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The purpose of this article is to explain what Open Source Software is, why it is important and what
it might be able to do for you. Before you can understand the significance of Open Source software it
helps to understand licensing and its relationship with community development, technological
change and its impact on society. We start with an overview and then delve deeper.

What is Open Source Software and why should you be interested?

In a nutshell, using Open Source Software could substantially lower the costs associated with
running ICT in your school.

You probably expect to pay for licenses to run software applications, to upgrade software to fix bugs
and to provide enhancements. On a large school site you probably also expect to pay someone to
manage which software titles are installed on specific computers in accordance with the licences you
have purchased.

Open Source Software is different. With Open Source you do not need to pay any license fees and
there is no need to manage which computers run what software. This might sound too good to be
true! Part of the purpose of this web site is to explain why it’s for real, even though it might be
counter-intuitive. In addition to cost savings some people also believe that Open Source is simply
more ethical and a better fit with a learning culture than commercially licensed software.

Open Source Software has been around for a long time, but the internet has made the development
model increasingly compelling. The major industry analysts and many powerful multinational
technology companies have acknowledged that the rise of Open Source software is one of the
biggest changes taking place in the software industry since the personal computer. And these
changes have real practical benefits that support improvements in value for money as well as
preparing for the future of ICT-enabled learning in schools.

The Drivers of Open Source Software development

The key driver of Open Source Software development is economic. Although the modern Open
Source movement can be traced back to Richard Stallman and his drive for an ethical approach to
the work of computer programmers, the main force now driving Open Source Software
development is a complex combination of co-operation and competition between large multi-
national companies.

Google funds Open Source development through its summer of code and other initiatives. Many
other large companies do too. A particular milestone in the corporate acceptance of Open Source
came in 2001 when IBM claimed to be spending over a billion dollars on the Open Source Operating
System, GNU/Linux, and adopted it for its super computers and mainframes. Sun Microsystems,
Novell and newer companies like Canonical also invest substantially in Open Source approaches to
software development. The reason is that they believe collective development is less risky than
allowing any one competitor too much power in the market place.
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While the current Open Source and Free software culture was initiated by individuals like Richard
Stallman, today, the image of the lone hacker in his bedroom single-handedly changing the world is
more folklore than reality. In some smaller projects lone hackers are the most significant
contributors but increasingly, the development of more substantial projects is supported by
contributions from the large corporations.

The shift from a world of proprietary software with restrictive commercial licensing to licensing that
actually promotes sharing the ideas and source code, also extends to digital content. Click on the link
to Larry Lessig to hear the Stanford Law Professor talking about the way the internet threatens the
established commercial interests associated with copyright, the reactions to this and why these
reactions can stifle potential for creativity in learning.

Lessig is not alone in believing that the philosophy and ethics of freeing software and digital
information for creative use in education has benefits that could outweigh the more obvious
advantages from cost savings in buying licenses.

Many people realise that the power of science in changing the world was that scientists were free to
take and share ideas. This is at odds with traditional commercial approaches to software, that tie up
ideas and knowledge in patents and copyright often preventing or tightly controlling further
development. The internet has helped to disrupt this position, making it easier for people to
collaborate effectively (be it on software or content resources) to the extent that Open Source
Software and open resources like Wikipedia, are now important parts of the ICT landscape. See the
Wikipedia case study below for an example of this in practice.

Wikipedia - A Case Study in Open Collaboration

www.wikipedia.org/

In his 2008 book, "The Future of the Internet and How to Stop It", Jonathan Zittrain of the Oxford
Internet Institute and Harvard Law School’s Berkman Center for Internet & Society cites Wikipedia'
success as a case study in how open collaboration has fostered innovation on the web.

Wikipedia was launched by Jimmy Wales and Larry Sanger, in January 2001. It is now the largest
encyclopaedia ever with 10 million articles in 253 languages. Finance is provided by the Wikimedia
Foundation with operating costs currently about £1m per year, comparable with the cost of running
a primary school in the UK. Wikipedia is free and carries no advertising, relying largely on donations
of individuals' time and intellects.

Wikipedia is an example of the power of the internet in supporting community development that
massively lowers centralised costs. This is a case study in the eradication of conventional
bureaucratic structures to increase productivity and lower costs through collaboration. It is
evidential support for Eric S Raymond's classic work, the Cathedral and the Bazaar that goes beyond
software development.

Enabling participation by a massive number of contributing volunteers worldwide has offered us a
new way to undertake digital resource development. The most obvious benefit of Wikipedia to
schools is a free on-line research tool, but there are other interesting implications for the way
education is delivered in the Twenty First Century.

Wikipedia allows everyone (including our school learners) to be involved in the process of
knowledge, synthesis and information transfer to an unprecedented level. For example, they can
discuss and debate reliability and understand the need to cross-reference research. This type of
environment is ideally suited for the support of personalised learning and the promotion of social
inclusion.
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However, as with most worthwhile change, exploiting the full potential in schools will not be easy.
How do these new methods compare to traditional books controlled and edited by a single
publisher? Or a teacher managing the learning of a group of children? Open Source Software and
open content development methods could have a wide impact on education — part of the purpose of
this website is to help people understand this, and prepare for it.

The Wikipedia “information organisation factory” mirrors the culture and production methods of
Open Source Software. Wikipedia is itself enabled through the development of Open Source
Software and it is built on an Open Source Stack. At the top of the stack is MediaWiki, a custom-
made, free and open source wiki software platform written in PHP. The next stack layer is the MySQL
database which is also Open Source and is served from the GNU/Linux operating system software
using Apache and Squid, two other widely used Open Source applications. This software solutions
stack is widely used in smaller projects such as SchoolforgeUK as well as those of global significance.
(It is quite feasible for an individual school to set up its own MediaWiki site, for example to manage
content related to the school).

The use of Open Source software throughout has a practical aspect in keeping the costs of running
Wikipedia to a manageable level and the infrastructure is a lot more reliable than the content. Open
source infrastructure is congruent with the culture, ethos and ethics of community projects and
many in those communities consider this to be more important than the most obvious and
immediate benefit of saving money.

Copyright, Intellectual Property and technological change

If you want to understand Open Source Software, understanding the principles of copyright is
essential. There is no absolute right for an individual or company to control their "intellectual

property" forever.

Historically, the intention of granting short term monopolies was always to give enough protection
to encourage creativity for the common good not primarily to maximise profit for particular interest
groups. As time has gone on, commercial lobbying has extended the period that copyright exists and
many people accept that ideas and their expression can be owned just like property.

Technology has enabled a backlash against the restraints of copyright- some of it legal and some
illegal. These opposing views on intellectual property inevitably lead to political conflict. Licensing
copyright material such that wide uptake is encouraged, and then using that mass audience to
sustain development through alternatives to selling licenses neatly side-steps the legal issue. Google
uses advertising, Canonical and Novell sell services. Many people contribute to Wikipedia because
they have a specific interest or enjoy the social status that can come from making important
contributions. These are new approaches to the business of “intellectual property” and it is helpful
to see Open Source as part of that development.

Some global analysts say that Open Source Software is the biggest change taking place in the way
software is produced since the early 1980s. If this is true, then why are we teaching using expensive
proprietary software tools? One reason often given is "because these tools are what our students
will use when they leave school". If the phenomenon of OSS continues to grow, then this may be at
least partially out of date by the time some of our younger students enter the workplace. (While
most analysts agree that use OSS has grown rapidly, some believe its use will plateau, so as to never
dominate). [LINK]

In truth, it’s hard to know for sure what will be the most used technology in 5 years time but we do
know it probably won't be what is the most used now!

This video about the semantic web shows how importance is shifting from desktop documents to a
wide range of information objects on the internet and web publishing. Migration from local
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installation of software on desktop machines to running applications on a network (either internally
to an organisation or on the internet) though a web browser (cloud computing) is a reality today.
Here is what Eric Schmidt CEO of Google has to say. The current model of paying for software
licences simply won't work in the world Schmidt describes.

As a more immediate example, building a personal website within Facebook or Myspace (two sites
that most young people are familiar with) is much more common than websites created in desktop
software like Frontpage and Dreamweaver. This change has happened in the last 5 years.

These web-based development approaches are actually simpler and more accessible as well as being
more up to date. As more choice of applications becomes available directly from the web, the notion
of installing and maintaining expensive applications on local computers will become less and less
attractive.

How is Software Produced?

Software is a collective term for the sets of instructions that are used to program computers.
Collections of computer programs are organised into suites of software that help people carry out
tasks on devices such as mobile telephones, music players, set top boxes, and of course desktop
computers.

Software is written in languages that can look remarkably similar to English (although many of the
more commonly used languages are more obscure). Programs written in this way have to be
converted into the binary codes computers use. Special programs called compilers and interpretors
do this job. So for software there is the source code that programmers use to create programs and
there is executable or binary code that the computer actually uses. To humans, even programmers,
the executable code is unreadable, just a mass of Os and 1s. The source code is what is necessary to
understand and make changes to how the software works.

Open Source Software development is a method for producing software dependent on access to the
source code by a community of developers. Crucially, in order to change the way that the software
works (for example to fix a bug, add a feature, or make it work with other pieces of software), access
to the source code is essential. When you buy a license for a proprietary software application (for
example, MS Windows, Adobe Flash, Norton Anti-Virus etc.) you only get a licence to use the
executable code, usually on one computer. You don’t get the right to change the software and
without the source code it would be near impossible to do so anyway.

How is Open Source Software Licensed?

Open Source Software is software for which the code that programmers use to create the software
is licensed to be open and freely available for anyone to use. One way of identifying products with
an Open Source license is if they carry the logo of the Open Source Initiative (OSl) although not all
Open Source Software carries the logo.

Access to the source code is essential if we want to see how the software works
or want to change something. Most software users have no interest in looking
at how the software is programmed so why is Open Source such an important
Dpen SUUI'EE issue? It is the consequences of openness and the ability of the few with the

skills and knowledge to review and improve the software transparently that
confers many more benefits to all users.

T

All software is by default protected by copyright as soon as it is written. The copyright holder issues
a licence saying who can use the software and under what conditions. There are many different
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types of licence but to be an Open Source licence it must allow 4 fundamental freedoms first
identified by the Free Software Foundation.

e Freedom O: The freedom to run the software for any purpose.
e Freedom 1: The freedom to study and modify the software.

e Freedom 2: The freedom to copy the software.

e Freedom 3: The freedom to improve the software.

For this reason you will also see Open Source Software referred to as Free Software or even FOSS or
FLOSS. FOSS is Free, Open Source Software, FLOSS Free, Libre Open Source Software. Libre is
included to make the distinction between being free of cost/charge and being free as in the
freedoms itemised above. Open Source Software is free of cost at the point of use but it is not free
of cost in terms of its development and support.

It is misleading to refer to Open Source as "non-commercial" since there is no reason not to make
money from it. It is simply that the business model based on selling software licences does not apply.

The really non-intuitive aspect of Open Source Software is why it exists at all if selling licences is so
important to sustaining development.

The opposite of Open Source is “Closed Source”, sometimes referred to as proprietary software.
Closed Source Software does not have freely open and available source code, only the compiled
binary executable code is supplied to the user. While closed source development is perfectly legal
and has spawned a massive and successful industry it has also thrown up some significant problems.

1. Inconvenience to the user - licence keys and administration, the risk of being in breach of
the law for inadvertently forgetting to delete unused software, suppliers that give a poor
support service because the customer's data is locked-into their software and it is difficult to
transfer to competing products.

2. Lack of competition — AS with all monopolies, software monopolies move the balance of
power to the provider (the copyright owner) at the expense of the consumer. The customer
can become unduly dependent on the product with all the associated risks of that situation.
With software, such risks can include enforced upgrades, price premiums and unilateral
termination of support. In general, it is accepted that lack of competition leads to higher
prices and lower quality.

3. Commercial priorities drive development - commercial organisations will naturally
concentrate on developments that make them money. For example, in the case of software
licensing, version 2 of a piece of software which will generate income from an upgrade cycle
which might take precedence over fixing (and delivering for free) bugs in version 1.

4. Lack of public scrutiny and accountability - sometimes, when software is used for very
important activities, there may be a requirement for public scrutiny of how it works (by
looking at the source code) to check for fairness and accuracy. Common examples here
include lottery systems, public election systems or software used in defence systems.

5. Environmental issues A lot of closed source software is distributed in extravagant packaging.
In some cases a large cardboard box fulls of packing simply to provide a disc and paper
licence. This is not environmentally friendly. It is much more straightforward to distribute
Open Source Software over the internet because of the way it is licensed.

How is Open Source Software is different from closed source software?

Open Source Software provides a way to solve problems that are a consequence of the Closed
Source approach. Users can be more directly involved in how the products are developed. Removing
restrictions increases convenience to the user and the overall costs of using the software can be
reduced. There is also far broader scope for scrutiny of the source code to determine quality.
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Removing some of the barriers to use, increasing choice and accountability and making the whole
process of software development and deployment more transparent and democratic are the
characteristic benefits that drive Open Source.

It is a condition of the licence that Open Source Software is free to obtain, install and use resulting in
the eradication of license fees. Obtaining the source code (and as a consequence the executable files
that run on the computer and are of most interest to a typical user) is effectively FREE OF CHARGE. It
is production method, enabled by the licensing terms and conditions that make Open Source
different, it is more than just getting the code without having to pay a license fee.

Why Open Source can save money

Freeing the source code from restrictive licensing can reduce development costs through
programming contributions from the user community and massive economies of scale enabled
through a massively connected world - it is easier to build new products on existing code without
having to begin everything from scratch.

The power of the internet in distributing software and enabling collaborative development has
accelerated the importance of these key attributes. Here is the Chief Technology Officer at Sun
Microsystems explaining why Sun is fully embracing Open Source for all its software products.

While there are arguments about whether all software will ultimately become open source as a
result of the benefits of the approach, it is clear that existing proprietary systems will not disappear
over night.

It is not absolutely clear which applications lend themselves to the most economic Open Source
support and which might remain exclusively Closed Source but the trend seems to be that Open
Source applications arise most readily in mass take up applications such as operating system
software, productivity tools and web services.

There are Open Source equivalents now for most of the general productivity tools and the quality of
the software keeps improving [Link to our part of the site with directory]. Moodle is a specific
example of an Open Source de facto standard emerging in a market not strongly locked into
proprietary products. It is now the clear market leader in the Further Education sector, and rapidly
gaining use in schools and universities,largely due to the cost savings over proprietary alternatives
although some say it is also easier to use and better designed.

Why is Software an unusual commodity?
Commodities fall into two broad categories:

1. Manufactured goods (cars, TVs, and furniture)
2. Intellectual work (books, music and films)

Intellectual property is the ideas behind commodities. Intellectual property law provides different
rules for protecting different types of commodity from indiscriminate use. This law was developed
well before the digital age but is still recent in overall historical terms. Inventions can be patented
providing a monopoly for that inventor for a fixed period of time to encourage such inventors to
share their ideas. Usually these inventions relate to manufactured goods but in the USA they can
relate to business processes and software too. Intellectual work is subject to copyright of the
originator as soon as it is produced but you can't copyright an idea only the expression of the idea eg
a music score, computer program or film.

Software is something in between these two categories. It has a functional purpose like
manufactured goods but in terms of creation, manufacture and distribution it is more like
intellectual work.
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This is important because it directly affects the way intellectual property law works and has caused
significant political debate. The notion of a patent enabling the sharing of ideas when the expression
of those ideas is impossible to access because it is locked up in closed source code is at odds with the
original intention of patent law.

Software patents lead to many anomalous cases such as a company suing another for patent
infringement without allowing the target of the lawsuit to see the code that the patent is claimed to
protect. In practical terms this means that to defend any such case you need a lot of resources to
pay to go to court. Until you get to court you have no way of knowing whether you have actually
accidentally infringed a patent or not, all you have is an accusation that might be a bluff. The idea of
an individual programmer being able to patent a novel piece of software to her practical benefit
seems very unlikely and this provides another reason why millions of programmers are contributing
to Open Source projects.

Many people believe that the law has not kept up with technological development and that the
characteristics of software make it very unsuitable for patenting. UK law does not recognise
software patents (although American law does).

It is arguable that the success of the internet is built on the antithesis of the principles of intellectual
property, particularly in relation to Open Source Software and Open Standards. Tim Berners-Lee
made the World-Wide Web possible by encouraging unrestricted use of HTML. Unrestricted access is
also clearly a big factor the success of Google, You Tube and Facebook.

This is contrary to the argument that creativity and invention will only be achieved in a world where
patents and copyright restrict usage to those that pay royalties. Software is an unusual commodity
that does not fit comfortably into the "intellectual property" boxes and this probably explains why
Open Source software is becoming increasingly widespread.

Vendor lock-in

The design of software to create barriers for users wishing to switch to a competing product. It is
often achieved by using unique and secret data formats or communications protocols. If you can’t
get your data out of your existing system, then buying a new system (and re-entering all the data)
may well look very unattractive!

When considering the cost implications of committing to use software products, the cost of lock-in
to that product over 10 years or more should be considered, not just the immediate cost of change.
Software freedom through Open Source helps reduce the opportunities for vendors to lock
customers into their products since there is no commercial incentive for the supplier to try to
prevent the user moving to an alternative technology. Indeed they might make money from
supporting such a move.

This means that the return on investment from a switch to Open Source is easily under-estimated.
This is even more the case for those that put a value on the ethics and educational potential of
community participation.

Open Standards are an additional important protection against vendor lock-in and although different
and broader in scope than Open Source Software, there are strong relationships between the
development of Open Standards and Open Source Software.

A good example is ISO 26300, the open document standard which originated in the OpenOffice.org
project and is now supported by Google, Sun, IBM, Microsoft and others. International open
standards are mandatory for governments according to world trade agreements and while
enforcement in software has been low key until recently, it is becoming more vigorous as the cost of
mass licensing linked to lock-ins to proprietary de facto standards comes under greater scrutiny.
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The internet has had a big influence on this. In general, Open Source software projects tends to
readily adopt and promote open standards as there is no reason or benefit to be had from locking
users into a proprietary standard.

Many Closed Source applications support open standards and an industry trend is for increasing
numbers to do so. The dominant players realise that it is going to be increasingly difficult to do
business with governments if they don't support open systems. Commercial strategies to prevent
customers from migrating to competing software products have traditionally included the use of de
facto standards for file formats and communication protocols but it is increasingly difficult to gain
the size of customer base needed to do this with new products and the current heightened
awareness of the risk to the consumer. This leaves the legacy de facto standards very much a target
for change. As part of any risk analysis in software procurement, consideration should be given to
the support of Open Standards whether or not the software is Open Source or Closed Source.

Google has something like 700,000 servers running GNU/Linux (the main OSS operating system).
Think of the savings in licence fees! But also consider that Google is free from dependency on any
other company for their technological life blood. They can modify the software they use or extend it
without asking anyone for permission and they are only liable for a small fraction of the full support
and development costs of the software.

Since GNU/Linux is subject to GPL licensing we all benefit from Google’s choice, because any
improvements made by Google come back to us all. Google is free from lock-in to potential
competitors and has lower costs. In this case the open source mantra of "give a brick and get a
house" tips the commercial balance away from lock-in and towards sharing.

What could vendor lock-in mean to my school?

At a simple level, if large commercial organisations see the benefits in terms of making their
businesses more efficient why would that not apply equally well to schools?

There is also the wider issue of global standards and management of technological change. Back in
the 1980s, the dominant computer in schools was the BBC Micro. When the large industrial
companies started standardising on the IBM PC, education followed, even though there was little
appropriate software and the technology was in many ways poorly matched to education at the time
( eg considerably more expensive software, lack of colour, lack of sound.)

The change was slower and more painful for those that were most locked into their legacy BBC
systems. The simple lesson to learn is that the hidden cost of lock-can be large but often only seen
over the long term and difficult to quantify with any precision.

If it can be avoided from the outset, it is best to do so. Learning about the characteristics of
products to choose and those to avoid is part of lifelong learning supporting technological literacy.

One advantage we all have that was not available in the 1980s is the Internet. The open Internet
removes much of the risk of vendor lock in. Many applications today are web-based. If all that is
needed on a desktop to run them is a standards-compliant web browser that is cross platform (eg
Firefox or Opera) it is very unlikely that users will become dependent on any particular browser
supplier or indeed any particular operating system supplier. Users will be free to choose whichever
operating system gives best value without worrying whether or not applications are compatible with
it.

Effectively the Internet becomes the computer platform. This is a trend in any case with most e-
portfolio and learning platform software web based. It is really not sensible to buy into any web
application that requires a specific browser or proprietary plug-ins specific to a particular operating
system. We think schools should try to avoid vendors if they suggest their web products only work
with a particular operating system or browser because the costs further down the line are a
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significant risk. In practice this situation is much more likely to arise with closed source than with
open source products.

Types of Open Source Software

There are Open Source applications available for most general technological needs. The most
common operating system for servers and desktop computers is the Closed Source Microsoft
Windows.

For telephones and mobiles Symbian is the market leader and although currently Closed Source,
Nokia, the owners of the Symbian copyright, intend to make it Open Source. If so, 75% of the mobile
market is likely to run Open Source operating systems by 2010. That will be the biggest volume of
computers overall and of particular significance as smart phones and similar technologies
increasingly encroach on what have been traditionally desktop applications (for example by
providing browsers to access web applications).

It is much more difficult to estimate the proportion of servers and desktops that employ Open
Source operating systems because the statistics are compiled from shipments of new computers
with installed operating systems and the main Open Source operating system in this market,
GNU/Linux, is often installed after the hardware is shipped. There are also mass initiatives that won't
be obvious in UK schools. Nevertheless, Windows has a clear majority in the server market and more
than 85% of the desktop market. For this reason the biggest take up of desktop Open Source
applications is on Windows.

Server and desktop operating systems

An operating system is the software that acts as a consistent layer between the hardware and
applications programs. There is not much difference in substance between the actual operating
system software code for a server or a desktop machine, it is simply the emphasis on the tasks
performed. On a server, the software will be mainly sending out and receiving information from
many users connected to it by a network. On a desktop the machine will be running applications for
a particular user.

Open Source Operating system software

e Berkley Standard Distribution Unix (BSD)

e Gnu/Linux (most people call it Linux for short but Linux is just the kernel, the rest of the
operating system is provided by GNU)

e Solaris

The above are all based on Unix but the licences are different. BSD's licence basically says you can do
whatever you like with this software but don't sue us! This has enabled Apple to take the BSD code
and turn it into Mac OSX which is not Open Source. The GNU/Linux licence is the GPL (GNU Public
license). It supports the 4 freedoms but says that if you modify or improve the code you have to
make your modifications and improvements available to others with the same freedoms that you
were given. This means it can't be turned into a closed source variant. It's possible that it is this
aspect of the licence that has ensured that GNU/Linux has proliferated more diversely to a bigger
range of hardware than any other operating system software. Unlike BSD you can't just take
GNU/Linux and change it from open source to closed source. Solaris is Sun's operating system
derived from an earlier version of BSD and is available under the Common Development and
Distribution Licence (CDDL).
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Server Operating Systems

Using Open Source software as the operating system for a server is least likely to cause any dissent
from users because they will probably be unaware that it is there. Anyone doing a Google search or
buying a book from Amazon is using GNU/Linux and huge numbers of internet web servers run on a
GNU/Linux platform. The reason such action is not more widespread in schools is that server
management requires the most technical knowledge. However, if your school does have technical
support staff confident to implement Open Source software it would be well worth considering
strategies to ensure you keep them.

You will find GNU/Linux used for serving web pages, for caching web pages as proxy servers and as
firewalls for security in many schools. File serving, e-mail serving and calendar sharing are also quite
feasible but require more technical expertise. Thin client servers can run a range of applications with
no license fees either for the server software, client access or the user applications.

Desktop Operating Systems

It is more difficult to get acceptance of Open Source Software desktop operating systems
(GNU/Linux, BSD) because

a) this requires ordinary users to accept changes in the tools they are using, and
b) some of the applications that run on their existing system (eg Windows) may not be
available on the OSS operating system.

In order to make the transition easier there are many Open Source Software titles that are cross-
platform. This means that there are versions of the software that run on more than one operating
system eg Windows, Apple and GNU/Linux operating systems. It is far easier now to "port" software
between operating systems because the technologies and standards to enable this are much more
mature than in the past.

If new applications are not supported across platforms it may be because of the commercial
interests of the supplier rather than because it is technically difficult or expensive to do it. This is a
reason why Open Source applications are far more likely to be cross-platform than Closed Source.

Taking the Firefox web browser as an example, it can be installed on a Windows computer, a
GNU/Linux computer or an Apple computer. Internet Explorer in its later versions only runs on
Windows. Since Internet Explorer comes pre-installed on Windows it gets most use because most
people have never tried anything else. One reason for using Firefox in a school environment is that it
has an integral spell check so when learners are doing e-portfolio work they are much more likely to
pick up errors and learn how to spell new words. Since Firefox can be installed freely and runs
perfectly well alongside Internet Explorer there is no reason not to have both and let people have a
choice of the tools that they use.

Desktop Office productivity tools

OpenOffice.org (000) provides an Open Source equivalent to MS Office. There have been over 100
million downloads of the Windows version of OO0 and it is distributed as a matter of course by just
about every GNU/Linux project. On the downside, like MS Office, Openoffice is a huge piece of code
and it needs a fairly up to date computer to run well.

Itisn't an exact replica of MS Office but it has a lot more things in common than differences. The file

filters are excellent and even complex Word documents will open in OOo. In fact, corrupt documents
that won't open in MS Word sometimes do so in OOo so it's probably worth having at least one copy
installed just for that purpose.
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000 can produce pdf files directly from any of its applications and version 3.0 currently in beta test
can open pdf files for editing too. Since OpenOffice.org is Open Source, you can always download
and install the latest version and there are no license fees to pay. In terms of inclusion, learners can
freely download OOo and use it at home. It is certainly more capable than MS Works and more
compatible with MS Office than MS Works. The native file format of OpenOffice .odf, is an ISO
standard and based on the internet XML standard. After an intense battle Microsoft now intends to
fully support odf in its next major release of Office software.

There are a number of other desktop application such as AbiWord word processor and Gnumeric
spreadsheet. These are smaller and more compact than the full OpenOffice.org suite and will work
quicker and on lower specification machines.

Web applications

Moodle is another Open Source application that is having a big impact in the education sector.
Moodle provides on-line courses, blogs, forums and similar facilities. It has largely displaced
equivalent proprietary software applications in Further Education, a sector that engaged web based
learning much earlier than schools. Click here to see the take up statistics for Moodle over the last 5
years.
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It seems very likely that Moodle will become the de facto standard for on-line courses for schools
and colleges around the world with 78 languages already supported including Welsh. One of the
arguments often used against Open Source is that there is no support. As far as Moodle is concerned
this is clearly not the case and probably Moodle is the best supported VLE in the World. There are
commercial companies supporting Moodle as officially sanctioned partners and a huge community
of users where the culture is strongly orientated to sharing.

Moodle is not the only open source software intended to support learning communities. There are
so many content management and community support applications available we are spoilt for
choice. This web site is built using an application called Drupal which some schools have used to
build their own web sites. There are also students using Drupal for e-portfolios and blogging about
their work. The software makes it very easy to delegate site maintenance to individuals who need
only a web browser to update and develop new pages.

Similar applications include Mahara which is designed to support e-portfolios. Here are examples
from students teachers sharing learning resources in the field of teaching and learning. When we
look at initial learning of younger and less experienced learners we find a lot of dependency on
desktop files.

12


http://www.adobe.com/products/acrobat/adobepdf.html
http://www.microsoft.com/PRODUCTS/works/default.mspx
http://redmondmag.com/news/article.asp?EditorialsID=9882
http://www.abisource.com/download/
http://www.gnome.org/projects/gnumeric/downloads.shtml
http://www.moodle.org/
http://moodle.org/stats/
http://en.wikipedia.org/wiki/De_facto
http://drupal.org/about
http://www.qems.org.uk/
http://www.mahara.org/
http://cterfile.ed.uiuc.edu/mahara/view/view.php?id=327

A better approach would be to link to web pages because these would not require the user to have
any specific software other than a web browser to access the information. It would also be quicker
for the author to prepare these and integrate them more seamlessly with other internet based
resources. This is one example of why learning about how to make good choices about which ICT
tools for a task is important.

Mostly the Open Source software that supports these community software projects is modular so
some components such as rich text editors, forum management and blogging can be interchanged
between applications and indeed Mahara and Drupal can both use some of the same software
components. This means that small groups can work on individual components and make
contributions to the software which can then be used in new and evolving applications. This leads to
economic development through more efficient use and re-use of existing resources.

For example, there are single sign on facilities for Moodle, Drupal and Mahara so that if a user
creates an account in one application the account can be automatically replicated in the others. A
logical extension of this would be that there is no such thing as a learning platform other than the
internet with user information being stored in many inter connected databases and operated on by
a range of internet based software tools (see cloud computing) above.

Open Source Software and Proprietary Content

Proprietary: not usable by others without permission

It is worth noting that you can use Open Source Software without committing to the content you
make with it being Open Source. So, in the case of a VLE for example, the content in a student’s e-
portolios could still be open or closed/proprietary.

Each individual copyright owner can decide how they want to license their work. Of course the work
of one individual is unlikely to get extensive use on its own unless it is particularly excellent.
Collectively the work of many students will be more likely to get noticed if it is of sufficient quality.

This is the Open Source principle of "give a brick and get a house". If everyone makes a small
worthwhile contribution each individual gets back many times their contribution to the shared
resource. Wikipedia is only one example of the success of the new approach and demonstrates the
relationship between Web 2.0, open source software and open standards.

Finally, here is Larry Lessig arguing that the cultural and educational importance to build creatively
on existing resources transcends the way copyright law is currently widely applied.

Using Open Source Software in your school

There are many Open Source applications that run on the Windows Operating System. In most cases
these are cross-platform and run on GNU/Linux and often Apple computers too. Starting with one of
these applications is simple and requires no great investment or technical knowledge. It is therefore
a good starting point for any school wanting to try out Open Source practically.

Audacity

Audacity is a sound editing program that is very popular in schools. It can be used to digitally edit
and mix audio tracks. Here is a You Tube video that shows how to use Audacity to edit a sound track.
There are many video tutorials like this one for Open Source applications. It is certainly untrue to say
there is no support for Open Source Software. Indeed if you know where to look, the support can be
better than for Closed Source and you can choose to have free support like these You Tube videos or
you can buy support and training from Open Source specialist companies.
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Inkscape

Inkscape is a very capable graphic design program enjoying increasing take up in schools. It is
suitable for use in primary schools but powerful enough to produce professional quality graphic
images like this.
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Downloading and installing inkscape is simple. Go to the Inkscape web site and on the left click on
download and click on the latest stable release eg Inkscape-0.46.win32.exe. Once the file is
downloaded double click and follow the installation as with any other Windows application. You can
of course provide the .exe file to as many users as you want. This means all learners can take it home
on a USB memory key and use it freely and legally at home supporting inclusion.

Portable Applications

If you don't like the idea of installing software without trying it out first then try "PortableApps".
Portable Apps are Open Source applications installed on a USB pen drive so you don't have to install
anything on your computer to try out a whole range of software including

Inkscape, Audacity, GIMP, OpenOffice.org etc. The principle is that the

applications run from a portable medium, usually a USB flash memory

stick. Applications can be a bit slow to load because getting data from a
pen drive is slower than getting it from the hard drive but once running
the program is in the computer's memory chips so it runs just like normal.
There is a good site to find out about and download portable applications
here.

Click on "download now" and put your USB memory in place and you are
ready to go. The instructions are on the site. The concept is that portable
apps installs an Open Source menu program onto your USB key from
which you can then choose and add a wide range of programs to your key.
The applications are installed on the pen drive and so any computer that
has the pendrive inserted into a usb port effectively has the software
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instantly installed but not onto its hard drive. Take out the pen drive and the applications are
uninstalled.

Click on "applications" on the top menu bar on the site for a full list of available applications. All this
software is Open Source so it is perfectly legal to copy it to hundreds of USB keys. Every child in the
school could have one to use at home and at school contributing to social inclusion and bridging the

digital divide. Since all the applications move with the USB key, you can use them on any computer
without having to install anything and without leaving any code behind when you finish.

If you click here, you can download an entire operating system and all the general productivity
applications you are likely to need in a school entirely for free. You get free automatic updates
directly from the internet, no viruses and no spyware. You can add new applications from a vast and
growing on-line library again all for free. If you are nervous about installing the software on the hard
disc of your computer, you can simply run everything directly from a CD without having to install
anything permanently. You down load an entire CD image of software that has already been
installed so there is no installation to do. Just run it from the CD in the same way as portable apps
run from a USB key. If you like it you can install the software from the CD to your hard drive either as
a replacement for your current operating system or to run alongside so you can choose which to use.
This is the flexibility enabled by Open Source licensing.

Strategies for migrating to Open Source Software

Installing and using Audacity and Inkscape should demonstrate that obtaining good quality Open
Source Software is practical and feasible. No license keys, no installation CDs, no purchase orders to
process. But what of a broader strategy to migrate as far as possible to Open Source? Here is a table
with general classifications of software and some of the key issues associated with migration.

Type of
Application

Issues

General productivity
tools

eg Inkscape,
Audacity,
OpenOffice.org,
GIMP, Firefox,
Thunderbird

Interoperability and data exchange

Applications that generate data files should be able to export these files in open
formats as well as popular proprietary formats. This means that they will be able
to exchange data with proprietary software applications. In practice, there are few
problems with data exchange except in highly specialised areas where, for
example, customised macros or programming have been used around MS Office
applications. Sometimes interoperability is better supported by the Open Source
applications eg OpenOffice.org has better interoperability with MS Office than MS
Works has with MS Office.

Audacity supports the open industry standard svg vector format as well as png and
jpg for exporting raster images. Audacity supports uncompressed wav and aiff, the
proprietary mp3 and open .ogg formats for compressed audio and can import midi
files.

Learning how to use

The learning curve for applications is very variable. Learning an entire Office suite
like OpenOffice.org in all its details will take years but most people don't need that
detail (at least at the start).

If you have already learnt what you need in similar software such as MS Office
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most of that learning will transfer to OpenOffice.org and the help is
comprehensive including free user support groups. For example we think the
learning required in a major upgrade in MS Office eg MS Office 2003 to MS Office
2007 is similar to the learning required to migrate from MS Office 2003 to
OpenOffice.org 3.0.

Inkscape is probably simpler to learn than most of the many proprietary vector
design programs and is comparable to Xara Xtreme in its function. There are many
video tutorials on You Tube for Open Source applications.

Installation and set up

There is no real difference between installing any of the above applications on
Windows compared to their proprietary equivalents. Network set ups and
deployments will need specific considerations such as permissions and security
but no more so than with proprietary software.

Setting up Firefox on a network is likely to be more involved than installing
Inkscape. On Linux installation can be a lot easier since the applications come pre-
installed with the operating system and up dates and new applications are
installed on-line from a safe repository. This means no CDs to manage, no license
or registry keys issues and nothing to pay for updates or upgrades to later
versions.

People

Some people will accept a new application, discarding any previous tools they
used, others will be outraged at having to change.

In short individuals vary a lot and people are probably more important in the
change equation than the technologies. Investing in education is a good idea for
people that believe in education. There are QCA accredited courses designed
specifically for this purpose that are compatible with the National Curriculum.

Since disk space is now very inexpensive, you might make both open and closed
applications available alongside each other for a trial period. You might buy only
sufficient licences for the proprietary version of an application that are needed
just in case something doesn't work. There is no universal answer but try to think
flexibly. It is very rarely an all or nothing situation.

Web applications

eg Moodle, Drupal,
Mabhara,
OpenGroupware,
One to Zero

Interoperability and data exchange

Firstly ensure that the application is accessible through a standards compliant Web
Browser. If it works with Firefox it almost certainly will be. Avoid any software that
will only work with a particular browser and ask your supplier for written
assurance that your data will always be accessible through a browser that fully
supports W3C open standards.

Such applications will all use SQL databases to store information and web pages to
access it. In principle it should be possible to move data between SQL database
applications whether Open or Closed Source. If content files are based on Open
Internet standards which is likely in Open Source applications, file exchange will be
assured.
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In practice the complexity of the data structures involved in specialised aspects
such as structuring lessons, is likely to result in a less than perfect match when
moving information to another similar application.

For example, a new Virtual Learning Environment with a specific classification
structure for the "3 part lesson" will not necessarily have fields corresponding to
this structure in the one used currently. Getting locked into proprietary web
applications is a high risk strategy so as a minimum be sure that information can
be exported in open formats.

Learning how to use

There are differences but once one application is mastered the methods are
usually similar and conform to the Web interface. Consistency of approach and
user interface makes web applications generally quick to learn. While specific
applications will have particular procedures concepts such as forums, blogs, file up
loads, RSS and making links are common to most similar applications whether
running on Open Source software or Closed Source software.

Installation and set up

Setting up of web applications requires a server and a supporting software stack,
as well as some technical skills.

This could be hosted in the school or by a specialist provider. If you want an Open
Source support stack it will probably be LAMP - Linux, Apache, MySQL and
PHP/Perl/Python.

By out-sourcing to a server hosting company you can avoid the need to know
anything about any technicality other than using the application. You also enable
your applications to be made available to your community 24/7 with a faster
internet connection than you are likely to want to pay for at your site.

If you use a closed source stack it will probably be MS IIS server running on a
Windows server and a proprietary database such as MS SQL server. If you do this
check that there is no further dependency on using other proprietary software
applications or you could find yourself locked into unanticipated costs.

People

Since web applications are more recent and more similar in user interface they are
more likely to be accepted than change from a mature and familiar desktop
application. (You don’t often hear people complaining that they can’t buy stuff on
eBay or Amazon!)

It therefore makes sense to think very carefully before deploying any Closed
Source and proprietary web applications because this is the area where Free and
Open Source applications are having the biggest immediate impact and there is no
reason to get locked in to a single vendor.

Once people get used to a particular product it may be difficult to get them to
migrate. The difficulty in getting people to understand the collective benefit of
change if it makes life in the short term even marginally more difficult for them is
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very apparent.

There is a great deal of risk in getting locked into proprietary web products at a
time when many of the vendors of these products are facing struggles to survive
created by the open source movement. Then what happens to your data?

Network
management tools

eg GNU/Linux Server,
LTSP, Karoshi, iTalc,
Webmin, gnome
nettool

Interoperability and data exchange

The main issues for interoperability and data exchange at the server level are
when client machines are dependent on proprietary protocols or there is
dependency on Active Directory for file permissions and group policies.

There are ways round these issues but it requires specialist technical knowledge.
With network services such as firewalls, web serving, proxy servers and such like
there should be no real problems with interoperability.

Learning how to use

The learning required for Network management tools is the widest in range. Some
aspects require virtually no technical knowledge at all whereas others require a
good knowledge of network security and associated issues. This is an area where
practical "investing in people" is important. If the technical support staff have no
access to learning about new technologies and approaches they will be unable to
support changes effectively.

Installation and Setup

Many of these tools eg Karoshi are designed to make it easy to set up and
administer GNU/Linux servers in schools. The main issue with set up is
understanding wider issues such as security and the physical time it takes to
prepare software and machines. This is not necessarily any worse than for Close
Source proprietary software but it is an overhead in terms of migration.

People

The main aspect is technical expertise and willingness to keep up to date. If you
have technicians that show they are willing to implement Open Source solutions
and have demonstrated ability to support these even on a limited scale you have a
valuable asset. Investing in further training is likely to bring real improvements in
cost-benefit and efficiency to the organisation.

The exact strategy adopted will of course depend on the current level of expertise and readiness for
change in your organisation. People are just as important a consideration as the technologies
themselves and they need to be given time and incentives to learn. Adopting a limited number of
Open Source applications on Windows such as Inkscape and Audacity is a simple way to start and
requires no more knowledge or expertise than for any other similar application. Encouraging
youngsters, who tend to be less change averse than adults, to participate practically is a good idea.
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The cost of change

It is very difficult to cost an entire shift from Closed to Open Source technologies and probably
impossible to do so with meaningful precision. On the other hand, it is very easy to work out the cost
benefit of a limited change.

For example, what would it cost to provide all learners in your organisation with a proprietary
commercially licensed graphic design program so that they could use it on any computer at school or
at home? What will it cost to distribute Inkscape to the same extent?

In simple cases like this you can control the variables and work out the cost-benefit. In our section
Getting started with open source software, we provide some great low-cost ways to make a start.

However, with an entire migration to OSS desktops, for example, you might have to put a value to
issues such as:

a) not having to cope with viruses and spyware
b) The impact of not running a specialist piece of software that one HOD thought vital to his
department

How would you cost issues of ethics or the value of learner participation in an open source
community inspired by using a particular open source application?

The concept of Total Cost of Ownership (TCO) is a much discussed term, and encourages
consideration of not just the licence fees, but the cost of associated hardware, support, training for
users, etc. Despite years of debate there is still no definitive way to undertake this analysis — there
are just too many variables, and anyway, schools are not businesses, and some aspects of schools'
work cannot really be given a value (for example the effect of ICT on achievement).

On this basis, if saving money is important, there is an argument for starting with things that will
definitely do that and keep things simple. This makes a strong case for at least trying out OSS
applications where the functionality is similar to that offered in proprietary systems.

Top tips for migration strategy

a) Learn about Open Source software through simple practical experience. Try out some simple
applications in low risk settings first.

b) Consider trying things that cost very little to do but clearly have the capacity to save the
most money.

c) Ensure that the people in your organisation are prepared - there are plenty of learning
resources designed to support children and their teachers.

d) Work out whether your organisational culture puts a value on the ethical and community
aspects of Open Source.

e) Analyse the tasks performed using computers in your organisation and classify each of them
by how easy it would be to migrate to an Open Source Application. What would be the
implications?

f) Start with the easiest applications in your circumstances and ensure your first encounters
are successful. Give your users a good experience.

Summary
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Open Source Software is software that is licensed so that users have the freedom to
a. Run the software for any purpose
b. Study and modify the software
c. Copy the software
d. Improve the software

In order to make all these freedoms effective, the source code of the software must be
freely available, hence the name Open Source. Some software is available free of charge, but
without supporting all of the freedoms. It is referred to as “free” as in “free beer” rather
than free as in freedom.

The freedoms reduce risk associated with a range of "closed source" software issues
including lock-in to particular products, reduced competition, user inconvenience,
environmentally damaging packaging and commercial interests over-riding those of the
customer.

The internet has enabled Open Source software to grow from an ethical concept to the
biggest change taking place in the way software is produced and licensed since the 1980s.

Social systems and the law have not kept pace with technological change giving rise to
micro-political conflicts between different interest groups in the area of copyright and
patents in the field of digital technologies.

The synergies between Open Source Software and Open Content development models and
licensing, the use of Open Systems and Web 2.0 technologies provide potential to improve
learning.

If technological education is to reflect true technological literacy, an understanding of the
issues surrounding Open Source Software, Open Content and Open Systems is increasingly
an important part.

Learning in the future will reflect technological development and to remain relevant, schools
need strategies that enable them to support these new ways of learning.
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