da subito ?7?7?

JBasato su IP
doltre lpv4, ipv6, vpn, I2tp, I3tp, multicast, ecc.
daltro 7?77

JBanda passante crescente
d.... la banda sara' sempre di meno il problema

1 Che livelli di servizio

O ... possiamo valutare soluzioni di backup con
banda passante “ridotta”

o Carboni)
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">GARR | Modello di accesso \

\‘ =y
\l

QdSemplificazione del modello di access
1Banda Effettiva: 100M (FE) banda
minima a tutti

dBanda minore via aggregazione da
operatore(i)

dTipo local loop:
Fibra Spenta via MAN (RAN)
dFibra Spenta via Operatore
Circuito via Operatore

o Carboni)
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Gestito da
GARR

Layer 3

Gestito da
operatori

Layer 2

\
A}
\
\

Layer 1

dpparalo dVye

GARR. azsimo Carbon)
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’>>GARR

a

o O O

U

GARR
Network
Topology

 Backbone based on 10 Gbps

Widespread coverage of the
whole national territory

leased lambdas

Meshed architecture built on
about 40 PoPs

Supports Ipv6, QoS, Multicast an
VPNSs.

10 Gbps multiple links to the hig
speed pan-European network
GEANT?2

Interconnected via GEANTZ2 to t
worldwide system of academic
networks (Internet2, ESNet,
RedCLARA, EUMEDCONNECT,
ORIENT/TEINZ2)

-

(Massimo Carboni)
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“GARR | Rete IP GARR-G

TELU\
. Router RT=13

- Router RC=25

. Link RT-RT=19
. Link RT-RC=30
. Link RC-RC=3

. Totale link=44

Legenda O RM2
10Gbps-STM-64 LEVELS]
2,5Gbps-STM-16 L; NAI\/IEX

1Gbps-GE
155Mbps-ATM

155Mbps-POS
X Mbps-ATM

assimo Carboni)
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Tipologia dei circuiti di Accesso

GARR-G
Bk

é@@@@

Rame/Fibra
DarkFibre

DarkFibre Protetta (APS)

Dominio Operatore

mo Carboni)
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wGAZR _ Italy Cross Border Fibres .
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Legenda

XX|  Nomenclatura del POP

@  POP dellarete GARR-X (X-POP)
o POP della rete GARR-X (solo trasporto)

—— Coppia di fibre ottiche terrestri
— Coppiadi fibre ottiche marine

ssimo Carboni)
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CCGARR | Architettura di GARR-X

Gestito da
GARR 2@

Layer 3

Legenda

@, apparato Layer3
I apparato Layer2
' apparato Layer1

| (Massimo Carboni)
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">GARR | --- un possibile schema di rete IP_.'jj:_‘

W
\Q\‘

\

l‘ 1

Legenda

Link RT-RT ¥,
Link RT-RC | Livello .

) : i
Primo link tra I l'

RC | Livello -RC Il Livello

@ Router di Trasporto [I‘
O Router di Concentrazione !‘
il
19

(Massimo Carboni)
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| GARR Tlpologla dei circuiti di Accesso ?:&‘__‘.

Rame/Fibra

®H

DarkFibre

th DarkFibre Protetta (APS)
O i
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RY
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Integrazione con le altre ret della
ricerca europee (NREN)

www.geant2.net
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" ‘GARR | GEANT2: Topology

5P

| mmm Dark Fibre

d 15+ NRENSs
Interconnected
within the Dark
Fibre (DF)
“cloud”

1 20 NRENSs via

leased “lambda”
and SDH circuits

G E ﬁ N T &£t Backbone Topalogy January 2008

EANT2 is operated by DANTE on behalf of Europe’s NRENSs.

‘ﬁ. -
/ (Massimo Carboni)
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"“GARR | GEANT2: Global Connectivity

10 Ghps

25 Ghps

&22 Mbps
w155 Mbps

8-45 Wbps

Mumbsr of Links

I
GEANT2 Global Connectivity November 2006 ."I-/
- Sy GEAMTZ iz sperated by DANTE on behadf of Europe's : o f I

R =1 research and educstion aetworks — ) A |||
B = = ! 7|
| JIII _.-.‘
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Nazione Tecnologia Nodi / km Modello
Internet2 300 Infinera 62/ 25.000 Gestito in outsourcing

23 Ciena (CN 4200)
ESNet Infinera 45/ 15.000 Gestito in outsourcing
GEANT Alcatel 1626 e 1678 | 25/12.000 Gestito in outsourcing
Janet Ciena 28 / 5.800 Gestito in outsourcing
DFN [r— Huawei 49 / 5.500 Gestito da terzi
Renater || B Alcatel 40/ 2.500 Backbone in outsourcing
Heanet . Adva FSP 3000 8/1.500 Gestito in outsourcing
SurfNet | Nortel Passport 6500 | 50 / 6.000 Gestito in proprio
NorduNet |g B Sfe= | Alcatel 1626 e 1850 | 8/3.700 72 PoP | Gestito in proprio
-l— regionali

Switch Home made 27 /2.000 Gestito in proprio
GRNet -— Alcatel 12 /6.000 Gestito in proprio
CesNet Home made 17 /1.500 Gestito in proprio

GARR.




" “GARR | GARR-X: alcuni ingredienti

(JAccesso diretto alla f.o.
-2 G.652, G.655, G.654 (sea)

JAdozione delle tecnologie di multiplazic
WDM (minimo 40A\)

dCapacita’ minima per A 210G

Uso di A a 40G senza riconfigurazione della rete

mo Carboni)
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&XRR | Centro di GESTIONE \

OSS-Software

Sistema Cperativo S w

>
N 2
Sistema in H.A. ~ -
T 4 ‘ ~ §
= o~ A

OSS-Hardware £ DCN_~,

Protocollo & P

proprietario

GAR&é_ L (Massimo Carboni)
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- ‘GARR | Cosa c’e’ dentro un XPOP (1/2) . \\ilR

[ f.0. accesso

N
3

i

Sedi Utilizzatori non
raggiunte da f.o. GARR

& D

. > ‘f =< ' Rete trasmissiva
’ 0. accelss dell’operatore
f.o. #2 del
backbone
FC

f.o. #1 del
<=2 backbone
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“GARR | IP Access & BackBone Trends, A\

—— Guaranteed = Committed ACCESS - BACKBONE
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BEits Per Second
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GLOBAL INTERNET

INTERNET NAZIONALE

TRAFFICO DI RICERCA

2001 2002 2003 2004 2005 2006

o Carboni)
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C JC C (U JI'1J UC '
P Tre 005-20
2005 2006 2007 2008 2009 2010 2011
By Type (TB per month)
Internet 2342040]  3,19947¢]  4,67517 6,734,409 9221,800 12440474  17,338,05
Non Internet IP 619,81 103243 1,965,86 3,619,21 5,565,957 8160,182]  11,170,87
By Segment (TB per month)
Consumer 1,753,83 2634.266]  4,517,37 7,518,08 10,982,794 15465,157] 2159848
Business 1200039 1569541  2,04360 2,666,143 3,445,987 4,423,645 5,585,983
Mobility 7,980 28,108] 80,05 179,399 358,98( 711,855 1,324,466
By Geography (TB per month)
North America 917,05 1,268,22 2,304,14 3,729,58 5,.277,61 7,026,136 9,247,759
Western Europe 577,82 873,241 1,366,01 2,285,22 3,460,20 5,150,920 7,254,80
sia-Padific 783,145 1,142,99 1,666,81 2,473,81 3,471,631 4,735,557 7,068,908
Japan 115,221 190,295 289,00 469,774 720,026 1,060,265 1,409,521
Latin America 69,475 100,701 148,81 21,139 341,888 510,870 734,983
Central Eastern Europe 57,31 82,290 121,29 191,71 304,276 487,817 737,94
Middle East and Africa 27,84 44 97 69,36 110,21 165,87 242,00 337,65
Multinationals (Business) 413,97 529,189 675,58 862,15 1,100,25 1,387,087 1,717,354
Total (TB per month)
Total IP Traffic 2,961,85 4231914 6,641,03d  10,33,62 14,787,75 20,600,657 28,508,933
‘ / c O al DO
GA R B W ano 1-4 aprile 2008
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IP Traffic Trends (World Analysi-s:_‘
! .
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Crescita traffico IP delle Universita’
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Traffico delle Universita N
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‘GARR | La MAN di Napoli

Average In Average Dut Max In Max DOut Volume In Volume ODut 95th percentile In  95th percent

Name (Mbps)  (Mbps)  (Mbps) (Mbps)  (Tb) (Tb) (Mbp=) awes 95t percentile -.
UNI-Mapoli Federico IT £35.74 94,89 1525 89 27 16435,92 245,66 1059,02 250,12 1 06 (Gbps) .'l_.

rergsTmrercentile: UNI-Napoli Federico II 3/2008

bits/sec

01 ©2 ©3 @ ©s @ ©7 e2 @ 1@ 11 12 1% 14 15 16 17 18 19 28 21 22 23 24 25 26 27 28 290 30
® Input @ Output ® 95th Percentile Line

Traffic Load History: UNI-Napoli Federico II
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" “GARR | La Killer application ‘93 N | T

. ll
-
h .II ‘
£ NCSa Mosaic for MS Windows X k w
File Edit Options MNavigate Hotlist Annotate Help =

ELHED EHEEG Mosaic (1993) .
Document Title: |I NC5A Mosaic Home Pagel] |
Document URL: |hllp:waw.ncsa.uiuc.eduJ’SDGJSoﬂwale!MosaiclNCSAMnsaicHome.hlmI
ST e dHypertext
MOSAIC dWeb B N\
) ' e rowser N/
X Window System « Microsoft Windows « Macintosh
BB Links (2Mb
Mosaic was developed at the National Center for Supercomputing Applications at the
University of Illinois in --» Urbana-Champaign. NCSA Mosaic software is copyrighted by 0 0
The Board of Trustees of the University of Illincis (UI), and cwnership remains with the D O bJectS Ize> 1 K
ur. —

il

Welcoms to NCSA Mosaic, an Internet information browser and World Wide Web client. NCSA

Jan

The Software Development Group at NCSA has worked on NCSA Mosaic for nearly four years
and we've learned a lot in the process. We are honored that we were able to help bring
this technology to the masses and appreciated all the support and feedback we have
received in return. However, the time has come for us to concentrate our limited
resources in other areas of interest and development on Mosaic is complete.

A1l infarmstion sbout the Mossic project 15 svailsble From the bomepsges. D ( : I S u I I a O rt a
NCSA Mosaic Platforms: p

# NCE2 Mosaic for the X Window System
# NCS2 Mosaic for the Apple Macintosh
# NCEA Mosaic for Microsoft Windows

World Wide Web Resources The follewing rescurces are available to help introduce you to
cyberspace and keep track of its growth:

A glossary of World Wide Web terms and acronyms

An INDEX to Mosaic related documents

NCSA Mosaic Access Page for persons with disabilities
Mosaic and WwW related Tutorials

Internet Resources Meta Index at NCEA

Il A e o SHES O el g A it i

simo Carboni)
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La killer application ‘05

M w4

Dashboard m Library

# . Alchannels » HD =

HD Trailers

ALL  VIDEO ¥ AUDIO ¥ GAMES v

ING PREVIEW HAS BEEN APPRO\

ALL AUDIENCES

Sort By: What's Hot  What's New

Suggested Categories: Music Videos Comedy

The Incredible Hulk - Trailer...
From: Trevor

digg @ 18422 Ho B

Indiana Jones & The Kingdom of...
From: Trevor

i

@39 @ 16502 Ho B

WALLSE - Trailer 3 (1080p)
From: Trevor

“ 3
-
LL LA /”
- G T
. % o) L S |
&g 7 @3789 o B

Most Downloaded

Animation Education

CHANNELS v

Best Rated

Action

Iron Man - Trailer 2 (1080p)
From: Trevor

Video - 3 min - 112.12 MB

When Tony Stark is forced to create a life
support suit to keep him afive after...

e more =

@ Download

&95 @9445

Wanted - Angelina Jolie
From: mikeburton

&g 7 @60862

Army of Two HD Trailer
From: JAeX

Musicals Travel

EEEIEES -

Signlp | Signin | (2) |Publish | Advanced

Mature Content ¥

HD Trailers

Overwheimed by the number of movies out there? Not sure what movie is
worth seeing? With new movies coming out virtually every day, trallers are
a great way to take a sneak peek at what's coming down the movie pipe!

i)
Social Media See all categories »

1715 P

10,000 BC - Teaser (1080p)
From: Trevor

bl
IO £ R VACS
Ho B &g 3 @70565 o B

Tropic Thunder - Trailer 1...
From: Trevor

@93 @3067

WALL=E - Vacuum Trailer...
From: Trevor

Azureus (2005)
JPeer to Peer

dPopular p2p brc
BB Links: 10Gb

1 ObjectSize211

imo Carboni)
-4 aprile 2008
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% YouTube - BGP at 18: Lessons In Protocol Design - Mozilla Firefox

Videos

BGP at 18: Lessons In Protocol Design

BGPat18:
Lessons InProtocol Design

Yakov Rekhter
April 17,2007

Bl e — el @
3 Share W9 Favorite (2] Add to Playlists % Flag
Rate: % A Kk %
4

Comm:

Comments & Responses

Show (-5 or better)

athajwa (1

You

Channels Community

||

n: googletechtalks
7 month:
Vide:

= About This Video

Embed

¥ More From: googletechtalks

{# YouTube - BGP at 18: Lesson... (L3

Upload

Il WEB portala TV

Youtube (2007)
dHypertext

JAny browser
BB Links: 10Gbp

ObjectSize=21,5

(Massimo Carboni)
ilano 1-4 aprile 2008
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"+GARR | GARR-X: Non solo trasporto!

1 E2E passa attraverso le vostre reti
d L’attuale modello di rete / metropolitano e’ adeguatc

1 Network in fibra ottica anche nel trasporto all’'internc
delle vostre reti,
.... anche senza WDM

1 Reti interne a 10G(eth), accesso utente 1G(eth)
1 Router e Firewall wirespeed da 1G(eth) a 10G(eth)

0 Costo (sicurezza) = 10 Costo del routing

 Bisogna ragionare in termini di una diversa

distribuzione dei costi 1

|l a rete deve essere una risorsa non un limite

mo Carboni)
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GARR | con IPv4 siamo agli sgoccioli‘tin
Time Ser‘iels of INA Allocations | | i‘i:

|

¥ Now

Reserver blocks (IANA)

16%
417256 blocks
Until X-day(estimation)
1072 days
Num of IPv4 Addresses

687,426,017

Address Count (/832

1
1995
Date

[ANA Allocations

http://www.potaroo.net/tools/ipv4/

-, g A
/ (Massimo Carboni)
GARB‘& Milano 1-4 aprile 2008
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GARR | ... verifichiamo che tutto funzioni \WiR

d Ipv6: siete sicuri di essere pronti?

O Molti hw L2/L3 non sono ancora adeguati

[ Controllate:
O LAN, Wifi, ecc.

% host ipv6.google.com ipv6.google.com is an alias for ipv6.l.google
ipv6.l.google.com has IPv6 address 2001:4860:0:2001::68
ipv6.l.google.com has IPv6 address 2001:4860:0:1001::68

Juni
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