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Note this article assumes some familiarity with these concepts: Learning Objects, 
Metadata, Educational Standards for Technical Interoperability, Digital Repositories 
and Learning Design. For a useful quick introduction to each of these concepts please 
follow these web inks: 
 
Learning Objects (Content Packages) & Learning Design 
http://www.cetis.ac.uk/static/briefings.html 
 
Metadata 
http://www.cetis.ac.uk/content2/20050210042132 
 
Educational Standards for Technical Interoperability: 
http://www.cetis.ac.uk/static/standards.html 
 
Digital Repositories 
http://www.jisc.ac.uk/index.cfm?name=pub_repositories 
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1 Introduction 
 
This report aims to discuss persistent uniform resource locators (PURLs) and unique 
identifiers in relation to the long-term management of digital resources including 
learning objects and their metadata. 

 

2 Persistent Uniform Resource Locators 
 

2.1 What is a URL 
 
A uniform resource locator1 can be http://www.myWebsite.com - a website address. 
Specifically this is a request for a file from a folder registered on a computer (i.e. a 
server) for the address http://www.myWebsite.com .  The basic steps in this process 
are outlined below2. 
 

 
Figure 1 Diagram showing the flow f events of simple HTTP request 

 

2.2 What is PURL 

                                                

 o

 
 

 

 
1 See http://en.wikipedia.org/wiki/URL 

2 This is simplified flow of events  



    

 
WP 2—3 Activity 35  
Forever is a Long Time in E-Learning: the need for permanent identifiers in digital object management 
Authors: David Dripps & John Casey, Jackie Proven  

6

 

 
Figure 2 Diagram illustrating the flow of events when a PURL is requested.  The request is 

re

 

                                                

A persistent uniform resource locator (PURL3) is a more permanent URL.  It was 
created as a temporary solution to the problem of broken links in 1996 by the Online 
Computer Library Centre (OCLC)4. 
It represents an intermediate step.  A PURL (essentially a proxy URL) is entered in 
the browser.  The PURL server then finds the actual URL link and the browser 
retrieves this URL. An intermediate (or proxy) server holds the current URL against 
the PURL.   
 
It is believed that the benefits, in terms of ease of updating a single link in a 
centralised registry, leads to a more persistent (i.e. permanent) link.  The steps 
involved in this process of accessing a webpage using a PURL are outlined below. 

ceived by the PURL server; the PURL server finds the actual URL of the page; the browser is 
redirected to this URL where the actual page is then returned. A comparison with figure 1 will 

help to illustrate the differences between a URL and PURL. 

 
3 See http://en.wikipedia.org/wiki/PURL 

4 The OCLC homepage is located at http://www.oclc.org/ [Accessed 17th Jan 2006] 
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2.3 The benefits of PURLs 
 
There are a number of reasons why a URL may change for example changes in the 
directory structure of the website, renaming of a resource, reclassification of a 
resource, etc.  A permanent URL greatly eases the updating process by providing a 
single URL that needs to be updated as opposed to potentially scores of them. This 
case is illustrated below. 
 

 
Figure 3 Diagram illustrating the greater quantity of updating required after the move of a web 

page using only a simple URL Model and the lesser quantity of updating required after moving a 
page using a simple PURL Model. 

 
In the above diagram the red elements represent the areas that need updated.  From 
the diagram it is apparent that a lot less updates are required under the PURL model.  
PURLs offer the owner of a site a means to update site links to the outside world, i.e. 
they can log onto the server where the PURL is registered and update it to point to the 
new address at their own site, and those that link to their pages form the outside have 
no need to update their links. 
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2.4 Disadvantages of PURLs 
 
Given PURLs have been around for 10 years now their usage is still quite limited. 
This is largely because they add another layer of complexity to web authoring and still 
require human intervention. 
 
Many web authoring tools such as Dreamweaver and FrontPage are well equipped to 
deal with URLs and creating links is largely a point and click exercise.  To create a 
PURL on the other hand one has to register a PURL for every page of significance5 on 
the site. This takes extra time and given that most web authors believe their work on 
the web (often wrongly!) will be permanent they see little point in investing this extra 
time as they author their latest pages.  This does illustrate a world where long-term 
preservation strategies are not, currently, deemed of great importance. This a 
particular problem in the e-learning world which is dominated by short-termism and a 
project mentality 
 
Whilst websites using PURLs require less updating of links by visitors, unfortunately 
each PURL does still need to be updated by the site owner.  Typically this involves 
logging onto a site and inserting the updated URL for the PURL, whilst there are 
obvious and immediate benefits of this (as mentioned in the previous section) 
updating links is something web authors tend to put off, perpetually. 
 
Alternative methods of bypassing the problems of moving pages such as internal page 
redirects are more familiar to web developers and many find them consequently easier 
and quicker to perform than registering and updating a PURL. The downside to this is 
that it is easy for the structure of a website to become complex to maintain. 
 
 
Although PURLs can be useful, what is really needed is a recognition that resources 
have a longer life span than the projects that produce them, and for them to be looked 
after accordingly. This is especially important for the world of e-learning to take on 
board, which has historically been driven by project funding and short-term targets. 
The world of libraries and archives has much to teach us about collection 
management. 
 

 
5 Some Webmaster may decided every page is significant and register every page, others will only see 
key navigation pages as significant the key here is a balance of effort and gain. 
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2.5 Registering a PURL 
 
Registering a PURL is free through http://purl.org/ and this section represents how to 
create a PURL using http://purl.org/. 

 
 

Figure 4 The www.purl.org website 
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PURL registration is required and can be done online at 
http://purl.org/maint/register.html the diagram below illustrates the simple form 
needed. 
 

 

Figure 5  www.purl.org registration form 
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Registration is free and only takes a few seconds.  Once registered a PURL can be 
created using the site’s online PURL creation form located at 
http://purl.org/maint/choose.html. 
 

 

Figure 6 www.purl.org purl creation form 
To create a PURL simply enter the ID and Password you created in your registration 
enter a PURL string. It is suggested that it is in the form of: /NET/yourDomain 
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Creating a PURL 
 

 

Figure 7 Example of a successfully created PURL 
 
In our example we entered “/NET/trustdr”.  Enter the URL which the PURL is to 
point to, add any additional PURL maintainers (i.e. people you would also like to able 
to change this PURL6) and select “Create PURL”.  You will be asked to confirm what 
you have entered and you will be given a PURL for the page you have entered as 
illustrated below. 
 
A full list of instructions along with frequently asked questions can be found on 
PURL site at http://purl.oclc.org/docs/purl_faq.html. 
 

2.6 Adaptation of PURLs to metadata and learning objects 
 
As with webpages, learning objects themselves may be reorganised, reclassified or 
simply moved.  A PURL offers a more permanent means of linking to the resource.   
 
PURLs could also offer a more permanent means of linking to metadata to learning 
materials.  Learning objects detached from their metadata (especially easy outside a 
repository) might never be reunited again.  By offering a PURL to both and 
referencing each other it is more likely the two can remain related and attached to 
each other. 
 
It is this greater need for permanence (i.e. to keep both the metadata and the learning 
object together) that will perhaps drive the PURL usage in repositories. 
 

                                                 
6 As this is their ID for the site they will obvious need to have previously registered. 
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3 Permanent Unique identifiers 
 
A unique identifier is a number or string that is used to uniquely identify an object, in 
the sense that no other object or entity is referred to with this same number or string.  
For example an ISBN number can be seen as a unique identifier for a book.  There 
may be a number of books titled “Intellectual property” but they can be differentiated 
by their own unique ISBN numbers. 
 
The application of unique identifiers for learning objects has a great attraction for 
management and tracking purposes. A PURL is a form of unique identifier; below we 
briefly describe some others. 
 

3.1 Handle 
 
The Handle System is a comprehensive system for assigning, managing, and 
resolving persistent identifiers, known as "handles," for digital objects and other 
resources on the Internet. Handles can be used as Uniform Resource Names7 (URNs). 
Run by the CNRI in the USA, a not for profit public body 
(http://www.cnri.reston.va.us/about_cnri.html). They are also the people behind the 
DLIB magazine. 
 
In much the same vein as with PURLs a handle is a string that will resolve to the 
address of an object when queried in the handle system.  
 

3.2 Handle Syntax 
 
Within the handle namespace, every handle consists of two parts: its naming 
authority, otherwise known as its prefix, and a unique local name under the naming 
authority, otherwise known as its suffix. The naming authority and local name are 
separated by the ASCII character "/". A handle may thus be defined as 
 
<Handle Naming Authority> "/" <Handle Local Name> 
For example, "10.1045/january99-bearman" is a handle for an article published in D-
Lib Magazine. It is defined under the Handle Naming Authority "10.1045", and its 
Handle Local Name is "january99-bearman". As shown below: 
 

 
7 http://en.wikipedia.org/wiki/URN 
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Figure 8 Source Handle System, Handle Syntax, Available from 
http://www.handle.net/overviews/handle-syntax.html [Accessed 29-May-06]  
 

3.3 DOI 
 
The DOI8 (Digital Object Identifier) system is a widely used system in digital 
intellectual property management that already has millions of identifiers assigned.  It 
is based on the Handle architecture and a very useful discussion comparing the DOI 
system to PURLs can be found at this address: 
http://www.doi.org/handbook_2000/resolution.html#3.10 
It makes a persuasive argument of the advantages of DOI over PURL; we also 
investigate DOI further in Workpackage 1-4 Targets for Policy Creation. 
 

3.4 Permanent unique identifiers in practice 
 
In a discussion about DRM in a distributed environment Stephen Downes (2004) 
comes up with some useful suggestions, including the notion of a licence registry that 
people would engage with to create rights expressions for their objects from a ‘menu’ 
of options. Once done the user would then embed a ‘pointer’ (e.g. a URL) to the 
rights metadata in a registry. This has a lot of attraction and was also mentioned in the 
JISC DRM report (Intrallect, 2004), while this would work well at the top level of 
objects it still does not really help with the issues raised above about complexity and 
reuse. To work, what needs to be done is to provide a permanent unique identifier to 
the object and associate this to the rights expression in the system. This sounds fine in 
theory but the issue of choosing unique identifiers and managing them is far from 
being a stable area. Even if we chose one of the existing unique identifier schemes 
such as DOI9 (Digital Object Identifier), how would we use it? The attractions of the 
DOI system are clear for education (Heery & Powell, 2006), and they are free from 
patent encumbrances – a significant factor in the current IPR law climate. Rather like 
a hallmark for jewellery a DOI identifier lets the user identify where the object has 
come from and who created it etc – this has an intuitive attraction. By being unique it 
also means we might use it to help resolve a link to a metadata record held separately, 
including more detailed rights data. One of the great attractions for DOIs in the area 
of Learning Objects is the DOI may identify a range of resources such as the Learning 
                                                 
8 http://www.doi.org/ 

9 http://www.doi.org/ 
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Object itself and the metadata record. This is good as far as it goes, but has 
complications when applied to learning objects. Would we use a DOI to identify each 
object? Each file?  What level of granularity should we adopt?  How would we 
maintain this through various cycles of aggregation, disaggregation and incorporation 
of complex objects? How far down a directory tree, and to what individual files would 
we assign DOIs?  The inherent problem here is not a primarily a technical one, DOI’s 
are capable of fitting many different palettes for granularity, the problem arises in 
getting institutions to uniformly apply DOI’s and to foot the cost of doing so 
(registration fees and labour etc). 
 
The obstacles we outline here about managing DOIs (and other permanent identifiers) 
in complex and reused learning objects, to our minds, have their roots in two 
fundamental problems: 
 

i) we are trying to use learning objects that originate philosophically in 
highly organised, regulated and disciplined workplaces (Friesen, 2004) 
like aviation, the military and distance learning providers. In these 
environments the content has to have a lot of design value embedded 
within it, as a valuable resource it is used and managed in a way that 
makes the best use of it - mainstream public education does not work in 
the same way 

 
ii) technical approaches to DRM are predicated on simple and frequent 

transactions (Collier et al, 2004)  – this is the diametric opposite to the 
educational scenarios we envisage. 

 
 

4 Conclusions 
 
Handles, DOIs, PURLs are persistent identifiers and are a superior solution than 
toURLs, which can change easily by being moved. However the added time and effort 
needed to be invested in their initial development, despite the long-term benefits, 
appears to greatly hinder their usage. The economic and cultural factors in education 
that tend towards a short-term view would have to be overcome. 
 
There is a greater need for permanency with Learning Objects and their Metadata due 
to the cost / consequences of them being separated.  Such an incentive may well 
justify the initial time and effort in the development of persistent unique identifiers 
such as DOI. However this would depend on a very different regime coming into 
existence in learning materials management and the use of such materials in our 
institutions than exists at the moment. This regime is consistent with the industrial 
scale training and teaching environments of aviation, the military and distance 
learning, the question is this workable in mainstream education? 
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