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Mirol lesz sz6?

* IPv6 technologia hajtoeréi
+ Cisco IPv6 tamogatas/megoldas
* Projektek (6Net...)

Campus IPv6 Workshop
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Fontos megjegyzés

* IPv6 nem egy feature!!
Alapveté IP halézati modell ami end-to-end
szolgaltatast biztosit teljes hal6zati atjarhatésaggal.

* Az IPv6 kisérleti fazisboél alkalmazasi fazisba jutott
igy fokuszalni kell az alkalmazasara

6Bone, 6NET lezarult,...

* A jelenlegi IPv6 fejlesztések nem jovébeli
alkalmazasokra varnak, hanem teljes erével
koncentralnak:

Az IPv4-gyel megegyez6 de jobban skalazhaté
halézati megoldasokra

Egyszeriibb kdltséghatékonyabb az
alkalmazasokat hatékonyabban tamogaté halézati
modelire

Campus IPv6 Workshop
NIF ©2005 Cisco Systems, Inc. All rights reserved.

IPv6 — Mozgatéerék
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IPv6 — Mozgatoerék

* IPv4 cimtartomany kimeriilés
* U.S. Federal stratégia

* IPv6 National Task Forces : Australia, Europe, India,
Japan, Korea, Malaysia, Taiwan, Thailand, U.S.,...

* Kina Next Generation Internet (CNGI) project
* Microsoft Windows Vista & Longhorn

* Next Gen. Broadband: DOCSIS 2.0B/3.0, Quad Play
HDTV,...

» 3GPP/3GPP2 IMS
* Mobilitas

Broadband Home és IPv6

N db IP halézat konvergenciaja ,,Quad Play” hivas esetén rengeteg
egyedi IP cimet igényel. Nem varhato el a felhasznal6tél a magas
- Plug & play megolda 0
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[

www.cisco.com/ipv6

IPv6 meérfoldkovek

== G6NET, 6DISS, u-2010 projects =l

6bone phased-
IPv6 Forum Cisco IOS IPv6 US DoC RFI out
Cisco as a Phase 1 on US Federal
founding 12.2(2)T & Ig:%:‘g_r‘g Infrastructures
men‘lber C12K 12.0S C6500/C7600 Microsoft
i US DoD sup720 Windows Vista &
e CiscolPue memo usomp Longhorn
IETF IPng ement o memo DOCSIS 3.0
o Pf%tggl:grm Direction C12K IPv6 HW
A S FW on E3 C12K E5 IPv6
E-Japan ) HW FW, IPv6
6Bone initiative Cisco 10S on SANos 3.0,
creation 151 2 PIX 7.0

200504

2005

e 6 6 6 o &6 o o o
1994 1996 1998, 199520002007 D02 M IE M IDY:

<4 |ETF IPv6, NGtrans, DHCP, MIPv6, v60ps co-chairs

mpus IPv8 Workshop
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Cisco IOS IPv6 Statusz

FCS idépontja
May 2003 — May 2005
Feb 2002

May 2004

Feb 2003
C7x00/10K 12.2SB,
C7600 12.2SR

C6500 12.2SX, C4500
12.28G, C3750/3560
12.2SE

Aug 2003 — June 2005

Cisco I0S Release
12.3M - 12.4M
12.0S on 12000, 10720

I0S-XR on CRS-1
12.28

Pozicionalas
General Production
Gerinc

Gerinc szélei &
Nagyvallalati

Infrastruktira
L3 kapcsolok 12.2S

12.3T - 12.4T

12.2S release is

Technolégia
Fejlesztés

IPv6 feature
www.cisco.com/univercd/cc/td/doc/product/software/ios123/123cgcrlipvé c/ftipvés.htm

Campus IPv6 Warkshop
NIF
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IPv6 Tamogatas - Platformonként

Cisco IOS 12.0S

Cisco 12000 Series Routers
Cisco 10720 Series

Cisco I0S 12.4/12.4T
Cisco 800 Series Routers
Cisco 1700 Series Routers
Cisco 1800 Series Routers
Cisco 2600 Series Routers
Cisco 2800 Series Routers
Cisco 3600 Series Routers
Cisco 3700 Series Routers
Cisco 3800 Series Routers
Cisco 7200 Series Routers
Cisco 7301 Series Routers

Cisco 7500 Series Routers

Cisco IOS-XR
CRS-1, Cisco 12000

Cisco I0S 12.2S family
Cisco 72/7300 Series Routers
Cisco 75/7600 Series Routers
Cisco 10000 Series Routers
Catalyst 3750/3560 Series
Catalyst 4500 Series

Catalyst 6500 Series

NIF ©2005 Cisco Systems, Inc. All rights reserved.

Cisco Product Portfolio

PIX Firewall (7.0), FWSM 3.1, LMS
2.5, MDS9500 series, CNR 6.2,
NFC 5.x, NAM 3.x

Cisco IOS 12.4M - IPv6 Feature attekintés

IPv6 standard ACL
IPv6 extended ACL

IPv6 IPsec authentication for
OSPFv3

IPv6 Firewall

Integration

Configured & Automatic
Tunnels (RFC 2893)

6to4 (RFC 3056 & 3068

IPv6 over GRE/IPv4

IPv6 over MPLS (6PE)

ISATAP

NAT-PT (RFC 2765 & 2766)
+CEF Switched

IP over IPv6 Tunnels

RIPng

OSPFv3

IS-IS for IPv6

MT IS-IS

MP-BGP IPv6 Unic:
MP-BGP

Policy Ba

s ems, Inc /

Core

IPv6 (RFC 2460)

ICMPv6 (RFC 2463)

Neighbor Discovery (RFC 2461)
Stateless Auto-Configuration
Anycast

CEFv6/dCEFv6

uRPF Strict Mode

CEFv6 Switched Tunnels

Applications & Mgnt

Telnet, TFTP, DNS resolver, HTTP,
Ping, Traceroute, SSH

Cisco IP & IP-Forwarding MIBs
Netflow for IPv6
SNMP over [Pv6

Broadband Access

+ Cisco VSA AAA
Radius AAA (RFC 3162)

PPPoA, PPPoE RBE and
ATM 1483 encapsulations

DHCPv6 Prefix Delegation
(RFC3633), DHCPv6 Relay

Stateless DHCP (RFC 3646)
Generic Prefix

MLDv1, v2, Access Group
PIMv2 SM, SSM, Bi-Dir
PIM Embedded|RP’

IPv6 MC over: IPv4 tunnels
Scope Boundaries

Static mRoutes

R
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Nagy teljesitményii IPv6 csomag tovabbitas hardware

tamogatassal

Max OC-768 line card
10GE and GE

Internet Service Engine (E3 & E5)
IPv6 Unicast, Multicast, ACL, QoS, 6PE,...
Max 3.8Mpps per line card (E3)
Max 16Mpps per line card (E5)

Supervisor Engine 720, 720-3BXL, 32W
10Mb/s to 10Gb/s support
Max 200Mpps (EANTC report -németiil)

IPv6 tunnel— Automatikus, 6to4 és ISATAP
(Intra Site aut. Tun. Add Prot) tunnel hw-bé&l

Hardware alapu Network Analysis Module

I

L3 IPv6 Hardware alapu Cisco I0S 12.2SE

Campus IPv6 Workshop
NIF

©2005 Cisco Systems, Inc. All rights reserved.

Cisco IPv6 Biztonsagi Megoldasok

« Standard, reflexive, extended ACL
= Enhanced extended ACL - filtering on Routing| Type
= Hardware e-ACL filtering (CRS-1, C12K, C7600, 6500,...)

IPv4 dinamikus IPSec az IPv6 over IPv4 tunnelek
védelmeére dinamikus IPv4 end point tamogatassal
IPv6 IPSec Authentikacio OSPFv3-ra

IPv6 IPsec Tunnel Router-to-Router:

IPv4/IPv6 Encryption hardware adapter

= Cisco |0S Firewall tamogatja az |Pv6-ot
Cisco |10S 12.3(7)T, 12.4 és 12.4T

* PIX 7.0irelease, ASA 5500 series

* FWSM 3.1

Campus IPv6 Workshop
NIF ©2005 Cisco
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SZOLGALTATOI

MEGOLDAS

Cisco 10S Software Release IPv6 Jellemz6k
http://lwww.cisco.com/univercd/cc/td/doc/product/software/ios123/123cgcr/ipv6_c/ftipvés.htm

Campus IPv6 Warkshop
NIF ©2005 Cisco Systems, Inc. All rights reserved.

IPv6 Alkalmazasi lehetdéség Internet szolgaltatok

szamara
Cisco I10S
Koérnyezet Megoldas tamogatas
Gerinc IPv6 Gerinc — Native IP Dual Stack lgen
IPv4 Gerinc— MPLS 6PE/6VPE lgen
Néhany felhasznald, nincs nativ
.« <. |IPv6 szolgaltatas a PoPban ill. a Data
Hozzaférés link nem IPv6 képes, pl. Cable Ll Igen
Docsis
Nativ IPv4-IPv6 szolgaltatas a
végfelhsznalé és a felhordo halozat Dual Stack Igen
kozott
Dedikalt csatorna IPv4-re és IPv6-ra Dual Stack Igen

Campus IPv6 Workshop
NIF
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Dual-Stack IPv4-IPv6

Enterprise
Dual-Stack or
Dedicated L2 Circuits @ DSL, Cable
6to4 Relay FTTH

IPv6é Broadband Users

i T
% 5
802.11 Hot-Spot
» IPv6 transit szolgaltatasok
» IPv6 a Gerinc routereken
* Nagyvallalati és otthoni IPv6 elérés

* Tovabbi szolgaltatas
IPv6 multicast video szolgaltatas

Campus IPv6 Workshop
NIF ©2005 Cisco Systems, Inc. All rights reserved.

IPvé MPLS felett

A szolgaltatok nagy része nyujt MPLS szolgaltatast
IPv4 halézaton

* MPLS haloézaton kell biztositani az IPv6 integraciot

* Lehetséges megoldasok MPLS-en IPv6-ra:
IPv6 over L2TPv3
IPv6 over EOMPLS/AToM
IPv6 CE-to-CE IPv6 over IPv4 Tunnel
IPv6 Provider Edge Router (6PE) over MPLS
IPv6 VPN Provider Edge (6VPE) over MPLS
Native IPv6 over MPLS

Campus IPv6 Workshop

NIFF ©2005 Cisco Systems, Inc. All rights reserved.
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IPv6 Integralasa MPLS infrastruktaran

VPN A V2 i ve VRN (MP-iBGP sessions | X
= s e vena
— . 4 H — 4

Native IP or
MPLS 6PE
networks?

“6PE” és “6VPE” a Cisco megoldas IPv6 over MPLS/IPv4-re
infrastructara
6PE - draft-ooms-v6ops-bgp-tunnel
6VPE - draft-ietf-I3vpn-bgp-ipv6
6PE jelenleg is hozzaférhetd
6VPE rovidesen

Campus IPv6 Workshop
NIF

©2005 Cisco Systems, Inc. All rights reserved.

6PE Routing/Label Distribution

6PE-2 Sends MP-iBGP Advertisement to 6PE-1 which Says:
IGP or MP-BGP 2003:1:: is reachable
Advertising via BGP Next Hop = 10.10.20.1 (6PE-2)
2003:1:: bind BGP label to 2003:1:: (*)
IPv6 Next Hop is an IPv4 mapped IPv6 address built from 10.10.20.1

2001:0db8:: ‘
a IGPv4 Adv

ertises
Reachability of 10.10.20.1

2003:1::

10.10.20¢

LDPv4 Binds Label 6PE-2

to 10.10.20.1

IGPv6 or MP-BGP
Advertising
2003:1::

LDPv4 Binds Label
t0 10.10.20.1

Campus IPv6 Workshop
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Projekt referenciak:

6net, 6Diss, Seerene, Grn

Cisco 10S Software Release IPv6 Jellemz6k
http://lwww.cisco.com/univercd/cc/td/doc/product/software/ios123/123cgcr/ipv6_c/ftipvés.htm

Campus IPv6 Workshop
NIF ©2005 Cisco Systems, Inc. All rights reserved.

6net halézat célja

» 3 éves projekt (2002 jan1 — 2004 dec31) hogy bebizonyitsa az
Ipv6 alapt Internet hasznalhatésagat

» Tipikiusan 155Mbps/2.5Gbps nemzetkdzi gerinc
* 18 millié Eur (11mill EC + 7mill a partnerek)
+ Partnerek Id. Kdvetkezé dia.....

http://www.6net.org/overview.html

Campus IPv6 Workshop
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Fébb allomasok Iépésrdl Iépésre...

Nemzetkozi IPv6 halézat telepités, lizemeltetés

+ Halézat konvergencia Tuningolas (routing..)

Alkalmazasok és QoS tesztelés
* Demonstraciok

+ El6adasok konferenciak az 6sszegyiilt
tapasztalatokbol (6DISS)

Campus IPv6 Workshop
NIF ©2005 Cisco Systems, Inc. All rights reserved.

6NET QoS — D4.4.2v2

Teszt szenario:
Classification
Marking
Policing/Shaping

1* EF és 2 * AF Class

@ ¢/ 7/ United s
3/.= JKingdo G 5

GSR isoMbps b o :

os :

155Mbps :

The
Netherla 155Mbps

nds
GsR

6NET

Campus IPv6 Workshop
NIF sesssavsces o Premium traffic
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Mobilitas tesztelése

* 3 teszt kérnyezet:
,Sulinet” kertlé ut GSM/GPRS
Hegyimentd szolgalat

Mobil kényvtar

* VolIP integracio is folyamatban van

Campus IPv6 Workshop
NIF ©2005 Cisco Systems, Inc. All rights reserved.

Mobil Kényvtar

Campus
Network

N
N
* MAR router technologia flhasznalasaval:

LAN halézat biztositasa a Buszban (vezetékes és
vezeték nélkli).

Szerverek és az Internet elérése 802.11/GPRS
technolégiaval

Campus IPv6 Workshop

NIFF ©2005 Cisco Systems, Inc. All rights reserved
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Library

******** Public
Library
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|
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|

Microwave/ !

WLANWired |

v

\_ mobile router

Mobile Library

802.11b
School /
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etc

Terminal

Terminal
Terminal
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JFHE Edit Wiew Favorkes Tools Help

| ek - = - @[3 A Bisearch [iFavorites Hristory | By S - H

-3 6net Application database - Microsoft Internet Explorer L — ol x|

| ddress [&] heep:fnetlssres.infojapps.phtm | P |JL\nks 3
Applications summary
”g Click on the column headers to change soing order
hamew category class  summary status responsible  modified
|BvG-enabled unified messagin GUMS i being developed by UoS in EurcBlX, but will be made
BUMS Strearning c e ging available to BMET. Existing tools will be re-used where Uos 2003-01-16
i appropriate.
Agent Framework E-business Framework for agent research Available, in Java. Unicast works. Multicast not tested yet Uns 2003-01-24
AMUSE Streaming c Ada_ptlve MUltimedia Support Ayailable. Usage limited to Sony and WPS. Work planned to Sony 0030127
Environment support Mobile[Py. —
A Eifiahsess | Nbe  Aplicsionworibad Mateler: | Roinasedpronet witilie suppan otz sanas. Nedts =paciali ey 20030414
build for Linux/ntel.
Bonephone Strearming B Intepnotphonesserdingzand Demo version released. FhG 2003-04-10
receiving SIP messages
CDM Edge Services C Content Distribution Metworks Mo specific wark at the moment. Cisco 2003-01-16
Application for sending and The source and binaries for DVTS on various platforms are
s Streaming . receiving Digital Video available from the DVTS URL — sl
Edge Server Edge Services C IBM Edge Semver Porting to 1PV in progress. IBM 2003-01-16
EGP Garning Mo Experimental Gaming Platform g;?;::s Stopped-workingion EGH: Thiswactviy hesbeen Sony 2003-03-27
The code has been released on the web, Both a unicast and a
FreeAMP Streaming AB Free unicast/multicast MP3 player multicast MP3 source will be activated in a netwoark which will  GARR 2003-01-24
be available to all GMet partners.
FunnefWeb E-business C Application level active services Iinplemented:aoranlavaray plivations dadilable-aturequestwit ucL 2003-01-16

the project
Release 2.0 available. Globus 3.0 i expected early 2003, BNET
Globus E-business C GLOBUS toolkit (Grid) expectation is to get IPv5 support enabled as a patch for Globus UCL 2003-01-16
2.0, later as an integral part of Globus 3.0
c Open source H323 Linux Deployment and support in progress for Greek Research
application Metwork community
Tral for canding and racaiving MET HAT warke an MR 1096 starlk Annthar varcinn which warke nn

|
| [ o nternet |
S/ el el B el

GnomeMeeting  Strearning GRMET 2003-02-05

BegaiihcelEHIALN 2%
HAFEEE oS e 0w e

14:57

[B0..{ SE. i)
_l_l SOLr oY RE

Mit sikeriilt a 6NET-nek igazolni?

* IPv6 megérett a felhasznalasra
IPv6 stabil
* IPv6 egyszerisiti az életet

IPv6 halézati szolgaltatasok rendelkezésre allnak
(QoS, Mobile IPv6, etc...)

* IPv6 jol miikodik a Cisco eszk6z6kén ©

Campus IPvE Warkshop
NIF © 2005 Cisco Systems, Inc. All rights reserved. 28
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6net kapcsolatok

Euro6IX

Interconnection via UK6X, GARR-TI and SWITCH-Swisscom (until 31 December 2004)

Security (VPNs)
Application testing (e.g. FLUTE, ISABEL)
Events (TNC 2004, IST 2004)
SEEREN
Cooperative MoU signed.

IPv6 Network Management Tutorial was held in Belgrade (2-3 March 2005).

SEEREN Paper accepted for ICCI and Terena conference
EGEE
Requested 6NET input into Grid activities.
BNET to provide IPv6 training.
Silk Project
B6NET advising on IPv6é deployment over satellite (DVB-S).
Providing IPv6 training.
North American IPv6 Task Force
Cooperative MoU signed
Presented 6NET activities at NAIPVETF Event
Greek School Network (GSN)
Connecting 6K schools in Greece
Will result in a Cisco School Network case study
6DISS
IPv6 dissemination

Campus IPv6 Workshop
NIF

©2005 Cisco Systems, Inc. All rights reserved.

SEEREN halézat

SEEREN > South-Eastern European Research
and Education Networking Initiative

« Kutatéi és oktatasi halézat Albania, Bosnia-
Herzegovina, Bulgaria, Macedonia,
Magyarorszég, Serbia-Montenegro, Roméania
és Gorogorszag és a GEANT kozott.

* 2003ban indult és 2004 elejére stabil miikodés

» Biztositja a GEANT Dél-Kelet Europai multi-
gigabit szegmensét
« SEEREN az alabbi border routereket hasznalja a

kapcsol6d6NRENeknél: Cat37xx, Cat65xx/MFC2,
C75xx, C7206VXR, C12xxx.

Campus IPv6 Workshop
NIF ©2005 Cisco Systems, Inc. All rights reserved.
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mpus IPv8 Workshop
NIF

Gerinc: 7 GRNET PoP

Felhordd halézat : 51 végpont
9 elsédleges
42 masodlagos

75 router, 71 server,

Felhordd halézato technoldgia
PSTN, ISDN, Bérelt vonal,
Wireless, VDSL, ADSL - Links

Cat6500 az elsédleges és
cat3700 a masodlagos végponti
router

©2005 Cisco Systems, Inc. All rights reserved

Tovabbi informaciok

*» CCOIPvV6 - hitp://www.cisco.com/ipvé

™= GRnet

= Distribution Network * =

» Cisco IPv6 Megoldas

http://www.cisco.com/en/US/tech/tk872/technologies white paper091

www.sch.gr

86a00802219bc.shiml
* The ABC of IPv6

http://www.cisco.com/en/US/products/sw/iosswrel/ios abcs ios the

abcs _ip_version_6_listing.html

* IPv6 tech dokumentumok:

http://www.cisco.com/en/US/products/ps6553/prod white papers list.

html
» Cisco |IOS IPv6 manual

http://www.cisco.com/univercd/cc/td/doc/product/software/ios123/123

cgcrf/ipvé vcg.him

Campus IPv6 Warkshop
NIF
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