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Topics

Intemet2="Abilene”; what Is Abllene?
What [iave we dene with 1PV6?

Hew! did We do [it?

IHewW. are we helpingl it aleng?
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W
W

gat’s missing?
Jat preklems have Wwe: seen?

qat next?
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Internet?2 network = “Abilene”
VgL S YABEHEY

Internet2 does more than netwoerks—ABIIene: Is an
|2 “project”

Iihe primary: university: R&E network inl the US

Albilene is owned by US universities
Became eperational i 1998

Alllene s eperated by Indiana University for
Internet2

National-feetpint ©OC192 hackbene withr 11 “core™
locatiens

Sweeny -- Nanog: Internet2 IPv6, May 2004




Wihat IS Abllene? (continued)

V4 CONMECHIeNS:

m 46 connections (0c3-0¢192/10GE) to) 242 member universities +
=100 ‘spensered” Institutiens, (e.g. Smithsenian, Gemini
telescopes, medical centers) + 33 state R&E networks) + many.
100s of other colleges, universities, K-12s, libraries, lals, etc.

‘gigapops’: regionall R&E aggregaters, regienal networks

6 connections 1o R&E exchange points: Pacific\Wave' (Stil), NGIX-
DC, StarLight (Chr), MaeWest (NGIX-Ames), Ampath: (Miami),
MANLAN(NYC)

s 48 connections to 31 peer R&E networks (domestic & foreign)
Seme nen:-university. members: (research lalhs)
Lots of support fier advanced protecols:

NO commedity-Intermet’ PEErng except for
‘advanced” pretecols (multicast, 1PV6)
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completed connections:
242 participants

46 connectors + 2 NGIXs + StarLight, AMPATH, PacificWave, ManLan IXs

48 connections to 31 peer networks
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<> coming soon
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IPv6 on Abilene

Native: IPV6 onl dual-stack: routers

m 2001 Cisco GSR

x 2002: Juniper 11640

x A few eld tunneleadlconnections (—95)

x V6 onrthe same: pathand interface asiv4

ISEIS IGP fcgr VA & V6 (see

EUll IPV6! routing takle (511 prefixes)

\/6) Connections:
m 28 (/52) connections to gigapeps; and exchanges
m 29 (/48) connections te) peer netwerks

Smalll ameunts of V6 multicast
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(ED The Abilene Network

Ve IPvEé deployment
i\ =" All Abilene 'core node’ routers are enabled with IPvE and offer native v6 connections to peers.
i Mon-native IPvE connections tunnel toan IPvi-only router in Indianapolis.
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Performance

V6 periormance = V4 perfernmance achess
e backibene and LANS

Regular=1Gs! flows with LGl N1ECs

8-9GIS| flIeWs Cress-countny/ and Internatienal
(e.g. SCinet)

Example: DC-SNV w/
1Gls NICs (see Internet2
“Olbservatory™)

7 g2 00 1342 100 1042 10 11
Sanple Tine (UTC}
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Growith

SIOW gliewWii

N traffic, Ting Series for the Munber of IPub cotets (Full Data Set)
greater

I 2004

S1OW! growii
In # of
prefixes

B1s01/82 B4/01082 @7 B B4 B4.81/04 67/81/64
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IHew: are we helpingi v aleng?

Inirastructure: support: help create an
envirenment Where: it Works veny well

Early-adoptien: first 6lhone, then native
‘Open’ pelicy. for v6
6Le4" gateways

Measurement, sUupport
= “Olbservatory”
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Helping (continued)

Provide addresses to |2 users firom 12 /32 block

m /40 10 gigapeps, /48 te campuses (ner addresses, for
PEEr MELWEIKS)

Pemonstrations that it aoes Woerk Well:
PEerfermance, functionality,

Education
s [nternet2 working group

= Conference encouragements extra pullicity for these
WG JURP 6/l Bandwagen

a Basic-configuration “Cookiheok” 0n Webpage
s “hands-on* advanced-technology: Werkshops

Sweeny -- Nanog: Internet2 IPv6, May 2004




Internet2 1Pv6 hands-on Worksheps

1Y5-2-0ay Woerkshep, abeut 12 conducted) so; fiar
Very lew cost

Regional, convenient for local people

Intended te beotstrap campuses Into: USe

Create your ewn lalh V6 network fremj scratchs
Seme histery, & theory, Ut aggressively: practical

Router setup

Addressing| consideratiens

Routing protecols (IGP, EGP) and considerations

Orented toward! €iscoe and JUnIPEN USErs

Seme Introe; ter applicatiens; V6 sUppolit

Some campus-architecture considerations (e.g. parallel vs dual)
Some exposure to tough topics (e.g. multihoming)

Agenda, slides: 12 IPv6 working greup
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Internet2 IRvV6 policy,

AUP-free for |PV6:

u Any V6! prefix accepted: frem PEeers er CoONMNECctors,
except:

‘sanity” filters: no default, scoped
Prefix ranges: 2001 prefxes not > /48

a AllV6 transit allowed
PUrpese: help beotstrap it
How long? Until it'siwell=estallished

BGP community te indicate less-desiranle: paths
(tUnnels)
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Wihat's missing?

Counting, measurement:

x No V6 MIB support In reuters: We'can do threughput
& latency (Via teols/apps),, Buit NeL pPackets or PyIes

2 SO per-interface coeunts are difficult

a \We're currently using JunOS per-interface firewall
filters

NG V6 netflow: (Implications; for Mmeas. & Seculity)

Multicast: nerinterdemain selution
x Single-RP; currently i Erance
x Embedded RP will prekhably: selve: this

Multiheming

No RADB: suppert for v6 (at least from Merit)
x [hey’re woerking on It
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Problems?

Besides ‘missing: things, very little
attrbutanle explicitly, te lIPV6:.:
“It just works!™
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Internet?2 IPv6 Future

Vererexchange-polnt Cennections
x PAIX (lbay-anea)
s Pacific Wave: (Les Angeles)

Multicast

“pv6 everywnere lhy 2006
s All connectors
s All campuses—and! pervasively beyond edges
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