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Asking questions with web archives – introductory 
notebooks for historians (Research and Jupyter 
Notebooks) 

Name of Team: “Exploring Web Archives with Jupyter Notebooks” Team 

Names of entrants: Tim Sherratt; Andrew Jackson; Alex Osborne; Ben O’Brien; Olga Holownia 

Affiliation/Organisation/Company: University of Canberra; British Library; National Library of 
Australia; National Library of New Zealand; International Internet Preservation Coalition (IIPC)  

Job title(s): Associate Professor of Digital Heritage; Technical Lead, UK Web Archive; Technical 
Lead, Web Archive; Technical Lead, Web Archive; Programmes & Communications Officer 

 

URL: https://glam-workbench.github.io/web-archives/ 

Summary: The project output is a set of 16 Jupyter notebooks that demonstrate how specific 

historical research questions can be explored by analysing data from web archives. 

Short promo video: https://www.youtube.com/watch?v=qhaRQ0LxNAo 

Abstract: Web archives are rich troves of recent historical records, and can do much more than 

just let researchers view individual web pages. But before this project, the routes to realizing this 
were poorly documented and required a lot of technical knowledge. The Jupyter notebooks created 
by the project help bridge this gap, targeting those who want to do more than simply browse 
snapshots. To avoid overwhelming researchers with the scale and scope of web archives, the 
notebooks created for this project work with data from IIPC (International Internet Preservation 
Consortium) members available through Wayback, Memento, and CDX APIs. They introduce tools 
and technologies gradually – building the understanding and confidence of researchers. These 
notebooks focus on four particular web archives: the UK Web Archive, the Australian Web Archive 
(National Library of Australia), the New Zealand Web Archive (National Library of New Zealand), 
and the Internet Archive. However, the tools and approaches here are built around shared standards 
and protocols and could be easily extended to other web archives. 

https://glam-workbench.github.io/web-archives/
https://www.youtube.com/watch?v=qhaRQ0LxNAo
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This is not just another set of tutorials. By using Jupyter notebooks, the project provides live code 
and practical examples that yield immediate research benefits, while also bringing together 
distributed documentation in a form that can be understood by researchers with limited digital skills. 
While the project was deliberately focused on helping historians understand how their research 
might be enriched by web archives, the information and examples provided will be useful to any 
researcher seeking to develop their knowledge and skills. 

 Within the three main themes (Types of data, Harvesting Data, and Exploring change over time), 
the notebooks include a mixture of tutorial material, examples, quick hacks and standalone tools, 
each built around exploring particular historical questions. The notebooks are CC-BY licensed to 
encourage reuse and adaptation, and stored in a public GitHub repository. The repository includes 
a ‘requirements.txt’ file to document the required software environment, and to make it easy for the 
notebooks to be run live on Binder without any need for researchers to install software on their own 
systems. The results are embedded within the broader GLAM Workbench suite, helping to establish 
web archives within the wider cultural heritage sector, and helping a wider audience engage with 
the archived web. 

The development of these notebooks was supported by the International Internet Preservation 
Consortium's Discretionary Funding Programme 2019-2020, with the participation of the British 
Library, the National Library of Australia, and the National Library of New Zealand. 

Research Question: How do we encourage historians to develop the skills they need to make 

effective use of web archives? Or to put it slightly differently, how do we make web archives as 
accessible for appraisal and analysis as any other primary source by historians who would never 
claim to be specialists in digital research? How do we embed the use of web archives within 
historical practice? 

These questions raise a series of broader problems relating to online access, and the development 
of digital research skills – challenges of scale, context, and skills. 

The sheer scale of web archives are difficult to comprehend. Where do you start? Similarly the 
contents, standards, and limitations of web archives can be opaque to new users. Simply 
understanding what has been captured and why, can be crucial in interpreting the context of a 
particular resource. But how do we enable researchers to ask these sorts of questions? 

At the same time, using data from web archives requires a range of digital skills – to access APIs, 
harvest data, extract features, analyse trends, and visualise results. How can we scaffold this sort 
of skills development to encourage ‘non digital’ researchers to make a start? How can we 
demonstrate the value to their own research – the ‘why’ as well as the ‘how’ of working with web 
archives? 

While focused on how we can frame historical questions using web archives, this project has also 
sought to grapple with these broader challenges. 

How does your project showcase British Library digital content? 

This project showcases the UK Web Archive, the collection of archived web sites that the British 
Library has gathered in partnership with the other UK Legal Deposit libraries. Like other web 
archives, the current UK Web Archive service focuses on helping users find and view archived web 
pages, but also offers web APIs that allow technical users and automated systems to discover more 
about our holdings. The GLAM Workbench builds a bridge between these two approaches, making 
it easy for a wider range of users to explore these APIs, and enables users to carry out new kinds 
of analysis and exploration. 
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What was your approach (methodology)? 

The project uses Jupyter notebooks to share tools, examples, and documentation. By combining 
live code, text, images and more into a ‘computational narrative’, Jupyter notebooks blur the line 
between tool and tutorial – they enable researchers to undertake real research tasks while learning 
about the underpinning data and technology. This helps to scaffold the researcher’s experience, 
demonstrating both the how and the why of using web archives. 

Jupyter notebooks can also be delivered through a variety of interfaces and platforms. This enables 
the project to present a range of pathways for researchers with different skill levels. All of the 
notebooks can be run in the cloud with a single click, using the Binder service. This encourages 
experimentation – you can just try out a notebook without installing any software. Some of the 
notebooks can also be run as stand-alone apps, where the underlying code is hidden by default. So 
a researcher who is unused to editing and running code can, nonetheless, start to explore the 
possibilities of web archives. As their experience and analyses develop, they can look behind the 
web interface to see what the notebook is actually doing. 

The challenges posed by the scale of web archives were dealt with by  focusing on data that is 
readily accessible and able to be used without the need for special equipment. The notebooks use 
existing APIs to get data in manageable chunks and document these APIs in detail, using Jupyter 
to provide live, working examples of the sorts of requests you can make, and the data you get back. 
But these examples can also be scaled up as required – other notebooks build on them to 
demonstrate how to harvest collections of resources and create substantial datasets for analysis. 

This documentation also helps researchers understand the structure and context of web archives. 
For example, the documentation process revealed inconsistencies in some of the systems. These 
could be explained, and workarounds provided, helping researchers to avoid unnecessary 
frustration. The nature of the archived data is also demonstrated, with examples that show captures 
of a single web page vary over time. 

Having documented the available data sources, and provided examples of how this data can be 
harvested, aggregated, and transformed, the notebooks then focus on exploring change over time. 
This is likely to be the entry point for most researchers. They can jump right and find out when a 
fragment of text first appears on a web page, or visualise changes in a page’s design over time.   

All of the notebooks are embedded within the GLAM Workbench, which provides a large collection 
of Jupyter notebooks demonstrating methods of working with data from GLAM organisations. This 
encourages researchers to explore web archives within the broader context of GLAM data, 
transferring skills they may have learnt using other collections. They are all openly-licensed, and 
shared through GitHub and Zenodo to encourage re-use and customisation. 

Did you face any challenges, and if so how did you overcome them? 

While attempting to build on the APIs provided by the different web archives, it became clear that 
while the basic interfaces were the same across all web archives, there were some differences in 
detail. It was possible to mitigate many of these issues in the notebooks themselves, and as the 
code and results are openly available, this can prevent further researchers floundering on the same 
issues. The issues that could not be mitigated in the notebooks were fed back to the web archives, 
and so another success of this project is the way it has driven improvements in the UK Web Archive 
services. 

Background information of submitter (or team) 

Tim Sherratt: 

GLAM Workbench, https://glam-workbench.github.io 

https://glam-workbench.github.io/
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Sherratt, Tim, Wilms, Lotte, & Lingstadt, Kirsty. (2020, April). LIBER Webinar: Setting Up A GLAM 
Workbench In Your Library. Zenodo. http://doi.org/10.5281/zenodo.3743193 

Sherratt, Tim. (2018, March 30). Hacking heritage: understanding the limits of online access. The 
Routledge International Handbook of New Digital Practices in Galleries, Libraries, Archives, 
Museums and Heritage Sites. London: Routledge. http://doi.org/10.5281/zenodo.3544989 

Please provide details of the sorts of impact your project has made 
Over the 184 days since the 1 June, the web-archives repository has been launched on Binder 425 
times.  

Citations / webinars / presentations 

- IIPC Research Speaker Series (RSS) webinars: https://netpreserve.org/events/iipc-rss-
webinar-jupyter-notebooks-for-web-archives-i/ (c. 150 participants). 

- Forthcoming seminar: Canadian Web Archives Coalition (CWAC), December 2020 

- Forthcoming training: Introduction to using Jupyter Notebooks for web archives, February 
2021 

- Cited by: Abigail Mabe et al., “Visualizing Webpage Changes Over Time,” ArXiv:2006.02487 
[Cs], June 3, 2020, http://arxiv.org/abs/2006.02487 

- Sherratt, Tim, & Jackson, Andrew. (2020, June 15). GLAM-Workbench/web-archives 
(Version 0.1.1). Zenodo. http://doi.org/10.5281/zenodo.3894079 

- Tim Sherratt. (2020, November). Jupyter notebooks for web archives. Zenodo. 
http://doi.org/10.5281/zenodo.4293189 

- Wikipedia: https://en.wikipedia.org/wiki/UK_Web_Archive 
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