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Outline of the Lecture

1. The Convergence of Computers and Telecommunications
2. Networks: Spoke and Hub, LANs, WANs, MANs

3. ARPANET: NSFNet: The Internet. The World Wide Web or
simply the Web, WWW

4. Convergence and Decentralisation: More and More
Miniaturization, Desktop, Tablet, Hand-Held Devices, Smart
Phones but the other way too: Supercomputers, Parallelism e-
Science

5. The Client-Server Model, Software, Modules, Apps, Multiple
Operating Systems, Web 2.0, The Cloud,

6. Plug and Play Software: Big Data and Current Trends
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The Convergence of Computers and
Telecommunications

When computers were first invented, the program, data and he
hardware were all tied together — in that the first computer
programmers were scientists — engineers who knew how the
machine worked and fashioned their programs and data to
the hardware.

But very soon there was a division of labour and the preparation
of the program and the data was separated from the running
of the program. Programs were then written at higher level
and were then ported on cards or tape to the machine itself
where those who operated it ran the program and produced
the results. This lasted really for about 20 years or more until
physical links were built between programmer and machine
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Networks: Spoke and Hub, LANs, WANs, MANs

These physical links were essentially to begin with the machine
as the hub and the programmer using some sort of device
such as a VDU or teletype linked as spokes into the hub.

This kind of arrangement lasted until the 1980s when gradually
the hub spoke arrangement broke down due to the fact that
access could be made across telephone lines

In parallel, local area networks were developed so that
computers could share resources like printers. The ethernet
was invented at Xerox Parc and this marked the beginnings of
a degree of interactivity where computers were separated
into different functions. These LANs heralded in the idea of
the client and the server where one of the key shared
resources were machines that could serve local users.
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During the 1980s, these networks were scaled up to wide area
networks and then to metropolitan area networks and much
of this was accomplished using much faster communications
technologies such as fiber optics.

To an extent, these networks began to merge with
telecommunications networks in general and by the early
1990s — some 20 years ago — most users of computers were
unaware of how they connected to resources.

Much of this depended on the internet which had started as a
special networks connecting research labs in the United
States. We have come across this before in our walk through
the smart city where we showed that in 1972 UCL was the
first outside of the US to connect up.
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ARPANET: NSFNet: The Internet. The World Wide Web
or simply the Web

The initial network was called the ARPANET — Advanced
Research Projects Agency Network — set up by Department of
Defense in the 1960s to share resources and the first email
was sent in 1971 by Ray Tomlinson who was working for BBN
on ARPANet. It was from one machine to the one next door to
it but over the network. It had the message QWERTYUIOP and
Tomlinson also invented the @ sign to denote the machine to

which the mail was sent.

ARPANet grew fast and by late 1980s most university machines
world wide were connected using NSFNet which the network
had morphed into — and then began the provision of
resources across the net, information in specific centres.
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Early Graphics (ca. 1995) for PSS:
A. PSS Loosely Coupled on an Apple Mac Desktop
B. Real Time Traffic Display Through Web Technology,
San Diego, CA
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If you want a really good look at the past over the last
20 years go to the WayBack machine

£ Internet Archive: Wayback Machine - Windows Internet Explorer -10] =|

B> [E o mimeog oo D] (8] % [ e e . [ 0 75 £
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INTERNET ARCHIVE —
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M Web | Video Texts Audic Projects About Account : ma“nnu"mﬂﬂnlnu

Home \Wayback Machine | Archive-It | Blog | Heritrix

Search: | |A|| Media Types =l @ Advanced Search Anonymous User jiogin or join us

About the Wayback The Wayback Machine
Machine

Browse through over 240 |hﬂp3"’1 Take Me Back ] i
hillion web pages archived
from 1996 to a few months Please email any issues to info@archive.org.

ago. To start surfing the
Wayback, type in the web

address of a site or page e

where you would like to start, K-12 Web Archiving Program

and press enter. Then select

from the archived dates If you were a K12 student which websites would you want to save for future generations? What would you want people to
available. The resulting pages look at 50 or even 500 years from now?

point to other archived pages
at as close a date as possible.
Keyword searching is not
currently supported.

These questions are central to the K12 Web Archiving Program, a partnership between the Internet Archive and the Library
of Congress. Now in its fourth year, with 5th to 12th graders participating in schools across the country, this program
provides a new perspective on saving history and culture, allowing students to actively participate and make decisions about

http:i/archive bibalex. org, the what "at risk” website content will be saved.
Internet archive at the New
Library of Alexandria, Egypt, View the K-12 Web Archiving Program website

mirrors the Wayback Machine.
Try your search there when
you have trouble connecting to
the Wayhack servers.

Web Archiving Services

Wayback Machine Hardware
Weh Collaborations with the ARCHIVING THE INTERNET ForR FUTURE GENERATIONS
Smithsonian and the Library of COLLECT IT, MANAGE IT, SEARCH IT...ARCHIVE-IT

Conaress ARCHIVE-IT

Terms. Privacy. Copyright

Contact Us Archive-It allows institutions to build and preserve their own web archive of digital content, through a user friendly web =
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Convergence and Decentralisation: More and More
Miniaturization, Desktop, Tablet, Hand-Held Devices,
Smart Phones, Supercomputers, Parallelism

| don’t think | need to say much about this as we are living
through the revolutions still and it shows now sign of ending.

But there are a couple of points:

1. Software is built in layers which are relatively independent
from one another — this means you don’t have to understand
the next layer down or the next layer up or at best you only
have to know about adjacent layers — this is what makes us
able to builds really fancy things because we don’t need to
rely on knowing and doing something about the other layers
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2. Computation is being spread between machines — this is
parallelism and initially it was embodied in supercomputers
but now is it simply connected through banks/arrays of
servers. For example, all the big data centres such as the one
Google has in Oregon are configured in this way.

3. The cloud so called because it represents off site storage and
computation to an extent fulfils the same role — massive
storage and computation but often for individual rather than
corporate single users.

4. All this activity is meaning that computation is spreading out
everywhere — when computers are everywhere — plugged into
ourselves as well as the environment, we will see
specialisation — concentration and de-concentration in ways
that are similar to physical forms. As yet these are hard to see.
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The Client-Server Model, Software, Modules, Apps,
Multiple Operating Systems, The Cloud

The easiest to see is the spoke and hub models but some clients
can be servers as well and vice versa




There are thin clients and thick or fat clients meaning that in thin
clients most of the computation is on the server with the
opposite for thick clients. It is a matter of degree and there is
even mixing of some functions which are thick and thin within
the same client.

A good example of a think client is a graphics terminal — originally
all such terminals were thin clients until PCs and other local
devices became the way one interacted with remote
resources

It is worth noting now that software is breaking up into modules
that can be on different servers and clients and with the rise
of Apps then dramatic division of labour is occurring in who
does what where.
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There are many others things that one might ay about
contemporary computing and it is worth noting operating
systems which are essentially lower level program
environments that control the resources on any machine.
These are usually tailored to the architecture of the machine
much more than higher level programs such as C++ or Java or
any of the variety of scripting languages available such as R

It can still be a nightmare to move between OS on different
machines — Mac and PC for example. Linux was favoured a
decade ago as a general purpose OS but since the rise of
handheld devices then there is still no convergence to
common standards — not there is android versus iOS for
phones and | think Microsoft has its own as well
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Plug and Play Software: Big Data and Current Trends

Ok let me finish on Big Data and say a few words about this and
send you a short note on Big data and the Smart City that |
have just written.

For this we will need an email list of those in the class and | will
send you this note tonight

But let me give you some sense of big data, and then finish with
something about plug and play and Apps.

Next Time: Next Session

SESSION II: SMART CITIES ARE ABOUT INFORMATION
NETWORKS AND FLOWS
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4. The Wired City: The Computable City

Graphics, and Convergence of IT and Communications.
Automating, Instrumenting, Measuring, and Sensing How
We Locate and Move in the City: Where the Hardware
Really Resides, The Transformation of Physical Distance

5. Material and Electronic Networks: Transport
Cities as Flow Systems, Coupled Networks, Materials,
People, Energy, Information

6. Shapes of Smart Cities

A New Kind of Urban Form, Smart New Towns, The Impact
of Networks on Form, Remote Networks, Virtual Forms,
Virtual Cities
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