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Europe In perspective
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Network infrastructure — local view
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Belwue

The State high speed
network for
science and research




Belwue structure

Very interesting history ©
 Founded around 1988 as an non-OSI network

Mainly funded by the state of Baden-Wirttemberg

« The universities pay a small fee, e.g. Freiburg contributes 100.000€ a
year for a 10 Gbit/s link

» Ideais to support the smaller institutions as well — so that they get
access to the infrastructure without being hampered by their small
budgets

» Operated by a network operation center in tight cooperation with the
universities' IT centres

« Planning is done mainly by the IT centre directors together with the MR
from the ministry

Very unusual construction — and fairly unique
But highly efficient

» Since it works, we are always ahead of the rest

Based on dark fibre (leased or bought)
* No dependency on commercial business plans / mergers / money making / ....




German science network
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DFN — Deutsches Forschungsnetz

e Originally a union of interest of the German universities,
founded around 1984, to organize a nation wide network on a
research basis

« Remember, we are a highly federal state
* And the federal state must not interfere with education issues

« research on networks” allowed for federal funding
* Required an OSI/X.25 focus ®
* Now, DFN leases dark fibres and offers advanced services
over the network
» Backup of IT-centres, PKI, CERT, IPv6, ....
* Pretty large, some 60 staff (??)

 Today, DFN is autonomous — no government money required
» At least for continous evolution of day-to-day business
* The government is confused.... ©




Examples of other
national science networks
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Examples of other national science networks

CSNET — Czech Republik
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Europe

 European
organisation with all
national state

networks as members

* Funding by the
European
Commission

 European backbone

« Leads to some funny
geographical
connections

» Regional improvements

(eg Belwue

15.3.2011
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Géant — afew facts

The Project

The GEANT2 network provides the high-performance, state-of-the-art network infrastructure that is fundamental to the
European Union’s vision of a European Research Area (ERA). The network is the core activity of a coherent set of
initiatives that seek to develop all aspects of European research and education networking. The project within which
the network is being built and developed also includes an integrated research programme, the development of support
services for network users, initiatives to monitor and address disparities in the level of development of research and
education networking around Europe, and a comprehensive study into the future of European research and education
networking.

The partners in the project are 30 European NRENs, DANTE and TERENA.
Objectives
The project’s overall objectives are:

To plan, build and operate a multi-gigabit pan-European backbone research network interconnecting Europe's national
research and education networks (NRENS), over which a suite of advanced services will be offered to meet the
increasingly demanding requirements of Europe’s research and education community

To conduct joint research into the development of networking technologies and services, with the primary aim of developing
ideas from concept to production service to directly serve the users of GEANT2 and its connected NRENs

To support effectively and directly projects and users who have advanced networking requirements

To pursue initiatives targeted at closing the 'digital divide', through both in-depth analysis of the picture of research
networking in developing areas and the provision of direct support

To examine the future of research networking, exploring the case for the sustaining of research and education networking
beyond the conclusion of the project.

Funding

The programme of activities is co-funded by the European Commission within the GN2 contract, which is part of the EC’s

Sixth R&D Framework Programme (often referred to as FP6). The remainder of the funding is provided by the NRENS
that will be connected to the network.




Question...

 How can we build a GRID or a Cloud, if the underlying
Infrastructure is highly complex and individually dependent on
funding issues ??

« Answer: ignore it.

« But it highlights the legal / commercial side: if a cloud provider
signs a legal contract with a customer, he must make sure
that all his components can be combined over a part of the
Internet that can be legally administered

« Conseguences for network neutrality?

 Consequences for market forces?
 Who will be able to compete / who will survive?
» Are we generating the worst monopolies we can imagine?

« Suddenly Microsoft may appear as the ,good guy*, selling us software for
local installation ©




VoIP as acloud service
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Internet telephony - SIP

o SIP just for session setup not for transport of
multimedia streams

e inspired by HTTP
- text based Peer-to-Peer application layer protocol
- using requests and replies to set up a connection

Application layer
Transport layer

Internet layer

Physical/Link
layer
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Internet telephony - SIP

 Requirements for SIP.

localization of endpoints (network view, not geographical)
setup of connections

exchange of media and presence information
modification of sessions: rerouting and cancelling of calls
complete a session

scalability (more than one session should be possible)

 SIP addresses designed same way as email addresses

sip: “userlID@sipgateway.site”



mailto:userID@sipgateway.site

SIP - Entities

 Peers = User Agents (UA)

« a UA can fulfill on of the following roles
- user agent client (UAC) = initiator of a request

- user agent server (UAS) = application, which
contacts the user and answers requests for him

o SIP clients
- telephones: as UAC or UAS

- Gateways: connections to other networks, translates
between different audio and video codecs




Communication Systems
SIP - Entities

SIP server
- might act as proxy server and could be used for
- authentification, authorization
- secure routing and rerouting
- redirect server = information service

- location server is the request address for the host on
wich a given user might be reached on

- registrar server acts as registration service
- registers the current location of the clients
- often at the same place as proxy or redirect

- is not a required component for SIP, but useful in
larger setups
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SIP — Message types

SIP defines messages for communication setup end
ending

INVITE Request to invite a user (called party) to a call

ACK Acknowledgment to start reliable exchange of invitation messages
BYE To terminate (or transfer) the call between the two endpoints
OPTIONS Request to get information about the capabilities of a call
REGISTER To register information of current location with a SIP registration server
CANCEL Request to terminate search of a user or “ringing”

INFO Mid-call information (e.g. ISUP, DTMF)

PRACK Provisional Acknowledgement

COMET Pre-condition met

SUBSCRIBE Request to subscribe to an event

NOTIFY Notify subscribers




SIP — Direct example sesson
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SIP — Direct example sesson

File Edit WView Go Capture Analyze Statistics Help

B EEH x @ 8 [ e » 0 F 2@ a B

Destination

Protocol | Info

1 0. 0PEEEE 217.10.79.9 8D, 131.231.29 S5IP/S5DP Request: INVITE

on Initiation Protocol
=~ Request-Line: INWITE sip:2636639@&80.131.231.29:5860 S5IP/ 2.8
Method: INVITE
= Message Header

Record-Route: <sip:2636639@217.10.79.9;Ttag=as2c42d209;1r=on>

Record-Route: <sip:2636639@217.10.79.56;ftag=as2cd42d209;1r=on>

Max-Forwards: &

Record-Route: <sip:4920142636639@217.10.79 . 8;ftag=as2c42di2@9;1lr=on>

Via: SIPSs2.0/7UDP 217.10.79.9;:;branch=z9nhG4bKaca7.dleed4543.0

Via: SIP/2.0/7UDP 217 .10.79.8;:branch=z9hG4bKaca7 .bab6Taa%92.0

Via: SIPSZ.05UDP 217 .10.75.&:branch=z%hG4dbKaca7?.aagfTaa%sz2. @

Via: S5IP/Z.0/UDF 217.10.64.86: 5068 branch=z%hG4bK2Zaffe745

= From: "@B911937420%" <sip:091159374205@217.10.64.86>;tag=as2c42d2es

S5IP from address: "@9119374209" <sip:09119374209@217.10.64.86>
SIP tag: as2cd42dies

To: <si1p:4920142636639@sipgate. net>

Contact: <sip:0%112374209@217.10.G64.86>

Call-ID: B055d&5e4llblbcB@bZbfR5668525510b31@217 .16, 64, 86

CS5eq: 182 INWVITE

User-Agent: Asterisk PBX

Date: 5un, 16 May 2004 16:17:04 GMT

Allow: INWITE, ACK. CANCEL,., OPFTIONS, BYE, REFER

Content-Type: application/ssdp

Content-Length: 255

Sipgate-Authentication: accepted

=~ Message body
= Session Description Protocol
Session Description Protocol Wersion (w): @

Y hd|
8820 83 e7 1d 3 (=]
CEEE] =
@EIE
@AE5E 28
ARAR 4 o : g : 3 =]
W) Eiteer: | =i Expressgon"_l bgeari o &ppiy"s.ession Initiation P[P: 1443 D: 1443 M
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Communication Systems
SIP — Header fields

Request URI, SIP version number

VIA: SIP version number, protocol, every SIP entity
adds host and port, which created or routed the
message

Max-Forwards is decremented at every hop
To, From: tags as identifier

Call-ID: sender creates local non-ambiguous identifier
which is globally unique in combination with the full
gualified domain name

CSeq: command sequence is incremented with every
new request




SIP — Optional header fields

More optional fields
- Contact contains the SIP address of the current
host, if connected over proxy — messages could be
sent directly
- Content-Type and —Length tell the style of the
following SDP body




SIP —"trying message" (before ringing)

File Edit WView Go Capture Analyze Statistics Help

B WO Re» DT 2 QRAQAQRED E

-
NO.%TH“E {Saurce |Desnnahcn 1Protocaipnfo
1 0.0008008 217.168.79.9 B@.131.231.29 SIP/SDP Request: INVITE sip:2636639@B0.131.231.29:5060, with session description
2 8.
3 8.008325 BO.131.231.29 217 .18.79.9 SIP Status: 188 ringing
4 ®.B57998 217.10.79.9 B®.131.231.29 SIP/SDP Reguest: INVITE sip:2636639@80.131.231.29:5060, with session description
5 8.864726 B80.131.231.29 217 . 18.73.3 5IP Status: 188 ringing
6 1.567673 BO.131.231.29 217 .5.112.21 ICMP Echo (ping) reguest
7 A SRIETAAM 131 P17 217 1A 79 9 STP/SNP  Status: 200 MK with sessinn descrintinn st

v v v

To:

Via:
Via:
Via:
Via:
=~ From:
SIP Trom address: "02112374203%" <sip:02112374202@217.10.64 . 86>
S5IP tag: aszc42dz09

Frame 2 (536 bytes on wire, 536 bytes captured)
Linux cooked capture
Internet Protocol, S5rc Addr: 80.131.231.29 (80@.131:.2331:.29), Dst Addr: 217.10.792.9 (217.18.79.9)
User Datagram Protocol, S5rc Port: sip (5068), Dst Port: sip (5068)
Session Initiation Protocol
= Status-Line: SIPS2.0 100 trying
Status-Code: 108
= Message Header

SIP/2.@/UDF 217 .160.79.9;;branch=z9hG4bKaca7 . dleed4543.0
SIP/s2 . 0/UDP 217 .10.79.8;branch=z%hG4bKaca7 . batfaa92.0
SIP/2.0/UDP 217 .18.79.8;branch=z9hG4bKaca?7 .aatfaa92.0
SIP/2.8/UDPF 217 .10.64.86: 5060 ;branch=z9%hG4bK2aftfer745
"G9119374209" <s5ip:@9119374209@217 . 10.64.8060>;tag=as2cd42dzo9

<s5ip:4928142636639@sipgate. net>

Cseq:
User-Agent: Grandstream 1.0.4.3%9
Content-Length: @

Call-1ID:

098d&5e411lblbc@b2bTRSEE52E8510b31@217 . 10, 64, 86

132 IWNVITE

EEEERCE]
BE18 45
me20 d9
Be38 32
mE4E 56
BE5E 28
EE0  Ge
Ge7E 64
sEEE 20
eS8 2e
[RICETC] 7a
ﬂ[jlﬂdter:

a4
[c]e]
Ba
2e
(s3=]
32
63
31
53
31
3a

B2
82
4t
E1c)
61
31
68
65
49
3@
AR

20 @0 08 AQ 0@ 08 B0 00 BE 06 B8 B3 B0 .. ...... ...
B8 el 17 08 @@ 9 11 7f 18 58 B3 =7 1d e FRORUREE - e

892 13 c4 13 c4 01 f4 ae 75 53 49 58 27T i - PR Lo USIPS
20 31 30 38 20 74 72 79 69 6e 67 Od Ba 2.0 1886 trying. .
3a 208 53 49 58 2T 32 2e 30 2T 55 44 5@ Via: SIP /72.0/UDP
37 2e 31 30 2e 37 39 2e 39 3b 62 72 61 217.18., 72.9:bra
3d 7a 39 68 47 34 562 4b 61 63 61 37 2e nch=z%hG 4bKaca?.
65 34 35 34 33 2e 30 0d Ba 56 62 61 3a dleed4543 .0, Via:

50 2f 32 2e 3@ 2T 55 44 50 20 32 31 37 SIPSf2.0 FUDP 217
2e 37 39 2e 38 3b 62 72 61 6e 63 68 3d .18.79.8 :branch=
e B I U | £3 A1 37 2e £? K1 3I6 AR 7OhGARKa ~a7 haf”f

=

ﬂ
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SIP —"ringing message"

File Edit View Go Capture Analyze Statistics Help
oy | = Bzl g r ’ | ] R
EEH*xRER*»RFLERACALDEXE
No..|Time Source Destination Protocol |Info =
10 008008 80 131,245,242 217.108.79.9 S5IP/5DP Request: INVITE sip:0211560064B%@sipgate.de, with session description
2 0.133041 217.108.79.9 80,131,245, 242 SIP Status: 188 trying -- your call is important to us
3 0. 80, 131,245,242 Status: 1BO ringi
4 2,525077 BO.131.245.242 217.5.112.21 1CHP Echo (ping) reqguest
5 3.496069 80.131.245.242 217.10.79.9 51P Request: CANCEL sip:021158006489@sipgate. de —
b 3.602265 217.18.79.9 B0.131.245.242 SIP Status: 200 cancelling
7 3.609524 217.18.79.9 60.131.245.242 SIP Status: 487 Request cancelled
B 3.613375 B0.131.245.242 217.10.79.9 5IP Request: ACK sip:821158006483@sipgate.de
9 3.728811 217.18.79.9 60.131.245.242 SIP Status: 487 Reqguest cancelled

Record-Route:
Record-Route:
Record-Route:
Record-Route:

N mebhared Celnmn s oo

P rAim g NEFEE IS e im e b Ao

Via: SIP/2.G/UDP 10.8.4.20;rport=5060;received=680, 131,245,242 branch=z%hG4bK57cddger50b2e2ha
<5ip.BOO64Bo@217.10.79.9;ftag=alf1l09c2B8a5cdB49;1r=on>
<5ip.BOOG4Bo9217.10.79.8;ftag=alf1l059c2B8a5cdB49;1r=on>
<5ip:49211588064890217.10.79.8;ftag=alf189c2Ba5cd@49;1r=on> _J
<5ip:0211580064890217.10.79.9;ftag=alfl09c28a5cd@49;1r=on>
= From: "Gerhard Schneider" <sip:2636639@sipgate de>;tag=alflO9c2Bascde49

ETR Froam ~ddeace:

> ] [«F

peee 0o
Bele 45
Be2e 50
Be3e 32
Be4e  Oa
AASH SR

Eifﬁﬂen

NEANEN

00 D2 60 00 60 00 OO OO0 0O 00 00 00 6O B8 60  ........ ...

10 @2 a5 60 00 40 66 3a 11 cf ae d9 Ba 4f @9 Eooivicis B Sasnnn 0

B3 f5 f2 13 ¢4 13 c4 02 91 Se ad 53 49 50 2f T T L

2e 30 20 31 3B 30 20 72 69 6e 67 69 6e 67 Od 2.8 1B@ ringing.

56 69 6l 3a 20 53 45 50 2T 32 2e 30 2T 55 44 Miar 51 P/2.0/UD

B 31 30 e 3B e 34 e 32 3R 3b 72 TR BT 72 P I1A.B.4 28 rnor ) :.J
j ii:ﬁxpression”‘]%g]earl # A_ppiy“ File: (UﬂtlﬂEd) 56:|P: 15D: 15M: 0 /_
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SIP-"ringing" (cont.)

To and From fields
are the same as
In INVITE
- direction of the
Initiating request
IS Important
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SIP-"ringing" (cont.)

Connection over a proxy

- only answers to requests, does not send
requests by itself

- no media abilities (does not handle media
sessions)

- reads header and does not analyse body+

Proxy may send request for clients location
to location server




SIP - OK (200) message

File Edit View Go Capture Analyze Statistics Help

DEH *RERNes PT L RQAPDE XD

Nu.*Time ‘Suurce ‘Destmaticn ‘Protocui ‘Inﬁ) ‘ ;l
= T T I T =T oo s A
7 4.552620 231,29 T w3 SIP/SDP 5Status: 2088 0K, with session descrip
8 4.702762 217.18.75.9 80.131.231.235 5IF Request: ACK sip:2636639@80.131.231.29:5060
9 4,720004 80.131.231.29 217.10.78.9 RTP Payload type=ITU-T G.711 PCMU, S5RC=501137538, Seq=23686, Time=4844144421
10 4.735986 80.131.231.29 217.10.78.9 RTP Payload type=ITU-T G.711 PCMU, S5RC=501137538, Seg=23687, Time=4844144581
11 4.755%68 80.131.231.25 217.18.75.9 RTP Payload type=ITU-T G.711 PCMU, S55RC=501137530, Seq=23688, Time=4044144741
12 4,775988 80.131.231.29 217.10.73.9 RTP Payload type=ITU-T G.711 PCMU, S5RC=501137538, Seg=23689, Time=4844144581 =
SIP tag: as2c42d209 ZJ
= To: <s5ip:4920142636639@sipgate.net>;tag=9bd267a4bb45225f
SIP to address: <sip:4520142636639@sipgate. net>
SIP tag: 9bd267a4bb45229f
Call-ID: ©5B8d85e411blbcBb2bfE900528510b31@217. 108 64,86
C5eq: 182 INVITE
User-Agent: Grandstream 1.8.4.39
Contact: <sip:2636639@10.8.4. 20>
Allow: INVITE,ACK,CANCEL,BYE,NOTIFY , REFER,OPTIONS,INFO,SUBSCRIBE
Content-Type: application/sdp
Content-Length: 148
=~ Message body
= Session Description Protocol
Session Description Protocol Version (v): @
[* Owner/Creator, Session Id (o): 2636639 3000 &G0 IN IP4 10.8.4.20
Session Name (s): SIP Call
[ Connection Information (c): IN IP4 10.8.4.20
[ Time Description, active time (t): @ @
- Media Description, name and address (m): audio 5084 RTP/AVP @
- Media Attribute (a): rtpmap:® PCMU/8BEE
- Media Attribute (a): ptime:28 Il
EEEE 68 64 02 B0 B0 00 00 BE OO0 0O B0 @O0 B0 88 88 88  ........ ... =
EE10 45 00 03 ed el 1a 0@ 0@ T5 11 7d 30 50 83 e7 1d Eiivivivain 18P
0020 d9 Ga 4f 09 13 c4 13 c4 03 d9 3d f9 53 49 50 2f W — ..=.5IP/
EO30 32 2e 30 20 32 30 30 20 4f 4b Bd @a 56 69 61 3a 2.8 280 OK..Via:
ER40 20 53 49 50 2f 32 2e 38 2f 55 44 50 20 32 31 37 5IP/2.0 /UDP 217
EO50 2e 31 30 2e 37 39 2e 39 3b 62 72 61 6e 63 6B 3d .18.79.9 ;branch=
EE6E 7a 39 68 47 34 62 4b 61 63 61 37 2Ze 64 31 65 65 z9hG4bKa ca7. dlee
EE7E 34 35 34 33 2e 30 8d Ba 56 69 61 3a 28 53 45 50 4543.8.. Via: SIP
OO0 2f 32 2e 30 2f 55 44 58 20 32 31 37 2e 31 30 2e /2.0/UDP 217.10. el

1§} Eiit:r: l]

_'J @Expressgon,_‘] hgearj o &ppgy” File: (Untitled) 331[ P: 1443 D: 1443 M-,

e
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SIP — Redirect, registering & Instant messaging

Redirection
- client sends INVITE to the SIP redirect server

- redirect server sends a request to the location server
or requests the IP of the client to call

- current data is sent to the client, which ACK's
- from now on further on like direct connection

Registration
- REGISTER message to SIP registration server

- binding of the SIP URI with IP the users
client/machine

- 200 OK




SIP — Redirect, registering & Instant messaging

Instant messaging like the wellknown tools in that
sector

- online status, buddy lists ...

e Letus introduce a VolP network into an
existing environment

e How? Finances? Results?




Classical telephone since 1994
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Avallable infrastructure (Freiburg)

 WiFi everywhere (literally) — access to digital data (library)
seamlessly possible
- Some 700 access points
- Uniform access on university premises + other institutions
- Roaming: statewide access, nationwide access, eduroam

» Rektorate knows about IT (via ClO)

« Classical telephony crew merged into computer centre
- Even trade union considered this to be a good idea

- Controlled refocus to new technology (under guidance)
- VoIP is primarily an issue for data networks

- And stays a ,take care of a telephone user issue (i.e. know how
required!)




Vol P — typical arguments from the past

« Expensive operation of two infrastructures (data,
voice)

« The classical world even requires additional external service

pe rSO n e I = ] I';i:;gl? :I'Ii[ Hilfe eines
+ Internal staff training problem e — () 5o
* Technicians for old technology — what if the
old technology vanishes? No “hire&fire” - /7T patenabertragung
Netzwerk - Uber ein privates oder

* Technical idea is “too easy” and does )
not reflect the necessities for speach

. - . Gt . ” ok Telefon 2

» Session Initiation Protokoll - “ringing Cb wandelt digiale Daten
. Sprache *+—— mit dem gleichen Codec

* Breakout to classical network nder n anaioge

* Mapping of IP-adresses and phone numbers Bild: wikipedia

* No “classical telephone system” required.
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Vol P —technical arguments from the past

e A sensitive service cannot

- Best effort = no SLA poss
- No bandwidth guarantee
- No guarantee for turnarc
- No guarantee against jitt

- The human ear only acce

e If VoIP then you may have

e RTP/SRTP over UDP allows for priorisation,

LAN (if at all)
 Emergeny calls?
» |ocalisation?

QoS/ToS (IP Layer-3 Priorisierung)

IP Header ||» ToS |
Type of Sarvice

(8 Bits)

Bit

(BE/DSCP0) 000 000
(CS5/ DSCP 40) 101 000

(EF /DSCP 46) 101 110

o 1 2 3 4 & |6 T|
ki /

—
unused
¥4

i
IP Precedence
b 4

DSCP (DiffServ Code Paint)

i
%

Priorisierung (DSCP)
best effort
Expedited Flow (VoIP stream) | E‘f,‘;ﬂ'?..?

Expedited Forwarding (VolP stream)

» Connectivity to the classical network?

Sprachdaten /\/ Sprachdaten " Sprachdaten f\/

Sprachdaten

=l kodierte Sprachdaten

NIl kodierte Sprachdaten

» Ample chances for discussion during the selection process -




VolIP at Freiburg University
our way of introducing a new service

* New building for the university: ZBSA

- 69.000 € to dig up the botanical garden to install classical
telephone cables (no alternative due to length restrictions)

- Local telephone system could not easily expanded (all slots
full)

- The IT centre (no in charge of telephony) decided
to have VolP in that building — no length
restrictions for data fibre optics

« We explicitly did not think of Siemens
- Hicom 300 nightmares...

e Open standards as priority

- No alternative if you teach SIP and open standards == ==
In class 1

- Who believes you if you do not follow your own preaching? —==-
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Sel ection process ©

Presentation of HiIPath8000 showed:

- Surprise: absolut SIP conformity

- Telephone system: just an IBM-PC with software
- Ok —no real surprise

- Independent VolP—ISDN breakout
- Breakout feels like a VolP-phone, operates without HiPath8000

- Official phones run smoothly on Asterisk
- Billing can still be done by the old system (while available)
- ,Special features” realisable via SIP realisiert (CheSe)

System can easily be replaced (if SEN goes broke, or....)
- Worst-case-scenario showed: no risk

- Instead of digging: buy a HiPath8000, it is cheaper and more
modern

- Well, cheaper at first...




Money $HEEE Py -

Telephones cost money ®
Definition by the Rektorate:

WS

OpenStage 20

Replace defunct old phones with old ones
New phones (40/60) only for new staff
- Phones are cheaper than the ISDN phones

Anybody may buy new phones from own funds
— publish the price tag

Non-system phones may be connected with
a service charge of 100€
- Great — no real system dependency

Major problem:

Openstage 40

E/\ :




Money — and experiences

The (new) assistant gets a new phone ©

» His/her professor asks for rearrangement of all phone
connections so that he gets the new phone ® -> work

* Inthe natural sciences people are ,happy“ to spend
their money on the new phones.

 Little interest for other phones
we can offer central maintenance only for system
phones — not seen as problem
- The view is different for computers ©

* Plans: slowly phase out the old phones
- Perhaps the majority will be replaced by 2015




Rollout — experiences of a different kind




Energy issues

VolP-phones need electricity
e Others dont't?

 Whatis required by an old W48-dialer,
Intelligent phones, DECT,
ISDN-phones, UPO-phones at Hicom??

SEN reacted to our complaints
Freiburg = Green City, green mayor reelected
New firmware with a reasonable deep sleep
mode

- Instead of 168h per week the phone is now only some 50h
Jfully awake*
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Effects on buildings

PoE really necessary

- Now there are affordable
solutions

- We use: Alcatel-Lucent

- UPS in each switching centre?

- 150 UPS??
Costly in terms of purchase
and maintenance

- Separate/additional electrical
infrastructure ?

- Use what the old system
leaves behind (power supply)

- Users don't like power

oo SUPPlies at their desk. 2 2z 2 2

g E@ G [N .

_-unu--uuuu—-uu-h.-—uun_—-n.—:_m-' H 222

Emergency phones (lift,....)
still remain on the old
system

- Coward or smart guy?
- Rome not built in one day

- GSM: possible backup structure?

Unexpected problem:
Telekom abandons analogue
lines, TUV has not yet certified
VolP for lifts




Integrating old
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Successfully connected devices

Siemens
WL2

EG5

Just a small
selection!

Loox T830
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Successfully connected devices (2)

Integration of the video
conference system

Lifesize-System with SIP

* just call the phone number
it has on the H8K '

 the boxes negociate the
right capabilities

 VolP-Videophones

may now take partin a

video conference
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Other aspects

Trade union (Personalrat) - Evolutionary training of
. Real concerns! ,classical“ staff ensured
- VolP-communication may now - No problem....
be encrypted Universitat
- Phone can be secured via PIN - Report to the senate early!
- Unauthorised people can no - Give VolIP to VIPs who have
longer read the history influence
- Features can be switched on - Including 2x BVerfG
centrally, with local override h
- Great advantage over old phones
system - Are independent of H8K
- Integrated in all major - Mixture of devices can bgy
decisions good and bad

- RZ-staff has union
representatives... ©




Projects — thanksto Vol P

University ,work at home*

- Up to 25% of your work time
(GenderMainstreaming)

- Enforce clear regulations
when critical data is used
- If data is very critical, the
university will provide the
hardware

bw-pc with cryptobox,
configuration via IT-centre

- User provides internet
connectivity

- H8K can serve up to 5 phone
with one number

- No more call rerouting, just
connect another (soft)phone

Beeper system > WLA

Use the money for the
beeper system to expand
WiFi

now you can call
maintenance staff directly
via VolPOWLAN

- GSM won't work in the
cellar
Technician may take a
remote control camera
with him
- For emergencies — have

yourself monitored by a
friend

Localisation of users
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Other plans

Configuration of personal data in myaccount
- Part of our Identity-Management-Project

- Users may enter:
- What should be published
- What should be shown in the phone display

- Phone needs LDAP-access ©
* VoIP coupling with other universities

» Use the multi provider functionalities as service for other
Institutions

« Configure phones for at least two SIP-providers
- Simplifies charging of private calls

Takes longer than expected — due to internal civil
service structures




Vol P projects

Why do we still need phones?
- Use soft phones!
- At last a device under the control of the IT centre
- Display a motd
- Be careful — do not SPAM!
- Public loudspeaker system
- Chemical accidents, power failures, ....
Novel usage of the ,device*:
- Exchange an electronic business card
- Quick email check




XML-Platform example

Forms:
1045
EExample
Form String
Options [Select =>
123456
abc’123

10:48

Example |

ChoiceGroup
Select =
v Option 1-1
[~ Option 1-2
[~ Option 1-3
~ Option 2-1
% (Option 2-2

Daniel Hofler

Dropdown lists

1217 Tue 13.11.07

E Examples - Applica
Implicit List

Options

[2] ltem 1
ltem 2 —
ltem 3

930 Wed 09/05/07

E Ben. Applications
Confirmation Alert

Alert

An alert will appear here:
Alert Title

Alert Text

[Dismiss




Exchange of electronic business card
while making phone calls

Challenge: heterogeneous network infrastructure

SIP-?erver
\ -

I/ Signalisierung

1
Nutzlast
Gatewa
Teilnehmer A

Firmennetzwerk A

IP-ferver
-,
”~

Plain old telephony

Teilnehmer B
Firmennetzwerk B

@ 0 — 50 % of connections
g Sxtegnel 50 — 100 % of connections
3E -

S&

1 1 1
‘ooo 10 100 100 D00 - -—

=
=
=]

Size of enterprise (# of empl.)

Markus Thurner




Summary of projects.

Can use the phone for quick email checks
- Energy saving way of soothing your mind ©

Vcard can be exchanged over any network

Proof that phones do offer interesting added values
- As we know from mobile phones and smartphones

... gadgets to attract students
 And thus later members of staff




General summary

 |ntroduction of VolP can be done step by step

- If you have a clear aim
- If the people in charge work for the system

- And do not stick to the written plan for the sake of sticking to
the plan — but are open to target improvements

- Collect new ideas on the way

« The dependence on the manufacturer must
be minimised through adherence to open
standards

e Then we can offer areliable cloud service

« At least in our own mini-cloud, where we own everything,
Including the infrastructure




