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The World Wide Web Consortium (W3C) describes the Web in terms of the 
set of core standard technologies (HTML, HTTP and URLs) that it refers to 
as “the Web Architecture”. The coursework is a 2500 word essay on the 
subject of: How do theoretical perspectives on science and technology 
contribute to our understanding of the development of the “Web 
Architecture”? 
 
Depending on when you were born, your first experience of a map is either the huge 
road map of parts of the united kingdom that was unfolded on the roof of the car 
(while you were stationery in a lay-by) to check you were on the right route (and 
could never be re-folded in quite the same way again); or the large book that broke 
the map down into pages that could be read inside the car as you travelled; or it’s a 
map displayed via a satnav (or mobile phone) attached to the dashboard of the car 
that delivers directions vocally and shows just a snapshot of the road ahead.  Both 
the technology of the map – which has gone from papyrus to a digital display via 
animal hide and paper – and the technology used to create the map, make maps an 
excellent case study with which to explore the history of the architecture of the 
world wide web, and to consider the development of cartography in terms of 
theoretical perspectives on science and technology. 
 
The most widely known and used digital map today is provided by Google.  It’s hard 
to believe that Google only launched the mapping service in 2005, and Street View 
wasn’t available in the UK until 2009.  Today, every search online for a restaurant 
includes an exact location via Google Maps (GMs). Every windows or android phone 
with a satnav facility uses it.  Every child will use Street View at some point to ‘drive’ 
down the road where they live and explore their neighbourhood.  We never doubt it 
will be there, or questions its accuracy.  What’s more, it does something that we 
probably don’t even notice anymore – we no longer have to wait for the next page 
of the map to reload (the equivalent of turning the map over, or refolding it).  The 
display scrolls seamlessly east or west, north or south, in for higher magnification or 
out for a bird’s eye view.  The only time we have to click is to change the view from 
map to satellite, or drag the little man to activate street view.  How is this possible? 
 
The development of HTTP, HTML and URLs by Tim Berners-Lee in the early 1990s – 
and passed on for free – led to the world wide web as we know it today.  In 1991, 
Tim Berners-Lee responded to a request for information on ‘hypertext links enabling 
retrieval from multiple heterogeneous sources’1 by revealing what he’d been working 
on at CERN to enable computers to exchange hypertext documents online (HTTP: 
Hypertext Transfer Protocol) and a language for creating web pages (HTML: 
Hypertext Markup Language) and the WWW was unleashed.  Berners-Lee wanted a 
way for individuals to be able to freely share their documents and, more importantly, 
link them together in various ways.  ‘Hypertext’ already existed as a concept (a piece 
of code, usually a word or phrase, that, when clicked, enables the document to be 
displayed at a different point in the text, or another document).  What Berners-Lee 
did was write a working, ‘improved’ version – HTTP.  Finally, he devised a set of 
principles for naming each document: the Uniform Resource Locator.  Combined 
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with HTTP, the protocol which allowed web browsers to read the documents, and a 
basic browser (also constructed by Berners-Lee) the WWW was ready for anyone 
that cared to start building it.  
 
By 1993, there were 50 web servers in the world. By the end of that year there were 
500.  Now, there are probably over a billion websites2.  The success of Berners-Lee’s 
creation obviously came at a time when computers users were desperate for a way 
of finding and exchanging information freely across the internet, and now they had 
the tools to do so.  The next developments to make an impact on the WWW did so 
for the benefit of the ordinary end user – the development of web browsers (and the 
dynamic programming language they used) and search engines.  Both of these were 
to lead to the creation of the paradigm-shifting GMs. 
 
JavaScript is a dynamic programming language that enables web browsers to 
interact directly with the user (client-side).  It controls the browser, and is now used 
for server-side programming as well.  One of the important things about JavaScript 
is that is facilitates asynchronous communication i.e. data is sent and received (a 
programming script will run and complete) at the same time as other data is doing 
the same thing.  Secondly, JavaScript is an object-orientated programming language 
i.e. it is based on the concept of ‘objects’ which are data structures that contain data 
(fields) and code (methods) which can interact with, and alter, other ‘objects’.  
Databases contain fields, so in a way we can think of JavaScript as accessing, 
reading, and modifying, databases.  If we think of those databases as things that 
are drawn on to display certain elements on our computer screens when we are 
browsing the web, or for example on Facebook, and we remember that JavaScript 
can modify this if we wish it to (by writing a post) then we can begin to appreciate 
how powerful JavaScript is as a programming tool, and because JavaScript works 
asynchronously, our Facebook post appears without reloading the entire web page. 
 
JavaScript is embedded in HTML pages (Dymanic HTML). The term Ajax is now used 
to describe a group of technologies which includes JavaScript and HTML, which was 
deployed by Google in 2005 to launch Google Maps.  Before discussing this in more 
detail, though, it’s worth pausing to consider the development of programming 
language in the light of theoretical perspectives.  Pinch and Bijker3 argued that 
science and technology should not be treated separately, but wanted instead an 
integrated approach. In the above example, the science is the programming 
language, the technology the result (in this case, GMs but the WWW is also a 
technology).  How can these be separated?  Both are ‘socially produced in a variety 
of social circumstances4’.  The boundary between science and technology is one that 
has been crossed so many times in the development of programming language and 
the web browser that it is effectively invisible.   
 
Pinch and Bijker refer to the sociology of scientific knowledge, which regards science 
as a social activity. Relativism is ignored, and sociologists study the development of 
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a scientific fields (i.e. programming language) and try to explain why one variation 
succeeds instead of another in the light of external circumstances.  It’s relatively 
passive approach was challenged by Bloor in 19815, who argued that all knowledge 
(including, of course, programming) should be treated as material for investigation.  
He embraced relativism, and argued that knowledge is socially shaped even when it 
leads to a significant discovery or development.  If we apply this to the development 
of HTML and JavaScript, we would have to take into account first of all the 
circumstances in which Berners-Lee created HTML, HTTP and URLs.  Economic, 
social and cultural factors all came together to facilitate his work.  Furthermore, the 
principles of the Unitarian church, of which he is a member, encouraged him to give 
away his development for the good of all users.  No doubt the same theoretical 
approach could be applied to the development of JavaScript, and would reveal 
similar factors. 
 
The social construction of technology (the WWW, GMs) argues that technology does 
not shape humans, but rather humans shape technology.  For example, the WWW 
didn’t work in quite the way Berners-Lee wanted. He had envisaged an online world 
where users could edit each others’ documents using their browser (much like 
Wikipedia), in the spirit of true collaboration.  However, what resulted was a web 
where browsers were structured to display documents and offer interaction without 
alteration. For example, we can think of it as a platform for online publishing, which 
has been an effective model to bring in an advertising revenue, as opposed to an 
environment of two-way links both requiring the permission of both parties to edit, 
as envisioned by Ted Nelson’s Xanadu project, which was similar to the ideal 
Berners-Lee wanted.   
 
The map is an excellent example of a technology that is shaped by human action. 
The mappa mundi in Hereford Cathedral tells a story about humanity and its place in 
the world.  Jerusalem is at the centre, the Garden of Eden is at the top (the east), 
Hereford is clearly marked and the message is clear – you are here, here is the rest 
of the world, be satisfied with your place in it.  Ancient maps were made for a 
purpose, and once we know that, we can start to understand what a map means in 
the wider social and cultural context.  Maps were about power – they represented 
one person’s view of the world.  Accuracy was less important, especially considering 
that most people travelled on foot, which was slow.  Why would anyone need an 
accurate map when there was plenty of time to find your route and, in any event, 
few alternatives existed? 
 
By the twentieth century, motorised transport and road building made maps 
essential.  Maps were expected to be accurate.  They no longer filled in the blank 
spaces with drawings of mythical creatures, but pinpointed known sites of interest.  
In 2005, when GMs was launched (along with Google Earth and Google API), Google 
stated their intention to ‘model the real world accurately’ and ‘focus on keeping up 
with change’6.  We now assume, and no longer question, the accuracy of digital 
maps.  Dr Mark Graham of the OII regards this as ‘obscuring our view of who is in 
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control’7, and argues that the map is now unstable as a result.  Winner would concur 
with this view.  He argued in 1980 that the social constructivist view of technology 
has shortcomings, mainly the idea that the technology itself was unimportant.  In 
fact, he argues that “the things we call ‘technologies’ are ways of building order in 
our world”8 and that they “...embody social relations i.e. power...”9. Certainly, we 
can see an accurate digital map in this context, especially if we apply this to the 
clearly demarcated borders between countries in Google Earth.  As a result of this, in 
2010 Nicaragua refused to leave a piece of land that had been (wrongly) attributed 
to it by GMs10. Moreover, Winner argues that a technology imposed by authority is 
inherently unstable, whereas one that is ‘human centred’ (or democratised by the 
incorporation of all stakeholders) is stable. 
 
In 2007, MacKenzie and Wajcman acknowledged the argument put forward by 
Winner, and qualified the social shaping of technology with the view that “technical 
determinism contains a partial truth”11.  Further, they agree with Pinch and Bijker 
that science and technology are co-dependent, together with the ‘Strong 
Programme’ assertion that all knowledge is socially shaped i.e. there is no lone ‘hero 
inventor’.  In fact, like Kuhn12, they see scientific and technological progress as a 
series of steps.  However, they do acknowledge that economics has an impact on 
technology.  The economics of development and production can impact on the 
development of technology – Berners-Lee was able to develop his ideas while 
working at CERN in paid employment, GMs are part of a business model for Google 
– as can the state.  We must not forget the involvement of ARPANET in the 
development of computers or the internet. Finally, they discussed ‘the path-
dependence of technical change’13, acknowledging that the ‘best’ technology is not 
necessarily the one that succeeds.  Various other factors must be considered, 
including which is adopted first.  Imagine if Berners-Lee had got the collaborative 
browser he wanted – would the environment of two-way links both requiring the 
permission of both parties to edit, as envisioned by Ted Nelson’s Xanadu project, 
have led to a different WWW?  This is explored by Carr, Pope and Halford14, who 
conclude by saying that “openness is a product of the Web architecture....but it is 
not an inevitable property of the user experience ...”15.   
 
How does this apply to GMs?  The inventor and co-founder of GMs was working for a 
geodata company when he suggested making digital maps. He later formed his own 
company together with his brother, which was subsequently bought by Google.  
Cartography is not new.  The technology was able to be digitised because of 
developments in other areas (satellite, GPS etc.)  This fits with Khun’s idea of 
scientific progress as a ‘step-by-step’ model, and satisfies MacKenzie and Wajcman’s 
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position, as well as Pinch and Bijker’s argument that the boundary between science 
and technology is practically invisible.  The original ancient maps may have been 
artefacts with ‘politics’, and indeed the digital version, whilst ‘true’ in so far as there 
is no deliberate inaccuracy, can still be regarded as such.  However, is the digital 
map socially shaped?  The map itself, as a standalone artefact, is not, but once 
Google released its official API, this changed.  
 
Google’s digital map arrived on 2005, together with Google Earth and an API 
(application programming interface).  The API has facilitated GMs Navigation (which 
was launched in the UK just five years ago), and according the Wikipedia the GMs 
app for smartphones was used by over 54% of smartphone owners globally in 
August 201316.  When GMs was first launched, it was coded in JavaScript and XML.  
Shortly after, an American web-developer and journalist reverse-engineered the 
code and created a ‘mash-up’ of GMs and information about crimes committed in 
Chicago, creating an overlay.  This and other mash-ups persuaded Google to launch 
an official API. 
 
The API enables users to embed GMs into an external website.  Nowadays, every 
business that has a web page has their location shown on the relevant section of the 
map.  One of the most recent used of GMs was the Christchurch Recovery Map 
following the hurricane in New Zealand in 201117.  After the disaster, a crowd 
sourced map was put together using email and tweets using the designated 
hashtag.  Other people have used GMs for so-called ‘pop culture tourism’.  An 
example of this is PopSpots by Bob Egan18.  He uses GMs to locate the places where 
famous album covers were photographed, and so we go full circle and return to the 
medieval maps of antiquity that attempted to illustrate to an eager audience of 
peasants what wonders and dangers lay just outside their parish boundaries.  
 
Kuhn has been referred to, and it’s worth finishing by applying his ideas to the web 

architecture and Google Maps. The opening up of the WWW, thanks to Berners-Lee, 

can be regarded as a paradigm shift, as can the translation of maps from print to 

digital. Kuhn argues that scientific revolutions – paradigm shifts – destroy as well as 

create.  He claimed that, post-revolution, the new theories were incommensurable, 

an idea that has been criticised because it precludes any communication between 

theories post-shift.  However, if we regard them as boundary objects that can form 

bridges to social worlds19, there is scope for continued interaction between actors.  

In the case of the WWW and GM’s, incommensurability was overcome by a 

simplified programming language, or an API. 
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