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Editorial

F or those interested in rai l-
ways, the biggest event of
the current year has been

the jubi lee of the Gotthard Rai l-
way. Visionary thinking, bold de-
cisions, superb engineering feats
and the wil l ingness of thousands
of workers to get on with the job-
in-hand produced one of the major
achievements of the century!
SWITCH’s twentieth anniversary
appears somewhat more modest
by comparison. However, there are
st i l l close para l lels with the rai lway
in various respects.
There were a lso the visionaries,
who saw the need for information
technology for academic teaching
and research. They found sources
of money and managed to convince
the universit ies to a l l toe the same
line. Key decisions were taken for
chart ing SWITCH’s course. That
made it possible to operate right up
against the limits of what was tech-
nologica l ly feasible and f inancia l ly
tolerable in bui lding up a network
and communications services and
in continual ly further developing
them.
Our high-speed lines have no bot-
t lenecks, and our international
connections work without a hitch.
Voice traf f ic is shif t ing more and
more onto the data network – and
it is doing so without specia l pro-
tect ive measures. Some technolo-
gies suf fer the fate of f inishing
up on a siding, whereas others are

st i l l wait ing for a red signal to turn
green for them.
There is one clear explanation as
to why every thing now functions
so smoothly. Over a l l the years,
the decision makers in the dif fer-
ent of f icia l bodies involved, the
IT services in the universit ies and
SWITCH’s own employees have al l
given of their best. Our anniversa-
ry is thus a joyous moment for me
to say “thank you” to everyone who
has contributed to SWITCH’s suc-
cess.

Thomas Brunner,
Managing Director SWITCH

De a r R e a d e r s ,

20 years SWITCH



Why are we sitting on a train?
Well, it’s because I’ve always travelled by
train. I used to be like many young lads
in that I wanted to become a train driver
one day. Somehow life didn’t turn out that
way, but you’ll still find me travelling reg-
ularly by train today. Firstly, I commute
to and from work by train every day. Then
I often use the train to get to my business
appointments. I also have to travel abroad
a lot too. Unfortunately, I’m then often
forced to f ly, because Switzerland hasn’t
yet advanced quite as far in international
high-speed trains as would do us good.

How did you come to join
SWITCH in the first place?
That actually almost happened against
my will (laughs). SWITCH’s first man-
aging director, Peter Gilli, had asked
me to help him select his deputy. The
reason for that was that I knew some of
the applicants a lot better than he did.
I then advised him against each of the
applicants, one after the other. At the
end of this process, he said he would
really like to persuade me to take on
the job, because he knew me so well.
He asked me to submit an application
straightaway, and I completed it in a
couple of hours. Fortunately, it was
then accepted. The fact that I am still
with SWITCH today is to be ascribed
to the fact that I really love working
for the Swiss academic world.

What does SWITCH’s twentieth
anniversary mean to you?
Twenty years is a long period of time in
this fast-moving internet and computer
world. When I joined, I was the fourth

employee to be taken on by SWITCH.
Today, there are more than eighty of
us. An enormous development has oc-
curred over these twenty years. I bet
there isn’t anyone who expected such a
change twenty years ago.

How would you describe
Thomas Brunner as he was
twenty years ago?
Someone like I was then might well be
called an internet addict or a computer
freak in today’s parlance, although the
internet didn’t really exist in those days.
I used to work nights at a time on the
computer. Times have changed now.

What change has there been
in your life?
First of all, I’m twenty years older, and,
of course, any human being continues to
develop in so many years. My life is more
orderly today. It’s no longer the case that
I work all through the night until six
in the morning and then go home – or
resume my work again at eleven. The
course of each day is much more struc-
tured for me nowadays. The nature of my
work has changed too. Twenty years ago,
it used to be a purely technical activity.
Given my current function of managing
director, my daily routine naturally has
a completely different pattern to it.

What has been your first-hand
experience of the development
of computing and the internet?
Twenty-five years ago, we were send-
ing the first e-mails to one another. I
can remember clearly that, at the time,
I wrote it off as nothing more than a

Fast train future-bound

Séverine Manini talks to Thomas Brunner,
SWITCH’s managing director

20 years SWITCH20 years SWITCH
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Text: Séverine Manini, severine.manini@switch.ch



Interview

gimmick. I couldn’t have imagined
that sending e-mails like that was go-
ing to be something that everybody
would be doing sometime. With the
setting up of SWITCH, this develop-
ment was gradually recognised, even
though this type of communication
was felt to be primarily the preserve
of a small circle of computer special-
ists. That contrasted strongly with to-
day, when my wife, for instance, reads
and writes e-mails every day. That was
certainly not something that was ex-
pected back then. Organisations like

SWITCH have made a very consi-
derable contribution to promoting the
expansion of the internet on this scale
and to making it accessible to every-
one. In those days, it was clearly the
academic networks that were the driv-
ers of that development.

How did SWITCH’s four
divisions (Network, Internet
Domains, Security and Net-
Services) come into being?
That was a development that was rel-
atively organic in nature. In 2000,

Harms, who is now our honorary pres-
ident, was very active in that respect
in his days. I too have numerous inter-
national commitments today. I travel
to other countries easily two or three
times every month, because I am try-
ing to bring the European academic
networks closer together and to make
progress on joint projects.

What is SWITCH’s strategy?
SWITCH’s original strategy was to
have the universities networked with
one another. To achieve that, we built
up various technologies, of which
there were not many on the market-
place at that time. It is certainly true
that SWITCH played a pioneering
role then in developing some of these
technologies. When I look back over
this development from today’s per-
spective, it is clear to see the shift from
simply transporting individual bits
to transporting whole applications.
That being so, SWITCH’s strategy has
given increased weight to precisely
these applications. In that respect it is
our NetServices division that springs
most readily to mind.

Another division that has developed
to the same extent is Security. I still
well recall the times when people used
to say that the issue of security was ir-
relevant for the universities. We used
to transfer data openly, and it was our
opinion that security was important

above all for the banks. There has been
a really radical change in attitudes in
the consciousness of everybody work-
ing at SWITCH. It is crystal-clear to
us today that the internet with all its
services has become indispensable in
daily life. Particularly in the field of
academic teaching and research we
agree (and we are far from being alone
in this) that we have to take great care
of the whole infrastructure. That is
how security has come to assume such
a great weight.

Where is SWITCH going to be
in ten years’ time?
Someone asked me precisely that
question ten years ago. My expec-
tation then was that we would have
advanced so much by 2007 that we
would not need any cabling any more
for the internet. In point of fact,
wireless is in widespread use today.
If I’m to think about making a simi-
lar prognosis today, then I certainly
believe that wireless is set to develop
further. It’s equally certain that ev-
erything is going to be faster in ten
years’ time. I imagine we are still go-
ing to need to plug into the electricity
mains to be able to access the inter-
net in ten years time. If we consider
people’s fears of potentially harmful
radiation then it hardly seems like-
ly that we will be able to dispense
with cabling altogether. So much for
transmission technology. As far as

20 years SWITCH 20 years SWITCH

potential services still to come are
concerned, I don’t think I dare haz-
ard a forecast. Turning to SWITCH,
I am convinced that, in ten years’
time, there will still be an organisa-
tion responsible for networking the
Swiss research and university world.
It’s beyond me to say how the com-
pany’s structure is going to develop
in the domain-name-administration
segment.

What wishes do you have
as regards SWITCH’s
employees?
Mywish is that the employees will con-
tinue to enjoy their work and that they
will keep up the strong commitment
they have displayed to date. You only
do a job well if you really enjoy it.

What wishes do you have as
regards SWITCH’s customers
My wish is that the customers and
SWITCH will continue to see them-
selves as a single community, pursu-
ing and attaining common goals. The
tendency to order just any old service
and have it delivered free to the door-
step is not, I believe, going to repre-
sent SWITCH’s future. There are oth-
er suppliers you can turn to for that.

Where do you go to relax
away from your job?
One form of relaxation, for example,
is travelling by train (laughs). I’ve also
got four grandchildren and I stay in
close contact with them. When time
allows, I also enjoy spending leisurely
hours with my family in our f lat in the
sunny Upper Engadin. I sometimes
travel there by train too.

SWITCH realised that it had to estab-
lish organisationally clear structures,
since growth had become so strong. It
was a time when the strategy was sub-
jected to a thorough review. This con-
firmed that what we had been doing
up until then had been right and it al-
so defined the direction that we ought
to be taking in future. With this reor-
ganisation, we gave the business a new
structure and brought in a new layer
of hierarchy, that of head of division.

What sort of a relationship
do you have with your
colleagues?
Fundamentally, I try to maintain a re-
lationship with my colleagues at work
that is as much of a partnership as
possible. With several of them I would
even call the relationship a close one.
There are also a couple of colleagues
who I knew beforehand and who fol-
lowed me to SWITCH.

Where do you see SWITCH’s
strengths?
SWITCH’s strengths are certainly to
be found amongst its employees – es-
pecially the wealth of experience of the
many who have been with SWITCH
for a very long time. They have helped
shape the development of the internet
from the very beginning.

How is SWITCH positioned
internationally?
Particularly at the beginning, it was a
bit difficult for SWITCH to act in the
political arena. We were somewhat
isolated in Europe – in other words, we
did not really belong to it. We knew,
however, that academic teaching and
research in Switzerland needed Euro-
pean cooperation. We therefore put a
particularly strong effort into mak-
ing sure that our presence was noticed
internationally. SWITCH pursued a
policy of working together with oth-
ers in committed partnerships. Jürgen



1987 «Computer memory
requirements are growing
by 1 address bit per 18 months.»
IBM

Tw e n t y y e a r s o f SW I T CH

The Foundation aims to create,
promote, offer, participate in
and preserve the requisite bases

for effective use of modern methods of
teleinformatics at the service of educa-
tion and research in Switzerland.”
Reading the first sentence of SWITCH’s
statutes of 22 October 1987 today gives
us the impression that SWITCH has to
be much more than twenty years old.
The times when words like “teleinfor-
matics” were important and modern
have long since gone. Back then, how-
ever, they were ahead of their time. In
1978, nine years earlier still, scientists
had started to think about a research
network in Switzerland. In our coun-
try, however, the time was not yet
ripe for that. What was set up then
was EARN, the European Academ-

ic Research Network, and it offered
accesses in Switzerland too. In 1984,
members of CICUS (the Commission
pour l’Informatique de la Conférence
Univérsitaire Suisse) developed the
idea of a national research network
for Switzerland. In 1985, CICUS de-
cided to set up the Swiss TeleCom-
munication System for Higher Educa-
tion and Research, abbreviated simply
to SWITCH. The acceptance of the
federal government’s 1986 white paper
on “special measures to promote fur-
ther education and research in data-
processing and the engineering sci-
ences” and the start-up appropriation
of 15 million francs from the Swiss
Confederation made it possible for
SWITCH to begin to take shape in the
legal form of a foundation.

Back in 1987, there was still no mention
of the registration and administration
of domain names. At the beginning
of 1987, the .ch domain had not yet
come into existence. In May 1987, Jon
Postel, the founder of IANA (the Internet
Assigned Numbers Authority), entered
the .ch top-level domain in the DNS
at the request of Prof. Dr. Bernhard
Plattner of the ETH (Swiss Federal In-
stitute of Technology) in Zurich. Given
that Plattner took charge of SWITCH’s
business ad interim immediately after it
was set up and given that SWITCH also
had the remit of building up the Swiss
academic and research network, Plattner
transferred the .chdomain from theETH
to SWITCH. Ever since then, SWITCH
has been responsible for the administra-
tion of the domain names under .ch.

In June of the same year, Urs Eppenberger,

an engineer, started work as SWITCH’s first

paid employee. Prof. Dr. Bernhard Plattner

remained its interim general manager.

By then, the first megabit connections

had already been set up between the

Federal Institute of Technology’s loca-

tions in Lausanne and Zurich and also

between its Zurich site and the institute

in Villingen, which is known today as

the PSI (Paul Scherrer Institute).

Prof. Dr. Bernhard Plattner, SWITCH’s first general manager ad interim.

Status as per 31.12.: 3 domain names

■ Thiswas theyear that IBMlaunched
a new line of personal computers, the
«PS/2». They worked with Intel’s fast
new 80386 chip and established two
technical systems as standards for
the PC: the 3 1/2-inch f loppy disk
drive and the VGA screen. The PS/2
turned out to be a huge success, and
IBM sold more than a million of
them before the year was out. IBM’s
new operating system, OS/2, on the
other hand, was to be a f lop.

H i s t o r y o f c ompu t i n g

An Apple Macintosh SE

■ Apple launched the Macintosh II
and the Macintosh SE and also cre-
ated Hypercard, an intuitive database
program, whose interlinking capa-
bilities were one of the precursors for
the development of the World Wide
Web.
■ Microsoft put Windows 2.0 on the
market, but this newfangled operating
system, including the option of con-
trolling it with a mouse, went more or
less unnoticed.

20 years SWITCH20 years SWITCH

S W I T C H b i t s



1988

S W I T C H b i t s

SW I TCH p r o v i d e s i t s f i r s t s e r v i c e s
f o r Sw i s s u n i v e r s i t i e s

The principal focus in the year
following SWITCH’s creation
was on constituting its statutory

bodies and building up the foundation’s
office. Prof. Dr. Jürgen Harms, who had
made a crucial contribution to setting
up the foundation, thanks to his nation-
al and international commitment, be-
came its first president – a position he
was to hold until 2000.
Harms appointed Peter Gilli as gener-
al manager. By the end of the first full
business year, they had succeeded in
building up a small but effective team.
Despite the fact that the discipline was
still young, it had already acquired
experience in bringing networking to
organisations by means of telecom-
munication technologies and had pro-
vided active support to SWITCH even
before it was set up.
That explains how it was possible for
SWITCH to offer its first services to
the Swiss universities in the course of

that same year, which saw the birth
of SWITCHlan. Establishing the net-
work between the first two locations,
Zurich and Lausanne, laid its founda-
tion stone. That step had been preced-
ed by conceptual work, calls for ten-
ders to supply the infrastructure, and
landmark decisions on what hardware
to use. Even at that early point in time,
SWITCH decided in favour of Cisco,
although that company had only just
come through its start-up phase.
It was also in 1988 that the first e-
mails were exchanged between Swiss
universities using SWITCH’s infra-
structure. No uniform standard had
come into being for that activity yet.
Being able to exchange e-mails across
various user-specific platforms thus
represented a massive challenge for
SWITCH. SWITCHmail with its in-
ternational links was the first net-
work-based service offered to the uni-
versities.

Creation of SWITCHlan: SWITCH took over

the line between Lausanne and Zurich. SWITCH’s

main functions were e-mail and the network.

Peter Gilli became its general manager.

In October, Thomas Brunner took up his work as

deputy director (today: managing director) and

Thomas Lenggenhager began his job as infor-

mation engineer. At the end of June, there were

six people employed in SWITCH’s office.

SWITCH commissioned the first Cisco router in

Europe, after Thomas Brunner had evaluated it at

the Federal Institute of Technology (ETH) in Zurich.

Jürgen Harms became the first president of the SWITCH foundation,

an office he was to keep until 2002.

Status as per 31.12.: 5 domain names

■ Steve Jobs, one of the co-founders
of Apple, had left that company and
set up a new business of his own,
which launched its NeXT computer
in 1988. The machine was going to
play an important part in the his-
tory of the World Wide Web. The
NeXT was ahead of its time as far as
many of its innovations were con-
cerned but, with a starting price

of USD 6500, it was too expensive to
ever build up a big market for itself.
■ Apple introduced its Macintosh IIx. It
incorporated a new processor, the Mo-
torola 68030, and operated at the amaz-
ing speed of 3.9 MIPS.
■ With “Tin Toy”, Pixar won the Oscar
for the best short cartoon film, the first
award of its kind to go to a film with
computer animation.

H i s t o r y o f c ompu t i n g

20 years SWITCH20 years SWITCH

«Develop for it? I’ll piss on it.»
(when asked if he was going
to develop software for the NeXT
computer)
Bill Gates

The first Cisco router

in Europe



1989 «I believe OS/2 is destined to be
the most important operating system,
and possibly program, of all time.»
Bill Gates

S W I T C H b i t s

A l l Sw i s s u n i v e r s i t i e s c o n n e c t e d t o SW I T CH l a n

I n 1989, SWITCH attained its first
objective in that all the Swiss uni-
versities were connected via the

SWITCHlan regardless of their various
systems and protocols. In 1989, that was
very much more difficult than what we
have come to expect today in the Age
of the Internet. Even before SWITCH
came into being, there had been con-
nections between individual universities
in Switzerland. There were already data
lines linking the two Federal Institutes
of Technology in Zurich and Lausanne
as well as the PSI (Paul Scherrer Insti-
tute) – fast leased lines handling 2 Mbit/
s. It was, in particular, the users of DEC
VMS systems that had their computers
interlinked via these leased lines and
the public X.25 network operated by
Switzerland’s then publicly-owned PTT.
SWITCH had to make allowance for
those existing applications, but, at the
same time, it had to make sure that the

inter-university links satisfied the latest
technical standards. For that reason it
built up a multi-protocol network based
on routers. The new network was called
SWITCHlan by analogy to the idea of a
LAN (local area network), which inter-
connected computers within a universi-
ty. The name was intended to signal that,
as of then, it was going to be possible to
communicate between computers at dif-
ferent universities. The link element be-
tween SWITCHlan and the network of
each individual university took the form
of the SWITCH Access System (SAS).
This was a successful concept, and, by
the end of 1989, all the Swiss universities
and the CERN nuclear research centre
were connected to SWITCH’s network
at either 64 or 128 kbit/s. The network’s
backbone, comprised of the two Federal
Institutes of Technology, the PSI and the
universities of Lausanne and Zurich, was
in the form of a 2-Mbit/s link.

In the same year, an IP link across

the Atlantic was established,

as was the first link with

southern Germany.

TCP/IP, the protocol used in the

internet today, became a dominant

network protocol in the academic

community. Neither the universi-

ties’ mainframes nor the research-

ers’ PCs had TCP/IP built into

their operating systems. It was

thus necessary to install additional

software to have internet access.

SWITCH’s office team at the end of 1988 (from left to right): Peter Gilli,

Thomas Lenggenhager, Simon Poole, Franziska Remund, Urs Eppenberger and

Thomas Brunner.

Status as per 31.12.: 7 domain names

■ Intel launched its 80486 chip, the
first processor on the market con-
taining more than a million tran-
sistors. In its fastest version, the
new processor worked at 25 MHz
and handled up to 20 MIPS.
■ Creative Labs created Sound-
Blaster, which was to be the world’s
most successful sound card and

thus gave computers access to music.
■ Maxis brought SimCity onto the
market, and this computer game was
to develop into one of the most popu-
lar games ever. Players start with an
empty tract of land and have the job
of building a city. They have to con-
struct roads, hospitals and schools,
collect taxes and make sure that the

city attracts as many inhabitants
as possible.

A contemporary

Atari computer

H i s t o r y o f c ompu t i n g

20 years SWITCH20 years SWITCH



1990 «In ten years, computers
will just be bumps in cables.»
Gordon Bell

S W I T C H b i t s

SW I TCH s t a r t e d i t s a c t i v i t y a s t h e r e g i s t r y
f o r . c h d oma i n n ame s

I t was not until 1990(!) that SWITCH
became the registry for the .ch top-
level domain. To begin with, there

was little for it to do. The first Swiss
domain names were eth.ch, cern.ch
and switch.ch, followed by the domain
names for the various Swiss universi-
ties, such as ethz.ch, epf l.ch, unige.ch
and unibas.ch. The internet was still in
its slumbers, and, since only universi-
ties and a handful of big companies had
access to it, there was correspondingly
little interest in domain names. Apply-
ing for a .ch domain name was simple in
that all that was required was to com-
plete the application form and submit

it to SWITCH by e-mail, telefax or let-
ter. The rules were much stricter then
than they are today. Each company or
organisation was permitted to register
one domain name only, and that had to
be as close as possible to its real name.
No charge was made for registration.
There was no provision for private in-
dividuals to become holders of domain
names. It was quite simply impossible
in 1990 to imagine what a private indi-
vidual would have done with an internet
domain name. It is worth recalling that,
even then, it was already possible to
register a domain name for later with-
out connecting it up to a name server

straightaway. Right up to the present,
SWITCH has differed from most other
registries in allowing such a practice.
In the initial years, the number of re-
quests for domain names could almost
have been counted on the fingers of one
hand. And certainly the fingers on the
hands of all the members of SWITCH’s
staff at that time would have more than
sufficed. By the end of 1994, the to-
tal inventory of registered .ch domain
names stood at 300. The main use made
of those internet addresses was for
e-mail; the World Wide Web had not yet
come into being.

Setting up of a broadband connection to the American uni-

versity and research network. In the framework of the EASI

programme (European Academic Supercomputer Initiative), run

by IBM, a 1.5 Mbit/s line was set up to connect the ERN to the

American research network, NFSNeT, which all the Swiss universi-

ties were also permitted to use for their traffic into the internet.

SWITCH operated a central e-mail infrastructure, which

processed 4000-5000 e-mail messages per day.

SWITCH became Switzerland’s first “internet service provider”.

That being so, Radio DRS, ABB Research, the Flugzeugwerke

Emmen and the Swiss Federal Office of Meteorology and

Climatology (SMA) were also connected up to SWITCHlan.

Status as per 31.12.: 15 domain names

The SWITCHlan topology in 1990.

■ The internet was slowly developing
beyond the original idea of a defence
and research network. The original
ARPANET was disbanded in the
USA and The World started operat-
ing as the world’s first commercial
provider. It offered access to the in-
ternet using dial-up telephone lines.
■ On 22 May 1990, Microsoft pre-
sented its Windows 3.0, the first

successful Windows operating sys-
tem. It was compatible with (most)
DOS programs and made it possible
to control a computer using only a
mouse. For the first time, it was pos-
sible to have several programs run-
ning at the same time on a personal
computer.
■ Apple started to sell the Macintosh
Classic. The tiny Mac with its typical

“washing-machine look” became a
big success, particularly at universi-
ties and among students – countless
theses and dissertations were tapped
out on a “washing machine”.

Macintosh Classic

H i s t o r y o f c ompu t i n g
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FWE

ETHZ

SMA
UniSG

UniZH

PSI
UniBAS

BelWü

UniNE
UniBE

UniFR

UniLS
EPFL

CERN

UniGE

Montpellier

NSFNet (US Internet)

ABB

Up to 128 kbit/s

Up to 128 kbit/s



1991 «By the end of this decade,
I foresee massive unemployment among
the ranks of American programmers,
systems analysts, and software engineers.»
Ed Yourdon

S W I T C H b i t s

Tim Berners-Lee invents the World Wide Web

For thirty years, the internet re-
mained no more conspicuous
than a caterpillar. The network

had all the charm of a tax return and it
was just about as difficult to manage.
It required complicated commands,
and any user not knowing the right one
was going to be at a total loss. It is thus
not surprising that the internet had but
few users outside of academia and the
military. All that changed at a stroke
in 1991. The internet – that formerly
so unsightly caterpillar – was trans-
formed into a splendiferous butterf ly,
the World Wide Web – and it happened
in Switzerland. It was the brainchild of
Tim Berners-Lee, who created it more
by chance than to meet a real need at
the CERN nuclear research centre in
Geneva. He had already sketched the
outlines of the World Wide Web in

March 1989 in a work called “Infor-
mation Management: A Proposal”.
The aim of his work had been to pro-
vide an information tool to the CERN
nuclear-physics researchers scattered
around the world. Later on, he com-
mented on the paper himself in these
words: “this document was an attempt
to persuade CERN management that a
global hypertext system was in CERN’s
interests”. Working with a programmer
called Robert Cailliau, he revised his
proposal and submitted it again in Oc-
tober 1990. Whereas the words “a web”
only occur twice in the first paper, the
two authors used the term “WorldWide
Web” explicitly in the second paper.
Only a matter of weeks later, Lee set
about programming an initial version
of the World Wide Web on a NeXT. By
Christmas 1990, the Web was ready for

demonstrations on the NeXT using a
text-based browser.
After that, events moved fast. In March
1991, a beta version of the “line mode
browser” was released for Unix. On 17
May 1991, CERN officially released the
World Wide Web on its key comput-
ers. In August, the information and
program files were made freely avail-
able in the Usenet. In December, CERN
employees officially presented the Web
at “Hypertext’91” in San Antonio. The
World Wide Web had been invented.
However, as had been the case with the
internet itself, it was still only used by
initiated individuals, i.e. by scientists,
engineers and programmers. Even two
years later, in September 1993, Web
traffic accounted for just 1% of the total
data traffic on the internet.

Willi Huber joined SWITCH on 1 November 1991.

Today, as the head of Network, he is responsible for

the expansion and operation of the SWITCHlan

Swiss academic network.

SWITCH’s DNS servers were entered in the DNS root by IANA.

SWITCH became the leader of the COSINE-MHS

project (Cooperation for Open Systems Interconnec-

tion in Europe – Message Handling Service), the aim

of which was to introduce worldwide e-mail com-

munication for the academic network in Europe.

The Swiss National Scientific Computer Cen-

tre in Manno (CSCS) was connected up to the

SWITCHlan using a 2-Mbit/s line.

The NeXT computer which Tim Berners-Lee used for programming the first version

of the World Wide Web.

Status as per 31.12.: 23 domain names

■ Philip Zimmermann launched
his PGP (Pretty Good Privacy) en-
cryption system, which triggered a
heated debate over electronic rights
that was to rage for many years. It
had been Zimmermann’s aim to
give all individuals the possibility
of exchanging electronic messages
in such a way that the secret serv-
ices would not be able to read them.
Initially, a ban was imposed on ex-
porting PGP from the USA, since
strong encryption systems fell un-
der the American export legisla-

tion – like armaments. Zimmermann
reacted by publishing the whole of
the program’s code as a book, and it
was permitted for the code to leave
the USA in this printed form. More
than sixty volunteers painstakingly
rewrote the code and recompiled the
program.
■ info.cern.ch was the first webpage
to go online anywhere in the world. A
copy of it can still be called up today
on the servers of the World Wide Web
Consortium. That page explained
what the Web was and how it worked:

“The World Wide Web (W3) is a
wide-area hypermedia information
retrieval initiative aiming to give
universal access to a large universe
of documents.”
■ On 17 September, a Finish student
called Linus Torvalds published the
first Linux system on various news
groups in the internet’s Usenet.
Linux became an almost instant suc-
cess, primarily because program-
mers all around the world devel-
oped the system further and made
their work available to others.

H i s t o r y o f c ompu t i n g
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1992 «Sicherheit ist nur für Banken
wichtig. In der Hochschulwelt ist
Sicherheit kein Thema.»
Thomas Brunner

T h e wo r l d s t a r t s t o t a l k a b o u t “ s u r f i n g i n t h e i n t e r n e t ”

In 1992, the number of hosts in the
worldwide internet passed the mil-
lionmark, as the network was slow-

ly but surely entering public awareness.
However, the internet still remained a
matter for specialists. In 1992, the first
two texts about the internet targeted on
a general public appeared. They were
Brendan Kehoe’s “Zen and the Art of
the Internet – a Beginner’s Guide to the
Internet” and “Surfing the Internet: an
Introduction” by the American librar-
ian Jean Armour Polly. The latter was
a comprehensible introduction to the
internet for her fellow librarians, which
had been commissioned by the Wilson
Library Bulletin. For her title, she chose
a simple metaphor for using the inter-
net – an idea inspired by the picture of
a surfer on the mouse pad she was us-

ing at the time in the Apple Library in
Cupertino. Polly has kept the nickname
of “mother of the internet” right up to
today, and her residence in the web is at
the highly appropriate address of: www.
netmom.com
The first academic networks in Europe
were already in operation at the end
of the 1970s. The majority of those,
however, were organised in a nation-
al framework and focused solely on
individual lines of research. The first
pan-European initiative was RARE
(Réseaux Associés pour la Recherche
Européenne), which was launched in
1986. In addition to the requirements
placed on an academic network by re-
searchers, the needs of teaching start-
ed to gain in importance too. SWITCH
was a project partner in RARE and

worked actively with other academic
networks to achieve the reciprocal net-
working of the national organisations.
Although the European academic net-
works were interconnected through
the RARE project, there was still no
overall body to run them to ensure
their efficient coordination at Europe-
an level and to undertake operational
functions. The answer to this problem
was called Dante. Extensive prepara-
tions in 1992 finally led to the setting
up of the Dante organisation in 1993,
and SWITCH participated in it. Dante
took on responsibility for developing
and operating the infrastructure for
the European and worldwide network-
ing of the European academic net-
works.

SWITCH moved out of its offices at the

Federal Institute of Technology and

into new ones located at Limmatquai

138 near Central Square in Zurich.

More and more commercial customers and

most of the predecessors of the present-day

universities of applied sciences were connect-

ed up to the SWITCH Backbone by this time.

Its new customers included the R&D depart-

ment of the then still publicly-owned PTT.

SWITCH operated an e-mail gateway on

behalf of the PTT. That made it possible for

the latter’s customers to exchange e-mails

with internet users all over the world.

Status as per 31.12.: 64 domain names

The American librarian, Jean Armour Polly, looking for a simple metaphor for using the internet. The mouse pad she happened

to be using had a picture of a surfer. (Photograph: Frank Brüderli; photograph of mouse pad © Imagepoint)

■ The Internet Society (ISOC) was
set up in Kobe (Japan). Its work has
concentrated on four pillars: stand-
ards, public policy, education and
training/membership. ISOC’s mem-
bership has now grown to more than
150 organisations and in excess of
20 000 individual members from at
least 180 countries. The bodies be-

longing to ISOC include the Internet
Engineering Task Force (IETF) and In-
ternet Architecture Board (IAB).
■ Microsoft was busy working on the
development of Windows NT, a fur-
ther advance for its operating system
in that it broke away from the straight-
jacket of the DOS kernel. “Windows
NT addresses 2 Gigabytes of RAM,

which is more than any application
will ever need” was how Microsoft
described the new system.
■ The World Bank set up an internet
connection.

H i s t o r y o f c ompu t i n g
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1993
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«IBM? We don’t even think about
those guys anymore. They’re not
dead, but they’re irrelevant.»
Larry Ellison

Ma r c A n d r e e s s e n c r e a t e s
t h e w e b b r ow s e r

A lthough the World Wide Web
had already been in existence
for several years, at the start

of 1993 it was still more of a good idea
than a reality that was really being used.
It was quite simply too cumbersome to
call and use web pages. That also struck
Marc Andreessen, an undergraduate at
the University of Illinois, who had only
just turned twenty at the time. To top
up his student grant, he also worked
in the National Center for Supercom-
puting Applications (NCSA) in Cham-
paign, Illinois. He managed to con-
vince a programmer called Eric Bina to
program a web browser with him. An-
dreessen paid back Bina, an avid base-
ball fan, by fitting a television connec-
tion to his workstation. It took the two
less than four months to write the first
NCSA mosaic browser for X-Windows,
the graphic user interface used by Unix
computers. Officially, the browser did
not even exist in the research centre.

After all, there had been no contract for
it - and certainly no budget.
When a friend demonstrated the
browser to Martin Smarr, who was
head of the NCSA at the time, he was
at first enthralled and then dumb-
founded to learn that it had originat-
ed in his own institute. However, he
ascribed its qualities to the technol-
ogy and not the people. When Marc
Andreessen graduated in December
1993, the NCSA offered him a job, but
in a different department - not on the
browser project.
At the age of 22, Andreessen thus re-
acted by leaving the NCSA and setting
up his own company, Netscape Com-
munications, along with Jim Clark.
Clark had already set up one company,
Silicon Graphics, but had also left it.
Netscape’s share of the browser mar-
ket skyrocketed to as much as 90% be-
tween 1993 and 1996.

Thedata trafficmeasured on the SWITCHlan exceeded 50 gigabytes per month.

New customers connected up to SWITCH included the IBM research laboratory

in Rüschlikon, Sandoz, the European Community’s Joint Research Centre (JRC)

in Italy and the International Telecommunication Union (ITU) in Geneva.

Dial-SWITCHwas introduced.The new service offered

dial-up internet access to private individuals using

an analogue telephone line or ISDN.

SWITCHwas entrusted with the task of administering the .li top-level domain.

By 1993, 148 domain names had been registered under .ch and .li taken together.

Status as per 31.12.: 148 domain names

The first NCSA mosaic browser for X-Windows, the graphic user interface for Unix

computers. This was programmed by Marc Andreessen and Eric Bina in 1993.

■ Intel launched its “Pentium” pro-
cessor. The chosen brand name sig-
nified that was the fifth generation
of x86 processors. Intel changed to
a name instead of a string of dig-
its, since it was not possible to pro-
tect the latter. With the Pentium, it
became possible for the first time
to execute several overlapping in-

structions, and the new processor
provided better support for graphics
and music than ever before.
■ Towards the end of the year, id Soft-
ware launched a computer game called
“Doom”, which became a synonym for
“ego-shooter”. It was the first game
that it was possible to extend by add-
ing new user-created environments.

H i s t o r y o f c ompu t i n g

Elite American soldiers used a de-
rived version of the game for train-
ing to release hostages from embas-
sies.
■ The White House went online,
and Bill Clinton became the first US
president to be accessible by e-mail
at the address of president@white-
house.gov.

20 years SWITCH20 years SWITCH



1994 «I see little commercial potential for
the Internet for at least ten years.»
Bill Gates

S W I T C H b i t s

Ya h o o b e c ame t h e f i r s t w e b d i r e c t o r y

The World Wide Web was grow-
ing rapidly by this time, espe-
cially in the USA, and, as its

popularity increased, the number of
web pages swelled quickly too. The
negative side of this was that it became
increasingly difficult to note the good
websites and to find one’s way around
the web. Two students at Stanford Uni-
versity, David Filo and Jerry Yang,
thus had the idea of starting a comput-
er-based collection of good web ad-
dresses. Once the list had several hun-
dred items in it, it too became rather
cluttered. The two budding electrical
engineers then wrote a program that

was capable of structuring the list hier-
archically and, to this, they added a
search function. Their friends asked if
they could use the list too, and so they
simply placed it in the web and gave it
the name “Yet Another Hierarchical
Officious Oracle“, or Yahoo for short.
After a couple of weeks, a hundred
surfers were calling up the list every
day, and thereafter this number dou-
bled every month. When Filo and Yang
added the possibility for their visitors
to add their own links, the number of
users shot up even faster. After only a
few months, Yahoo was responsible for
the lion’s share of the internet traffic

on the computers of Stanford Universi-
ty. Yahoo was eventually forced to leave
Stanford University and found a new
refuge with Netscape. Marc Andrees-
sen provided the two students with a
server in Netscape’s server room and
also a powerful data line. More traffic
meant more work. Halfway through
1995, Filo and Yang had to take time
off from their university studies to
cope with it. They never returned to
university. Since they had depended on
their university grants, they were now
forced to find a new way of earning
money. To do that, they started selling
advertising on Yahoo.

The number of registered domain

names stood at around 260, and

SWITCH’s headcount grew to 14.

SWITCH attended TeleNetCom 94

and, along with the HSR (Hochschule

für Technik, Rapperswil) advertised

for access to the internet for private

customers using the catchphrase “the
superhighway is here“. The TeleNet-

Com exhibition took place in

the Züspa-Hallen in Zurich (photo).

Status as per 31.12.: 260 domain names

Erecting the stand at TeleNetCom 94 in the Züspa-Hallen in Zurich. The banner bearing the catchphrase is still lying

on the floor. SWITCH carried out that action in cooperation with the HSR (Hochschule für Technik, Rapperswil).

■ The law firm of Canter & Siegel,
Arizona, was the first to distribute
advertising by e-mail in the inter-
net. Network users objected to this
«spam” and jammed the law firm’s
computer by sending electronic pro-
test letters “f lames”).

■ Electronic commerce was slowly be-
ginning to take shape. In the USA, Piz-
za Hut opened the first online service
for ordering pizzas, and the first cyber
bank, First Virtual, opened its virtual
doors for business.

■ Iomega reacted to the growing need
for storage capacity by launching its
Zip Disk. The exchangeable-medium
storage system began with 3.5-inch
disks holding 100 MB, but Iomega in-
creased the capacity of its system to 2
GB over time.

H i s t o r y o f c ompu t i n g

Vobis’

Highscreen

BlueNote II
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1995 «I predict the Internet will soon
go spectacularly supernova and
in 1996 catastrophically collapse.»
Robert Metcalfe

S W I T C H b i t s

R e a l N e tw o r k s b r i n g s w i r e l e s s
i n t o t h e w e b

Computers “see” the world sole-
ly as files, and, since the in-
ternet is a computer network,

the internet and the World Wide Web
can also only deal in files. That has its
disadvantages. One of these, by way of
example, is that a computer can usual-
ly only begin to work on a file once it
has been transmitted to it in its en-
tirety. That does not matter in the case
of texts, but with music, on the other
hand, it means waiting. Rob Glaser, a
former Microsoft employee got fed up
of having to wait for music and hit on
the idea of no longer transmitting data

in the form of packets but in the form
of streams. With his company, Real-
Networks, Glaser developed the princi-
ple of streaming. This is comprised of
three elements: a sender, a data stream
and a player. The player can start to
play back the (music) data from the
data stream as soon as it has built up
a sufficiently large buffer of data. This
principle made it possible to transmit
music and video films efficiently. Since
the player never has to wait for the end
of the file, even live transmissions are
possible. That is when radio broadcast-
ing entered the internet.

In the autumn, SWITCH celebrated five years of internet access in

Switzerland (photo). The number of domain names registered

under.ch and .li had grown to 1257. The registration and administra-

tion of domain names now took up so much time that one member

of SWITCH’s network group was assigned to work on it full-time.

The administrations of several of the Swiss cantons expressed

the wish to be connected up to SWITCH’s network. Initial plans

were prepared to increase the data throughput to something

in the range of 34-155 Mbit/s. The aggregate data traffic of all

the university bodies broke through the 1-Gbit/s barrier.

By July 1995, approximately 67 000 hosts (web servers and other

computers) were registered in the DNS (Domain Name Sys-

tem) under the .ch top-level domain. The figure for Europe as a

whole stood at 1.7 million, and worldwide it was 6.6 million.

Status as per 31.12.: 1257 domain names

Autumn 1995: SWITCH celebrated the first five years of Switzerland’s connection to the internet.

■ On 15 February 1995, the FBI ar-
rested Kevin Mitnick, the world’s
most wanted hacker in a motel
in Raleigh, North Carolina. For
years, the FBI had been chasing
him to and fro across America.
The FBI had put him on its list of
most wanted criminals.
■ For the first time, the volume of
data carried in the internet using
the World Wide Web exceeded that
using FTP (File Transfer Protocol).

H i s t o r y o f c ompu t i n g

The internet had become so popular
that online services not based on the
internet were forced to start using the
web too. America Online and Com-
puServe thus decided to offer their
members internet access too.
■ Netscape went public with Nasdaq’s
third-largest IPO ever and triggered a
whole wave of further IPOs. Alcohol-
ics Anonymous in the USA opened
up an online advice unit, the Vatican
went online (www.vatican.va) and

Pixar brought “Toy Story” to the
cinema screen, the first computer-
generated feature film.
■ Microsoft began selling Win-
dows 95. This operating system no
longer needed to build on DOS and
worked with 32 bits. It was the first
operating system to be marketed
with an extravagant road show and
a song of its own - “Start me up” by
the Rolling Stones.

20 years SWITCH 20 years SWITCH



1996 «By the year 2000, 80% of all companies
will be in the internet, but only 14%
will know precisely why.»
New York Times, 1996

S W I T C H b i t s

T h e CH/ L I DOM - REG g o e s o n l i n e

Up until this point in time, the
registration and administra-
tionofdomainnameshadbeen

an ancillary function for SWITCH. In
the course of 1995, domain names had
become so important in Switzerland
too that SWITCH decided to make its
registry “CH/LI DOM-REG” into a de-
partment in its own right and set up a
separate website for it at the beginning
of 1996. By the end of the year, there
were already four employees working
for the helpdesk, answering inquiries
from customers by e-mail or telephone.
Prospective holders of domain names
were given the option of completing

the registration form immediately on-
line as an alternative to downloading
it as text. The rules applicable to regis-
teringadomainnamewerereformulated
in a separate “policy” document. These
rules were also radically liberalised
compared with the early years, in that
organisations and private individuals
were henceforth allowed to register as
many domain names as they wanted
to. The restriction to names that had to
be as close as possible to the organisa-
tion’s actual name was abandoned. The
new basic principle was “first come,
first served” – whoever submits an
application for a particular domain

name first, actually becomes its holder.
It is the holders who are now liable for
making sure that they are entitled to
use the domain names registered by
them. SWITCH introduced a further
change compared with the early years
in that it imposed charges for regis-
tering and administering domain
names. The initial registration cost 160
Swiss francs in 1996, and the annual
fee was 96 Swiss francs. Despite these
charges, the number of domain names
grew four times faster than had been
budgeted and stood at 9002 at the end
of the year.

Twenty-five internet service providers (ISPs) were ac-

tive in Switzerland, selling internet services. As the

number of users grew, so too did the concerns about se-

curity. SWITCH reacted by setting up SWITCH-CERT.

The Zurich-Lausanne-Manno network had 100% redundancy

added to it. The capacity of the line to the USA was increased

from 2 to 4 Mbit/s. News servers were set up in Lausanne and

Berne to distribute the flood of traffic over the leased lines.

The number of organisations connected up to

SWITCHlan reached a new peak of 115 uni-

versities and commercial businesses.

■ Microsoft launched its Internet
Explorer in competition with Net-
scape’s Navigator and distributed it
free-of-charge. That led to a bitter
competitive battle on the browser
market between Netscape and Mi-
crosoft. Intel introduced a 200-MHz
version of its Pentium processor.
■ The US Senate enacted the Commu-
nications Decency Act (CDA), which
prohibited the publication of “immor-
al” content through the internet. That
law led to a heated debate all around
the world regarding the rights of free-

Status as per 31.12.: 9002 domain names

H i s t o r y o f c ompu t i n g

dom in the internet. A leading role was
played by John Perry Barlow, the former
lyricist of the legendary Grateful Dead
rock group and founder of the inter-
net civil rights organisation, Electronic
Frontier Foundation (EFF).
■ More and more organisations and
prominent individuals were setting
up their own websites. One exam-
ple was Swiss television, DRS, with
a homepage providing information
about its broadcasts and schedule.
The French prime minister, Alain Ju-
ppe, opened his personal homepage

at www.premier-ministre.gouv.fr.
Philosophers at the universities of
Berlin, Bonn, Hamburg, Heidelberg
and Vienna came together in the in-
ternet to establish a German-speak-
ing philosophy gateway (Deutscher
Philosophie-Knoten). An interest-
ing offshoot was the creation of
“Ariadne”, a specialised search en-
gine for philosophical topics.

www.nic.ch, the registry’s first website

20 years SWITCH 20 years SWITCH

First online application form
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«The number of unfilled positions
for IT employees at large and mid-
size US companies is approximately
190,000 nationwide.»
ITAA

SW I TCH s e t s o u t t o r e - c o n q u e r l e a d i n g p o s i t i o n s

Switzerland’s academic network,
which had been initiated and en-
couraged by a pioneering injec-

tion of finance by the Swiss Confedera-
tion, was considered as exemplary up
until the early 1990s. By 1997, however,
it had lost its leading position and had
even become unsustainable some time
before.An independent groupof experts
recruited from a broad range of fields
produced a report called “SWITCHng”
(SWITCH Next Generation), which
pinpointed the network’s weaknesses
and issued recommendations for the
academic network’s future.
That report stressed the importance of
the network for Switzerland as an edu-
cation and research location. Its most
important recommendation was to ex-
pand the academic network and the
international connections and to link
them together to form a top-perfor-
mance high-speednetwork. Internatio-
nally,oneof themosturgentbottlenecks
needing particular action was the link
with the USA. In order to be able to
cope with the tougher requirements,
it was also necessary to make progress
in enhancing the communication net-
works within the Swiss university in-
stitutions themselves. It was proposed

that the money needed for these meas-
ures and for operation be provided in
the form of reinforced central funding
from the Swiss Confederation, but that
the universities should also progres-
sively contribute to financing it too as
a means of encouraging them to moni-
tor their intensity of use of the net-
work.
The rapid growth of the internet had
the effect that various commercial tele-
communications businesses in Swit-
zerland built up internet services and
positioned themselves in the market as
internet providers. SWITCH had al-
ready been performing this role for the
Swiss universities since the early 1990s.
It had also offered these services to pri-
vate businesses as a subsidiary activ-
ity. Now that a genuine ISP market had
come into being, SWITCH decided to
withdraw from providing services to
commercial customers and sold that
line of business to the company now
known as Swisscom.
The SWITCHng report and the im-
proved financial basis resulting from
selling its commercial customers pro-
vided SWITCH with a sound founda-
tion for continuing to develop its serv-
ices for the Swiss universities.

SWITCH celebrated its ten-year anniversary: “On Thursday,

23 October 1997, we will be lighting ten candles. Come and

celebrate with us” Such was the wording of the invitation to

the “Ten years of SWITCH” festivities in the Hotel Alfa in Berne.

The guests were members of the federal authorities, represen-

tatives of those cantons that run universities as well as university

employees, key business figures and media representatives.

■ Princess Diana’s accident in a
road tunnel under the River Seine
in Paris was the first major news
event that people all around the
world heard about first through the
internet. In 1997, Queen Elizabeth
II’s Christmas message was broad-
cast for the first time not only on
television and radio but through
the internet too.

■ IBM’s Deep Blue was the first chess
computer to beat a reigning world
chess champion. Gary Kasparov lost
a chess match against Deep Blue. In
February 1996, Kasparov had still
been stronger than the machine.
■ In a 7-2 verdict, the US Supreme
Court declared the Communications
Decency Act (CDA) to be uncon-
stitutional. In their reasoning, the

H i s t o r y o f c ompu t i n g

judges argued that the ban on im-
moral content curtailed the free-
dom of speech. In doing so, the
court declared that the prohibition
on abridging the freedom of speech
laid down in the First Amendment
was applicable to the internet too.

Status as per 31.12.: 32,562 domain names

There was a big turnout for SWITCH’s tenth anniversary celebrations in the Hotel Alfa in Berne.

20 years SWITCH20 years SWITCH



1998 «There isn’t an Internet company in
the world that’s going to fail because
of mistakes – Internet companies make
thousands of mistakes every week.»
Candice Carpenter of iVillage

S W I T C H b i t s

SW I TCH l a n t r a n s f o rm e d i n t o a p u r e I P n e tw o r k

The mission of the SWITCH
Foundation back in 1987 had
been to build up a data network

linking all Swiss universities with one
another and providing telecommunica-
tion services for the researchers. As it
first set about this task, SWITCH found
itself confronted with very heterogen-
eous systems and environments in the
universities. The SWITCH Access Sys-
tem (SAS) was thus inserted as a link
between SWITCHlan and the networks
of the individual universities. Origin-
ally, SAS was comprised of Layer-2

bridges and routers for DECnet and IP.
Later on, Cisco routers assumed this
function. Right at the beginning,
DECnet IV was the most important
protocol in SWITCH’s network, al-
though it was not long before the
internet Protocol (IP) was added to it.
In 1993, SWITCH added a third pro-
tocol, ISO CLNS. Contrary to what
DEC (and perhaps Cisco too) had
hoped, it was the IP protocol that be-
came the de facto standard around the
world. In 1998, SWITCH deactivated
the DECnet protocol, and SWITCHlan

was transformed from a multi-protocol
network into a pure IP one. The volume
of traffic on SWITCHlan continued
to increase quickly. In 1998, SWITCH
carried around 70% more traffic than
the year before. To keep pace with that,
the Zurich-Geneva link had to be en-
hanced from 24 to 30 Mbit/s and the
one with the USA from 8 to 12 Mbit/s.
The connection capacities of some of
the individual university locations were
also massively increased.

Christoph Graf took up work at SWITCH in 1991 for the

first time. He later moved to a post at Dante before coming

back to SWITCH in 1998. Upon his return, he took over

the System group and was head of SWITCH-CERT.

The SWITCHng contract was signed in November (photo).

SWITCH separated individual information services from

the use of the network and started to invoice them accord-

ing to the use made of them. That affected the Web-based

telephone-directory query service, SWITCHetv, as well as the

mail gateway services for fax, SMS and pager messages.

It was the web that was at the centre of public interest but,

for the Swiss universities, the Usenet’s news articles conti-

nued to play a big part. In order to be able to continue to cope

with the Usenet traffic volume, SWITCH further enhanced its

news servers in Geneva and Zurich in 1998. The new news-

server software provided so-called “sucking feeds”, an opti-

mised procedure for feeding and distributing news articles.

■ Apple’s new iMac was the market’s
first designer computer. Its semi-
transparent design caused a sensa-
tion way beyond the PC market and
created a new iDesign trend in its
own right.
■ Despite court battles to stop it in
the USA up until the very end, Mi-
crosoft launched its Windows 98.
The big objection to this had been

that the Internet Explorer was embed-
ded in the operating system. Through
that ploy, Microsoft was trying to en-
sure widespread use of its own web
browser.
■ On 11 September 1998, the US Con-
gress took the decision to publish
the Starr Report in which the special
prosecutor, Kenneth Starr, described
in lurid detail what Bill Clinton had

been up to where and how with his
“intern”, Monica Lewinsky, solely
through the internet. It was the first
time that a government had offered
its people an official document ex-
clusively through this medium.

Status as per 31.12.: 84,877 domain names

Signing the SWITCHng contract (from left to right): Dr. Georges Mityko, Ascom; Dr. Pascal Jacot-Guillarmod, University of Lausanne,

Prof. Dr. Jürgen Harms, University of Geneva and SWITCH’s president, a diAx representative (name unknown), Theodor Hatt, Univer-

sity of Zurich and SWITCH vice president, Professor Dr. Hansjürg Mey, Ascom, and Thomas Brunner, SWITCH’s technical director.

An Apple iMac Bondi Blue

20 years SWITCH20 years SWITCH
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1999 «It’s possible that we could see
200,000 viruses around Y2K.»
Carey Nachenberg

S W I T C H b i t s
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SW I TCHn g e n t e r s s e r v i c e

With the entry into serv-
ice of the new-generation
SWITCHlan backbone net-

work (SWITCHng), implemented with
diAx and Ascom, the Swiss universities
and Switzerland as a research platform
once again moved up amongst the inter-
national leaders as far as the computer-
infrastructure network was concerned.
Simultaneously with this migration, the
access networks through the university
routers were widened to a bandwidth of
100 Mbit/s (FastEthernet) – in all those

cases in which that had not been done
previously. In addition to the high-per-
formance link to the European research
network, TEN-155, that was already in
existence, the connection to the commer-
cial internet between Zurich and New
Yorkwas successively enhanced too.Asof
October 1999, the Swiss universities also
had direct access to Internet2 (Abilene)
and thus to the American universities
available to them, since SWITCH, as
an “Internet2 International Partner”,
was entitled to access Abilene. The

“SWITCHng” expert report had already
envisaged connecting the Swiss “univer-
sities of applied sciences” (Fachhoch-
schulen) to the SWITCHlan academic
research network. Having evaluated
their own resources, the Swiss univer-
sities of applied sciences decided in
August 1999 in favour of being con-
nected up to the conventional Swiss uni-
versities’ SWITCHlan network with a
minimum bandwidth of 2 Mbit/s.

The total number of domain names registered under .ch and .li doubled

in the course of 1999 from 84,877 (end of 1998) to 185,219 (end

of 1999). SWITCH took on new employees for its helpdesk to pro-

cess the growing number of requests and queries. In July, SWITCH

also concluded an outsourcing contract with a company called Pro

Fiducia Treuhand AG to handle its receivables and to issue its in-

voices. In November 1999, SWITCH introduced a new registry

system that had been developed jointly with CSC Ploenzke.

One of the dominant issues in 1999 was the pending so-called “change of
millennium”. Since some older computer systems were only able to process

the last two digits of the year, experts were afraid that changing the first

two digits might lead to problems. The media had a veritable field day

with the fear about the “millennium bug”. SWITCH decided to check all

its business-critical services in the course of 1999 in order to make sure

they were immune to the four-digit year change and also upgraded various

items of software and hardware. Thanks to these painstaking prepara-

tions, no problems worth mentioning occurred at the turn of the year.

■ At the time of the armed conflict in
Kosovo, the first real cyber war also
broke out in the internet. Military
hackers fought electronically against
enemy information releases, and the
information officers on both sides
used the internet deliberately as ame-
dium for spreading (dis)information.

■ The internet community discov-
ered the MP3 music format, and
pirates distributed music free-of-
charge through the internet. A
number of musicians also made use
of the new format. Tom Petty and the
Heartbreakers published “Free Girl
Now”, the A side of their new Single

“Echo” through the mp3.com website
against the wishes of their disc com-
pany, and Prince and David Bowie
also conducted experiments with
MP3 music.
■ Apple launched its PowerMac G4.
It was powered by a PowerPC G4
chip from Apple, Motorola and IBM.

Status as per 31.12.: 185,219 domain names

SWITCHng (SWITCH next generation) moved the computer-network infrastructure of the Swiss universities and Switzerland as

a research location up to rank amongst the international leaders.

According to Apple, it was the first
personal computer capable of more
than a million f loating-point op-
erations per second.

H i s t o r y o f c ompu t i n g
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2000 «In 1969 it took 64 KB to fly to the moon.
In 2000 it takes 64 MB to boot windows.»
Unknown

Op t i c a l - f i b r e l i n k b e tw e e n Z u r i c h a n d G e n e v a

The capacity utilisation of the
SWITCHlan network contin-
ued to increase in 2000 too.

The biggest headache was the line
between Zurich and Geneva, where
the peak load regularly exceeded 100
Mbit/s, and that did not even include
the ATM connections for Télépoly.
The SWITCHng project had already
made provision for expanding the
bandwidth for the links carrying the
biggest loads from 155 to 622 Mbit/s in
the course of 1999/2000. It transpired,
however, that only a direct upgrade

to 2.5 Gbit/s would make economic
and technological sense. After evalua-
tion of the real possibilities, diAx was
commissioned to set up such a high-
speed connection as a pilot operation
between the Federal Institute of Tech-
nology in Zurich and CERN.
diAx handed this first new connection
over to SWITCH for testing shortly
before Christmas 2000, which was
somewhat later than originally sched-
uled. SWITCH had thus crossed the
borderline into the realm of the giga-
bit and was now able to build up expe-

rience with the most modern of avail-
able telecommunication technologies.
In parallel with that, SWITCH had
also tested the use of its own optical-
fibre cables. Before the year was out,
SWITCH had signed a contract with
Fibre Lac for the purchase of an op-
tical-fibre pair between Zurich and
Geneva. The aim was to have this op-
tical-fibre line with a capacity of sev-
eral tens of gigabits integrated in the
SWITCHlan network as of August
2001 and to have it replace the pilot
line SWITCH had leased.

Andreas Dudler became president of the founda-

tion council. He made fundamental structural adapta-

tions to SWITCH’s office and thereby established the

basis for growth and expansion of the services.

Once again, the number of registered domain names rose sharply

in 2000. The growth rate was not quite as breathtaking as in the

preceding year, despite which the total number of domain names

registered under .ch and .li almost doubled in the course of 2000,

from 185,200 (end of 1999) to 353,300 (end of 2000). Registration

became multilingual, and instead of just English, it became possible

to administer domain names in German, French and Italian too.

The universities’ telephone and data networks were still generally

separate universes. SWITCH carried out a large-scale test with the

involvement of fourteen universities to investigate the possibility of

voice connections between the VoIP products of various manufac-

turers in a rather large test network. Seven suppliers made test de-

vices available. The result showed that VoIP solutions with devices

from the same supplier could be used without difficulty in organisa-

tions with up to a hundred subscribers or so. It was still too early

to recommend VoIP with devices from different manufacturers.

The “universities of applied sciences” (Fachhochschulen)

that had formerly been engineering colleges were all con-

nected up together to SWITCH’s network. That had the ef-

fect of trebling the number of connections into the network.

■ It was not long after the inter-
net had succeeded in making the
transition to the year 2000 more
or less unscathed that the biggest
virus disaster of al l t ime hit the
web on 4 May 2000. The “I love
you” worm-type virus was camou-
f laged as a love letter and it was
spread using Microsoft’s “Out-
look” mail program. Within a day,

approximately 47 million people
had received the “I Love You” virus,
and 1.9 million of them had opened
it. Many businesses were struck so
severely by the virus that servers
and networks collapsed. The con-
sequences were catastrophic: late-
running trains, bank payments
that were not executed, and several
newspapers in Germany were able to

manage no more than a pared-down
emergency edition.
■ The internet was to become avail-
able to people on the move thanks
to WAP-enabled mobile telephones.
■ Microsoft’s new operating system
was Windows 2000. It brought to-
gether the principal characteristics
of Windows 95/98 and Windows
NT. Its multimediality was as good

as that of Windows 95 and, like
Windows NT, it did not need the
DOS kernel. Private users were
not happy with Windows 2000
(because many older games no
longer ran under it), so Microsoft
resorted after al l to another new
operating system called Windows
ME, which was a successor to its
95/98 series.

Status as per 31.12.: 353,324 domain names

With its optical-fibre line between Zurich and Geneva, SWITCH finally completed its advance into the realm of the gigabit.

H i s t o r y o f c ompu t i n g
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2001 «By 2009, computers will disappear. Displays
will be written directly onto our retinas by
devices in our eyeglasses and contact lenses.»
Ray Kurzweil

S W I T C H b i t s

T h e SW I T CH l am b d a p r o j e c t

In September 2001, SWITCH formally
commissioned the first optical-fibre
link of its own between Zurich and

Geneva. This event marked the beginning
of a new success story. SWITCH had been
one of the first research networks in Eu-
rope to recognise the big advantage of a
network based on its own optical-fibre ca-
bles and became a pioneer within Europe
in this field too.
This optical-fibre link runs alongside the
motorway following the route Geneva–
Lausanne–Berne–Basel–Zurich and con-
nects CERN in Geneva with the universi-
ties of Lausanne, Berne, Basel and Zurich
as well as with the Federal Institutes of
Technology in Lausanne and Zurich. The
initial configuration included several opti-
cal channels with a bandwidth of 1 Gbit/s
each using DWDM (dense wavelength di-
vision multiplexing) technology. (A close-
up view of a DWDM node is shown in
the right of the photograph. The devices,

which were installed in 2001, are all still
in service in 2007). The optical system was
designed for 16 channels with 10 Gbit/s
per second from the very beginning. That
has made it possible to provide additional
bandwidth to the universities in later years
for comparatively little outlay so as to keep
pace with their growing demands.
The optical-fibre line was part of the
SWITCHlambda project, whose aim was
to build up a complete optical-fibre net-
work linking all the conventional univer-
sities and universities of applied sciences
in Switzerland. It had been planned to
implement that network in stages in the
years following 2001. The last large gap in
the network was closed in 2006 with the
commissioning of the link from Lausanne
through Canton Valais and on via Domo-
dossola to Manno, i.e. the second link to
Canton Ticino. In its June 2006 Journal,
SWITCH was thus able to report: “Rings
Closed!”

In April, Constantin Tönz took up his post as deputy manag-

ing director. In this position, he focused particularly on push-

ing ahead with the strategic realignment of SWITCH. In opera-

tive terms, he held responsibility for internet domains and for the

Management Services division that was still to be founded.

SWITCH’s management launched a strategy process.

The requirements of the future resulted in services that were

structured according to four strategic divisions: Network,

NetServices, Security and Internet Domains. In order to able

to implement the strategy, SWITCH changed the shape of its

organisation into one with five divisions, reflecting the strate-

gic business units and the Management Services division.

Focussing on these business units prompted strong growth from

35 employees to 85 in 2007. The selected organisational structure

meant that this growth was mastered without any problems.

■ Apple started supplying its Mac
OS X. The centre of this system
was “Darwin”, an open-source op-
erating system based on FreeBSD.
The BSD base not only made the
operating system very much more
stable, but also made it simpler
to port Unix applications to the
Mac.

■ On 25 October 2001, Microsoft
launched its latest operating sys-
tem, Windows XP – once again with
a huge outlay on marketing. It an-
nounced that the new system was
def initively going to combine the
security of Windows NT with the
multimediality of its home systems,
95/98/ME.

■ A new SETI project was launched
at the University of Berkeley – i.e.
a Search for ExtraTerrestrial Intel-
ligence: SETI@Home. One feature
of the project has been that data
from the radio telescope at the Are-
cibo Observatory has been distrib-
uted to internet users al l around the
world; another is a special screen-

Status as per 31.12.: 437,792 domain names

A DWDM node (A Gigamuxtm from Sorrento Networks Inc., now named Zhone Technologies Inc.).

saver that is able to make use of
any idle time on computers where
it has been activated. Within four
weeks, SETI@Home had access to
more computing power than the
world ’s most powerful super com-
puter was able to deliver.

H i s t o r y o f c ompu t i n g
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2002 «There will be a major cyber-terrorism
event in 2003. It will be enough to disrupt
the economy for a while, bring the Internet
to its knees for a day or two.»
John Gantz

S W I T C H b i t s

SW I TCH - C er T

Since 1995, SWITCH had had a
team of employees from all its sec-
tions working on questions con-

cernedwith network and system security
and it had been known as SWITCH-
CERT. In the context of SWITCH’s re-
organisation at the end of 2001, all se-
curity functions were brought together
in their own Security division. This was
SWITCH’s way of reacting to the grow-
ing importance of questions concerning
network and system security. The secu-
rity team was granted additional auton-
omy in dealing with both internal and
external partners. SWITCH-CERT, the
Computer Emergency Response Team,
was upgraded into a full-time team with
three employees in the new division.
SWITCH-CERT provides CERT serv-
ices. These include assistance in dealing

with would-be intruders, investigating
incidents and handling UCE complaints
(i.e. concerned with Unsolicited Com-
mercial E-mail, more commonly known
as “spam”). SWITCH-CERT maintains
a network of international contacts, for
instance through its membership of
FIRST (www.first.org), the TF-CSIRT
task force and TERENA (www.terena.
org).
The ICT has grown out of being a re-
search object into a research infrastruc-
ture and is not far short of being in-
dispensable for daily operations in all
sectors of the university landscape. It
has opened up new opportunities, but
has also created new risks and depen-
dencies. Security is here to stay as a cen-
tral issue – not only for the banks but
for the university community too!

In 2002, SWITCH continued to work on its SWITCHlambda project and further expanded its optical-fibre

infrastructure, completing the second link between Zurich and Geneva and the link between Zurich and

Manno. The universities of Neuchâtel and Fribourg as well as the USI (Università della Svizzera italiana)

and the CSCS (the Swiss national supercomputing centre) were connected up to the optical-fibre network.

The Swiss Federal Decree on Addressing Resources in the Telecommunications Sector (“AEFV”) had
additions made to its articles 13 and 14ff. and came into force in this amended form on 1 April 2002. This

amended decree “nationalised” the registration and administration of domain names under .ch as one

of the powers of the confederation. The Swiss Federal Office of Communications (OFCOM / BAKOM)

subsequently concluded a contract under administrative law with SWITCH, delegating the registration

and administration of domain names under the .ch top-level domain to it for an initial period of five years.

The number of registered domain names continued to grow in a linear manner. The total in-

ventory of registered domain names ending in either .ch or .li stood at 513 476 at the end of

2002 compared with 437 792 at the end of 2001, which was the equivalent of an annual growth

of 17.3%, showing a marked slowing down compared with the boom years. It is interesting to

note that the number of inactive domain names has remained more or less constant since April

2001. The conclusion from this is that internet addresses are no longer being bought “for a
rainy day” but are only being registered once there is an internet offering to go with them.

■Microsoft launched the Xbox, which
was actually a PC disguised as a game
console, with which Redmond had
been hoping to conquer millions of liv-
ing rooms too. Observers calculated
that Microsoft subsidised each console
sold by 150 dollars and that the total
loss to the group caused by the Xbox
was 750 million dollars in 2002 alone.
■ On 21 October 2002, a distributed
denial of service (DDoS) attack on the
thirteen root name servers brought

eight of them to their knees. Inter-
net users, however, did not even notice
it, since the five remaining root name
servers managed to handle the whole of
the traffic without any difficulties. The
DNS concept had stood up well! Britney
Spears followed Anna Kournikova and
Jennifer Lopez in having a virus named
after her (without having any direct say
in the matter).
■ Vodafone became the first mobile-tele-
phone provider in Europe to offer MMS

Status as per 31.12.: 513,476 domain namen

Question: What’s this? Answer: A splendid, if rare, example of a “bot”. This is not just an oscillograph but an infected

Windows-2000 system without any form of security software!

(Multimedia Messaging Service).
The mobile-telephone com-
panies were hoping to exploit
the popularity of SMS still
further by offering a new type
of service that was able to send
long texts, photographs, music and
even short videos from one mobile
telephone to another.

Newcomer to the

market: Microsoft’s

Xbox game console

H i s t o r y o f c ompu t i n g
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2003
«By 2007, software systems will be
developed and maintained through
collaborative development environments,
consisting of thousands of moving parts
that are never turned off.»
Grady Booch

S W I T C H b i t s

Status as per 31.12.: 583,394 domain names

SW I TCH f a c i l i t a t e s s t u d e n t m o b i l i t y

One of the aims of the Europe-
an Bologna Declaration is to
promote the mobility of stu-

dents and researchers between univer-
sities in Europe. In 2003, SWITCH in-
troduced SWITCHmobile, a technique
that can handle this growing mobility.
This makes it possible for students and
employees of Swiss universities who
happen to be spending some time at an-
other university to make use of the in-
ternet and key resources of their home
university, such as e-mail, electronic di-
aries, the file server or databases (roam-
ing). SWITCHmobile ensures that this
access is automatically assured. Stu-
dents and faculty members do not need
to apply for a password or to reconfig-
ure their computer. Their access works
at numerous universities and research
facilities exactly as it would on their

home campus and with the same pass-
word. Wireless access to their personal
data is free-of-charge and encrypted.
It functions automatically and does
not require any bothersome setting up.
SWITCHmobile also functions with a
hard-wired network access, provided
the participating institutions have in-
stalled the appropriate sockets which
need to be specially enabled.
Support for a different form of mobility
has turned out to be a much harder nut
to crack. Instead of having to travel to
the host organisation in person, it ought
to be possible to use the outside re-
sources from one’s usual place of work
or from any other location. Accessing
resources through the network is not
actually a problem. If, however, access
is to be restricted to particular user
groups, it becomes a somewhat more

difficult undertaking, especially if it
means crossing boundaries between or-
ganisations. In addition, it ought to be
possible for users only to have to log in
once in order to have access to all the
various resources…
Since 1999, SWITCH had been working
on the concept of an authentication and
authorisation infrastructure for this
purpose under the name of AAI. Sev-
eral years later, AAI had become a ge-
neric designation for systems like this.
The concept was refined and worked
into specific implementation plans in
workshops, inter-university working
groups and in pilot projects coordinated
by SWITCH, and by the end of 1993, the
AAI project committee felt it was ready
to propose implementation of one of the
proposals.

On 30 January 2003, Hugo Zimmermann’s boatyard in Vitznau in Canton

Lucerne registered the 500 000th domain name with the .ch ending

in SWITCH’s database. Compared with Switzerland’s total population of

something over seven million, half a million domain names is a high figure.

In international comparison, a ratio of just under seven domain names per one

hundred inhabitants placed Switzerland up amongst the worldwide leaders.

It was decided that the information which SWITCH-CERT had been collect-

ing, processing, evaluating and making available for the universities ought

also to be made accessible to the federal and cantonal administrations and to

private businesses too (i. e. a much bigger circle of internet users throughout

Switzerland) in the context of the work of a special government unit called

MELANI (“Reporting and Analysis Centre for Information Assurance”.)

At the end of 2003, SWITCH introduced an optional partner scheme for its

big customers. The essential feature of this arrangement is that partners are

allowed to register and administer domain names on behalf of their customers,

without SWITCH appearing in the relationship with the customer. SWITCH’s

partners are internet providers who offer their customers everything from a

single source, and these customers have no direct dealings with SWITCH.

■ In Anières, a suburb of Geneva, vot-
ers were given the opportunity of vot-
ing online in a local referendum for
the first time in Switzerland. Of the
1162 names on the electoral roll, 323
decided to use the possibility of vot-
ing via the internet. The issue at stake
was whether or not a public grant
should be made available for renovat-
ing a restaurant on the banks of Lake
Geneva. The proposal was accepted
with 61.3% of the valid votes cast in
its favour.
■ The SQL Slammer worm, which
spread like wildfire, attempted one of
the largest and especially one of the

fastest-spreading DDoS attacks that
had been experienced up until then.
The worm was able to copy itself from
system to system by exploiting a loop-
hole in Microsoft’s SQL Server and was
present throughout the whole world in
only ten minutes, causing widespread
damage, including the deactivation of
payment and emergency systems. It
was not the only significant worm to
occur that year. On 11 August, it was
followed by the Blaster worm, one of
the most destructive worms the net-
work had ever seen, and, on 19 August,
the Sobig.F worm established a new
record in terms of the mass of e-mails it

managed to send with itself in the at-
tachment. In that way, 2003 exceed-
ed what had happened in 2001, with
sadmind, Code Red and nimda.
■ In July, the French government
introduced a ban on the use of the
word “e-mail”, and the French were
told to use “courriel” instead. On 31
December 2003, Tim Berners-Lee,
the inventor of the World Wide Web,
became “Sir Tim”, a Knight Com-
mander of the Order of the British
Empire – a clear sign that the Web
had really arrived.

H i s t o r y o f c ompu t i n g
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Thanks to SWITCHmobile and AAI, students and lecturers are no longer tied to particular places and times.



2004

S W I T C H b i t s

«By 2010, the average network connection
speed to the home will be 10 times faster
than today’s [50 Mbps] ADSL in Japan.»
Kunio Nakamura

SW I TCH t r i g g e r s a n ew b o om
i n d oma i n n ame s w i t h I DN s

On 1 March, SWITCH intro-
duced IDNs (International-
ised Domain Names), which

had the effect of triggering a boom in
new registrations. IDNs are domain
names in which it is possible to include
letters with certain diacritics, such as
umlauts and accents. With this change,
it became possible for customers to in-
clude an additional 31 characters of this
type, with accents and umlauts, when
registering domain names. SWITCH
had set the official time for accepting
the registration of IDNs at 12:00 mid-
day on Monday, 1 March 2004. The
success of the new domain names was
overwhelming, with 14 000 new regi-
strations within the first 24 hours and
300 000 queries to find out if a particu-
lar name was still free. The five names

that occurred most frequently in these
queries were müller.ch, bücher.ch,
zürich.ch, züri.ch and börse.ch.
Fundamentally, there would have been
two different way of introducing IDNs.
One would have been to make adapta-
tions in the DNS so that the new char-
acters would be used directly. It had,
however, been felt that such an interven-
tion would be excessive. So the experts
opted for the second way and agreed
on an algorithm for converting a Uni-
code string into an admissible ASCII
domain name. The IDN as recorded in
the DNS is thus comprised only of the
basic ASCII characters and is known
as an “ACE string” (ASCII Compatible
Encoding). How this works in prac-
tice is that the ACE version of the IDN
starts with the code “xn--”, which f lags

it as containing special characters. The
special characters are then tagged onto
the end of the name in their encoded
form and separated from the rest of the
name by a hyphen. To give an example:
the IDN “bücher.ch” encodes as “xn--
bcher-kva.ch”, which is what is entered
in the DSN. One of the effects of the
introduction of IDNs has been that,
since then, the entry in the DNS has
no longer been identical with the do-
main name. The new form of encoding
also made it necessary to increase the
maximum permitted length of domain
names. Up until then, SWITCH had
imposed a maximum length of 24 char-
acters, which it increased to 63 charac-
ters on 1 March 2004. What counts here
is the number of characters between the
“www.” and the „.ch“ or „.li”.

On 5-6 February, SWITCH, in cooperation with the German and Austrian

registries (DENIC and nic.at) organised the first specialist “Domain

pulse” conference in the Swissôtel in Oerlikon (Zurich). It was attended by

around 150 specialists interested in topical issues, tendencies and trends

in domain names. For two days, they listened to specialist presentations

and used the opportunity to coordinate the introduction of IDNs.

On 1 March 2004, SWITCH also introduced its dispute resolution

service. This is available, for instance, to anyone who wants to regi-

ster a particular domain name, to which they would have a valid legal

claim, but finds that it has already been registered by someone else.

SWITCH’s dispute resolution service does not use the law courts,

but an independently-based arbitration service applying a procedure

defined by the World Intellectual Property Organisation (WIPO).

On 12 August, SWITCH had to break with a popular tradition and

deactivate the echo@switch.ch address, because it had been misused.

Up until then, anyone sending an e-mail to echo@switch.ch would have

received an automatic reply. If anyone still needs this function, SWITCH

recommends them to use a free e-mail account for the purpose.

■ Swisscom Mobile was the f irst mo-
bile-telephone company in Switzer-
land to operate a UMTS network. In
summer, it opened this network for
wireless data traff ic and, in Novem-
ber, it was released for voice traff ic too
and became available for any mobile
subscriber in possession of a phone
with the necessary UMTS capability.
What was particularly spectacular
was the introduction of live television

its online iTunes Music Store. By De-
cember, Apple had already sold 200
million songs. Apple’s music store
was not yet available in Switzerland.
That was, however, offset by the mu-
sic stores opened f irst by Citydisc and
then by Microsoft and Coca Cola too.
■ A conference held in the USA in
October 2004 coined the name for
a new development direction: Web
2.0.

using UMTS. The new technology can
also be used for video telephony. The
cal ler can see who they are talking to in
the display and they themselves appear
in a small overlaid picture.
■ Digital music frequently hit the head-
lines in 2004. File-sharing programs
such as Kazaa and Bittorrent caused se-
vere headaches for the music industry.
At the same time, Apple celebrated one
download record after the other with

Sabine Dolderer (DENIC) and Dana Djurdjevic (SWITCH) were two of the speakers who addressed the specialist “Domain pulse»

conference. Werner Staub (visible on the screen) spoke as a representative of Core.

Status as per 31.12.: 695,570 domain namen

History of comput ing

20 years SWITCH20 years SWITCH

«Web 2.0» stands for a changed
perception and use of the internet.
Contents are not just compiled and
disseminated by those providing
the websites – instead, anyone can
get involved in shaping the web and
add to existing content themselves.
Typical examples of this include
Wikis, weblogs and photo and video
portals (cf. Flickr,YouTube) and on-
line exchange services.



2005 «We are approaching the dark ages
point, when the rate of innovation is
the same as it was during the Dark
Ages. We’ll reach that in 2024.»
Jonathan Huebner

S W I T C H b i t s

Status as per 31.12.: 784,108 domain namen

SW I TCH p r o v i d e s b a s i c i n f r a s t r u c t u r e
f o r ENUM doma i n n ame s i n Sw i t z e r l a n d

ENUM stands for “E164 number
mapping” and is a new direc-
tory service based on the DNS

(Domain Name System). Ever since it
became possible to use the internet
for telephoning, subscribers have felt
how nice it would be to be accessible at
the same number in both the conven-
tional telephone network and when
using VoIP. For the first time, ENUM
has established bridges between these
two switching techniques, given that
it translates telephone numbers into
internet addresses and enters these
in the DNS just like conventional do-

main names. This results in a new di-
rectory service, in which all subscrib-
ers can record their numbers for the
conventional and mobile telephone
networks as well as added-value serv-
ices. Today, it is only possible to use
internet telephony if the person called
at the other end is also logged on to a
computer and actually takes the call.
If, however, the person called has an
ENUM domain name, it is possible to
have the call rerouted to another com-
munication device such as a telephone
in either a conventional or mobile net-
work.

In the trial operation run in Swit-
zerland, private individuals and or-
ganisations were able to register their
ENUM domain names from 14 April
2005 onwards. It was SWITCH that
supplied the basic infrastructure for
ENUM services in Switzerland. The
other components were provided by
ENUM registrars and telecommu-
nication companies as well as by the
manufacturers of software and hard-
ware. Anyone who wanted to register
an ENUM domain name during the
trial did so by contacting one of the
official registrars.

SWITCH experimented by using advertising hoardings for a campaign

to promote domain names. The advertisement for the “private indi-

viduals” target group, by way of example, depicted a couple just mar-

ried. It was now evidently too late for any other suitors the lady may

have had, as was shown by the slogan “already taken”. Underneath

that, SWITCH wrote “your domain name is still there to be had.”

As part of the first trial operation in Switzerland, unlimited surf-

ing was offered to anyone at the Federal Institute of Technology

in Zurich, the University of Neuchâtel and the ZHW (Zürcher

Hochschule Winterthur), which, in 2007, became the ZHAW (Zu-

rich University of Applied Sciences), through SWITCHmobile at

all the hotspots set up by Monzoon Networks, The Public Network

(TPN) and TheNet–Internet Services AG. In particular, they en-

joyed protected access to their personal e-mails, files and diaries.

The vision of “e-Academia” (networking the university community

free from all geographic constraints) thus moved a big step nearer.

■ In 2005, Skype conquered the world’s
computers. Skype offers internet tel-
ephony using a technology of its own
and the peer-to-peer (P2P) system, i.e.
the same system as used by exchanges.
That was no matter of chance, since
Skype was set up by Niklas Zennström
and Janus Friis, the same two spe-
cialists as had created the Kazaa file-
sharing program. Skype’s success was
absolutely phenomenal, with around
120 000 new subscribers signing up for
it every day.
■ After a long wait, it finally became
possible for people living in Switzer-
land to shop at Apples iTunes Music

Store, when its Swiss version opened for
business in May 2005. Apple not only
sold music but offered free access to an-
other new internet phenomenon – pod-
casts.
■ In considering the potential candidates
for the “Word of the Year” in 2005, “pod-
cast” would certainly be short-listed, but
some award would definitely have to be
made to “phishing” too. Up until then,
only customers of banks outside of Swit-
zerland had been targeted. Unfortun-
ately, 2005 saw the first attacks in our
country too and they affected in partic-
ular customers of various financial insti-
tutions.

Phishing: Phoney www addresses are used to get hold of personal data

from internet users.

Thanks to ENUM, it is possible to contact a person on all

their communication channels with just one number – be it

by telephone, mobile, e-mail, Voice over IP, the Web, instant

messaging, telefax or SMS.

H i s t o r y o f c ompu t i n g
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2006 Status as per 31.12.: 951,002 domain names

In 2005, SWITCH had introduced
an e-conferencing portal, and it had
met with huge interest. In 2006, a
number of fellow registries in other
countries even bought licences to
use it too. There was a growing de-
mand for video conferencing, and,
by the end of 2006, ten universities
(both classical ones and universities
of applied sciences) were accessible
via the “Global Dialling System”.
GDS is a subscriber and switching
service emulating telephony, which
is now established the world over
and with which setting up video-
conference links is as easy as dialling
a telephone call. SWITCH’s biggest
success, however, came with what it
had to offer in the field of stream-
ing. SWITCH quickly recognised

the trend towards podcasting and
so developed an export module that
would make it child’s play to create
podcasts. SWITCH also took an in-
terest in the pedagogical aspects and,
along with e-learning specialists,
developed a special form of lecture
podcast specifically for educational
purposes. It is possible to download
recorded streams from the server
in either a high-resolution version
or a version optimised for portable
playback devices. The “iPod ver-
sion” keeps switching between the
speaker and the visual presentation,
which is a good way of capturing at-
tention. SWITCH’s approach to the
automatic creation of such podcasts
is still regarded as unique at the time
of writing.

E - l e a r n i n g w i t h P o d c a s t s

For the first time, a map was produced showing the regional

distribution of domain names throughout Switzerland. It shows

the number of domain names with the .ch ending relative to

the residential population of each commune (local-government

unit). The situation in Switzerland today is that, on average,

one inhabitant in ten is the holder of a domain name ending in

.ch. There are, however, marked regional differences. In Can-

ton Zug, one inhabitant in five already holds a domain name,

whereas in Canton Jura it is still only one in twenty-five.

SWITCH developed a concept to serve as a basis for improved com-

munication with the final users of its services (professors, research-

ers and students), with the managerial decision-makers in the uni-

versities and with the representatives of the public administration.

■ Apple launched a new iMac, but
many of the brand’s inveterate fol-
lowers were shocked that it worked
with an Intel processor. The new
iMac looked the same, had the same
dimensions and roughly the same
characteristics and even the same
price, but thanks to the Intel Dual-
Core processor, it worked two-to-
three times faster than its predeces-
sor, the G5-iMac.

■ In 2006, RFID chips also made big
advances. RFID stands for Radio Fre-
quency IDentification and is a technol-
ogy that makes it possible to read infor-
mation from special chips by wireless.
RFID chips are both small and cheap
and they promise revolutionary appli-
cations. However, they also harbour
dangers, and data-privacy proponents
are afraid that consumers might lose
control over their data.

■ Five years after Stefan Frei, an elec-
trical engineer based in Zurich, had
registered the schweiz.ch, suisse.ch
and svizzera.ch web addresses for him-
self, the Swiss Confederation started
to show an interest in them too. The
Swiss federal chancellery opened legal
proceedings against Stefan Frei. At-
tempted mediation before the internet
arbitration authority, WIPO, failed in
April. The case, however, was destined

never to be heard by a court of law,
because the parties agreed on an out-
of-court settlement. The domain
names with the various language
forms of “Switzerland”, to which
the Confederation had tried to en-
force the rights it claimed, were to
be transferred to it by the end of No-
vember. As consideration, it was to
pay a “voluntary, one-off lump sum”
of 50 000 francs to Stefan Frei.

H i s t o r y o f c ompu t i n g

SWITCH’s streaming offers are extremely popular. Lectures can also be conveniently copied to an iPod.
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2007 Status as per 31.10.: 1,074,095 domain names

S c h o o l s e n t e r t h e i n t e r n e t

For children at school, the inter-
net was still officially unknown
territory up until 2007, even

though (depending on their age and in-
terest) they may already have learned
about certain aspects of it at home or at
school. The SWITCH JuniorWeb Award
now offers teachers the possibility of in-
tegrating the subjects of “the internet”,
“domain names” and “websites” in their
general lessons or in special projects.
This gives school classes the opportunity
to put their own website onto the inter-
net, and they are entirely free to choose
their subject.

The aim of SWITCH’s initiative is to en-
courage internet know-how amongst
schoolchildren and teenagers. The teach-
ers are given extensive documentation and
teaching aids, so that they can provide the
schoolchildren with optimum support
in this project. Joining the scheme costs
nothing.
The first Junior Web Award met with a
lively response, with more than a hundred
classes and some two thousand school-
children creating 119 websites. They have
been learning a lot about handling the
internet, programs and language. At the
same time, they have started to accumu-

late experience on the subject of data pro-
tection. A survey of teachers has shown
that more than 80% of those questioned
recommend the Junior Web Award.
The winning classes in the various cat-
egories were short-listed in June through
a public vote at www.juniorwebaward.ch.
The final evaluation of the projects was
then entrusted to a jury comprised of the
“Best-of-Swiss-Web” jury. In 2007, the
winners are to receive their awards on 16
November on the occasion of SWITCH’s
twentieth anniversary celebrations.
In thecourseof theautumn, thenext round
of the Junior Web Award was launched...

In 2007, SWITCH moved from its former two locations at Limmatquai 138 and Neumühlequai 6 into new premises

at Werdstrasse 2. This move meant the discontinuation of one of Switzerland’s most popular webcams, the one

operated by SWITCH. At the end of May, it did, however, start transmitting again from its new location in Univer-

sitätsstrasse, on the roof of a high-rise block belonging to the Federal Institute of Technology in Zurich. From here,

it looks down over the whole of Zurich’s city centre, with Lake Zurich in the background: http://cam.switch.ch

SWITCH has been making good progress in building up a grid infrastructure for the Swiss universities.

This grid technology makes a software infrastructure available that ensures the efficient use of computing power

beyond the confines of individual institutions. SWITCH’s grid activities are concentrating on security aspects

and the operation of infrastructures.

On 27 August, the one-millionth domain name was registered in Switzerland by Laurent Schütz with www.ez14.ch.

The holder, Laurent Schütz, comes from Lucerne, and “EZ14” is Engine 14 of that city’s fire brigade and its team.

In the run-up to this historic registration, a website at www.1-million.ch was open for bets as to the residence of the

holder of the one-millionth domain name. All those whose bets were correct joined a lottery for a million centimes

(i.e. ten thousand francs) divided up into a first prize of 5000 francs and ten second prizes of 500 francs each.

SWITCH is confirmed as the registry for .ch domain names and has extended its contract with the Swiss Federal

Office of Communications (OFCOM) by a further eight years. SWITCH will thus be providing valuable services

for the public at large in future too. On the basis of the know-how it has acquired over a period of many years,

SWITCH is setting standards for the development of the internet in Switzerland. Its technical competence and

the Foundation’s independence constitute the ideal basis for its registry work. Private individuals, companies

and Internet Service Providers welcome this responsible task being performed by a neutral organisation.

■Microsoft has entered themarketwith
a new version of its operating system,
Windows Vista. Apple users have been
poking fun at theMacOS.X, saying that
all its new features have been copied
from others – and poorly copied at that.
Vista has not been running well. Many
users are still insisting onWindows XP,
and Microsoft has thus extended the
availability of the older system.
■ The internet has seen the spread of a
virtual world called “Second Life”. This

system has actually been available online
since 2003. It is not a computer game, but
a virtual world that is created and fur-
ther developed entirely by its inhabitants.
“Second Life” is not just a playground for
a couple of surfers with nothing better to
do. Many businesses have now discovered
the artificial world as an attractive adver-
tising vehicle. Companies like Adidas,
IBM, Mazda and Mercedes have opened
up offshoots in “Second Life” and are ac-
tively pushing their products there.

■ Anyone would think that Niklas
Zennström would have difficulty in
finding another act to follow on from
the Kazaa file-sharing program, which
turned themusic industry upside down,
and Skype, which set telephone compa-
nies trembling worldwide. With Joost,
however, he has now entered the area of
television – on the internet of course.
Joost delivers almost jolt-free full-
screen pictures but with a rather coarse
grain at times.

As a Swiss internet pioneer, SWITCH would like to encourage young people to build up their know-how of the World Wide Web

and to familiarise themselves with this medium. Tomorrow’s generation ought to have the opportunity of hands-on experience

of modern technologies.

H i s t o r y o f c ompu t i n g
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SWITCH’s international networking

This overview is restricted to the most familiar international organisations with which SWITCH maintains links. It is not an exhaustive list.

The Internet Engineering Task Force set up in 1986 is regarded by many as the most important community for inter-
net standards. It is here that basic fundaments of the internet have been and are still being developed. SWITCH partici-
pates in meetings on a regular basis, supplies contributions for working groups and also chairs these groups.
www.ietf.org

The Internet Corporation for Assigned Names and Numbers is a non-profit organisation under private law, which is
responsible for the administration of names and addresses. SWITCH participates in meetings on a regular basis, repre-
sents the interests of the local internet community and fosters relations with customers, partners, public authorities,
politicians and other registries from all over the world.
www.icann.org

Internet2 is a project set up by the University Corporation for Advanced Internet Development (UCAID) for a US
research network to which more than 200 US universities belong. SWITCH is an international partner of Internet2.
www.internet2.edu

The Trans-European Research and Education Networking Association is the umbrella association for all European
research networks, and SWITCH has been a member right from the start. TERENA coordinates pilot projects in differ-
ent working groups.
www.terena.nl

DANTE, Delivery of Advanced Network Technology to Europe, plans, builds and operates the pan-European
academic network for research and education. The DANTE umbrella association is owned by the European research
networks.
www.dante.net

The dispute resolution service introduced by SWITCH on 1 March 2004 for domain names ending in .ch and .li is oper-
ated by the Arbitration and Media Centre of the World Intellectual Property Organization (WIPO) in Geneva.
www.wipo.int

The Council of European National Top Level Domain Registries (CENTR) was set up in 1997 after SWITCH had
lobbied for coordinated cooperation between the national registries.
www.centr.org

The Forum of Incident Response and Security Teams is the world’s biggest and most renowned community of secu-
rity experts. SWITCH has been a member since 1998.
www.first.org

The ITU, International Telecommunications Union, is an international UN organisation with its head office in Geneva.
Members from governments and the private sector standardise and coordinate telecommunications networks and serv-
ices in the ITU.
One of the ITU’s three sectors is ITU-T, where the T stands for Telecommunications. SWITCH has been a member of the
ITU-T since 17 May 2005.
www.itu.int

The non-profit organisation, RIPE, Réseau IP Européen, has existed since 1989 and operates one of the world’s five
regional registries for IP addresses, while also being the central technical coordination point for Europe.
SWITCH is a founder member and regularly follows what is going on through the international mailing lists as well as by
attending the annual meetings.
www.ripe.net

20 years SWITCH
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