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www.cls.uni-muenchen.de

* a small unit of the Ludwig-Maximilians-University
* [Pv6 since 2005 1n use
* 20 servers(linux), 25 workstations(linux, win, mac)

* 20 staff members, a lot of students with mobile
computers

* part of Munich Scientific Network(MWN) by
Leibniz Supercomputing Centre (LRZ)




Operating Systems

* Linux — Opensuse, Ubuntu, gemu/kvm

* Mac OS X

* Windows 10

* some 1pv4-only devices: troubling printers
* some IPv6-only devices: file servers

(nfs, cifs, 1sp, ntp)




Traftic 2010 vs 2020 LRZ
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The magic triangle — 2006




The magic triangle - 2010

NAT for IPv4
- Sixxs-Tunnel for IPv6

IPv6/IPv4 native NAT for IPv4

ISATAP for IPv6




The magic triangle — 2020

IPVv6 native

|
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Services via [Pv6 extern

port 25, 465, 587 email via smtp(s)

port 993, 995 email via imaps and pop3s
port 53 - DNS

port 80/443 — http(s) (gitlab)

* port 22 — ssh (gitlab)

port 3690 - subversion
port 3389 xrdp

port 5901 vnc




Services via IPv6 intern

* port 123 - Network Time Protocol

* port 631 - Internet Printing Protocol (cups)
* port 445 - cifs/SaMBa

* port 5432 - database PostgreSQL

* port 2049 - nfsv4

* port 3306 - mariadb

* port 27017- mongodb

* ip6tables for packet filtering




in the meantime...1/3

What happened to my DSL at home?

* 2004-2014: IPv4-only DSL, IPv6 via sixxs-tunnel
e 2014: Deutsche Telekom switched me to dualstack
* 2018: I moved to M-Net, a regional ISP, DS-lite
Good Bye IPv4! Welcome FTTB!
Welcome fast IPv6!




in the meantime ...2/3

Development of IPv6 — mobile (Vodafone)

starting with sixxs-tunnel ...

* 2012 —2015: I got access to an early IPv6-test

collection of my
LTE-dongles — (the winners)

* end of 2019: Vodafone provides dualstack




in the meantime ...3/3

Development of IPv6 — mobile (Telekom)
starting with sixxs-tunnel ...

2014: I got access to an early IPv6-dualstack test
2015: Telekom provides dualstack for all

2018: I got access to an IPv6-only test
2020: Telekom provides IPv6-only for all

|

Good Bye IPv4! D o




Smartphones? Of course!

10:54

4641 #1100 %
About phone Q @
Model & hardware
Model: Pixel 3a
IMEI
359678096590823

Android version
10

IP address

100.91.127.239
2a00:20:a012:b6e1:6492:8¢1f:3d76:27f1

dualstack by
Vodafone

10:49

e

LTEd W96 %
About phone Q @
Model & hardware
Model: Pixel 3a
IMEI
359678091784066

Android version
10

IP address

2a01:598:b970:c2ee:1251:66b5:5€89:12b
192.0.0.4

IPv6-only and
dualstack by
Deutsche
Telekom

10:50

e

v4095%

About phone Q @

Model & hardware
Model: Pixel 3a

IMEI
359678091784066

Android version
10

IP address
fe80::6e5f:681a:c0c1:6763
2001:4ca0:0:f23f.74b6:4efd.c1fe:93d5
2001:4ca0:0:f23f.c47:4453:849a:2a50
192.0.0.5

|IPv6-only and

dualstack WIFI by

LRZ
(service provider

of the universities

In Munich)

< L




special use cases

18:07 eIt d B72%

@ VPN Statistics ® VPN fr()m h()me / E ;:roﬁtes
CONNECTION INFORMATION m Obil e t O th e ; -;r:ﬂmmmﬁ m

Time Connected 00:00:23 . . .

et UNTVErSILY(C1SCO) ’
Tunneling Mode Tunnel All Traffic

Tunneling Mode (IPv6) Tunnel All Traffic

ADDRESS INFORMATION ® VPN from

Client 141.84.15.188

e wcsonsone. UNIVETSIty/mobile

::::P%) 2001:4CAQ:4FFF:11:0:0.. to home (Openvpn) ~ .
Received 5518 () SSh an d Oth er 301;44 ago
. remote tools work e

Received 15

CONTROL FRAMES al SO WlthOut VPN ::::::mgoommm

tschaefer.dynvé.net

Sent. 2 Vi a IPV6 in bOth 2001;a51;493_gom:baa}':ebﬁ:febﬁﬂis;
directions =




Smart home...

18:18 LTEd B71%

= Smart Home

Wohnzimmer

l]l]]. 21,0°C
beside some personal services, e —
like the vpn, access to my

storage, remote desktop I also L
use a commercial application B
for smart home — via [Pv6 S et

Schaltsteckdose

Manual
0,35W
20,5°C

OFF




[.ast but not least — corona..

like a lot of other people | installed jitsi-meet

peer to peer works

Connection: Good

Bitrate: 1 1822 Kbpst 2610 Kbps
Packet loss: 1 0%71 0%

Resolution: 1280x720

Frame rate: 30

Server count: 1

Estimated bandwidth: : N/At 4580 Kbps

Remote address: [2a00:20:a003:61ef:699¢:9bd7:f8b2:2692] (p2p)
Remote port: 40447 &]
Local address: [2a01:598:b970:4ca7:44bf:4365:18b3:241c]
Local port: 38072

Transport: udp

Connection: Good
Bitrate; 1 2604 Kbpst 1628 Khps

Packet loss:
Resolution:
Frame rate:

Server count: 1

1%

Estimated bandwidth: « M/

Remote address:
Remaote port:
Local address:
Local port:
Transport:

20:a003:61ef6989c8bd T 1Bb2:2692]

40447
udp

5




Not the end..

Enjoy IPv6!




The end.

Thank You!
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