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The Brithish LLibrary 

 

• Over 200 million items in most known 
languages stored in London and in 
Yorkshire 

• 3 million new items added every year 
in every format/content type 

• 2014 Web Archive crawl: 20m seeds, 
56Tb data, 2.5b webpages incl 4.7Gb 
of viruses & 3.2Tb screenshots. 

• Headquarters site for the Alan Turing 
Institute – the UK’s National Institute 
for Data Science 

• Founding member of the Knowledge 
Quarter 
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Digital scholarship 

• At the intersection of academic research, cultural heritage 

and technology  

• Driving research and innovation through 

– Getting content in digital form and online 

– Engaging with researchers across the UK 

– Collaborative research projects 

– Providing support and guidance 

– BL Labs 
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Getting content in digital form 

• Non-print legal deposit 

• Digitisation: manuscripts, maps, 
archives, printed books, 
newspapers, audio, video 

• Annotation: transcription, speech-
to-text, NLP, entity-extraction 

• Crowd-sourcing 

– c750,000 Asian & African 
items listed in hard-copy 

– Geo-referencing 
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One million images on Flickr 

Over 375,358,000 views & 515,000 tags 



BL Big Data 

blbigdata.herokuapp.com 
dx.doi.org/10.5281/zenodo.17168  

https://github.com/mombi93/group12-app
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Content is data: Political Meetings Mapper 

 
“I was able to do in minutes with a 

python code what I’d spent the last 

ten years trying to do by hand!” 

 

- Dr. Katrina Navickas, BL Labs 

Winner 2015 

http://www.bl.uk/case-studies/political-meetings-mapper
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Modern science relies on good data 

8 
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Data are the evidence base of research 

• Datasets are a crucial component of the scholarly record 

• As the National Library, we have a responsibility to protect 

the nation’s scholarly record 

• Datasets are essential to the British Library’s mission to 

advance the World’s knowledge 

9 
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Data – the evidence base of research 

• Gravitational waves – doi:10.7914/SN/LI  

• Medical case studies - doi:10.1594/eaacinet2007/CR/5-270407 

• Earth quake events - doi:10.1594/GFZ.GEOFON.gfz2009kciu 

• Computational models - doi:10.4225/02/4E9F69C011BC8 

• Climate models - doi:10.1594/WDCC/dphase_mpeps 

• Distributed samples - doi:10.1594/PANGAEA.51749 

• Sea bed photos - doi:10.1594/PANGAEA.757741 

• Audio records - doi:10.1594/PANGAEA.339110 

• Grey Literature - doi:10.2314/GBV:489185967 

• Videos - doi:10.3207/2959859860 

• And much more 

 

http://doi.pangaea.de/10.1594/pangaea.323487
http://doi.pangaea.de/10.1594/pangaea.319879
http://doi.pangaea.de/10.1594/pangaea.103958
http://dx.doi.org/doi:10.7914/SN/LI
http://dx.doi.org/10.1594/eaacinet2007/CR/5-270407
http://dx.doi.org/10.1594/eaacinet2007/CR/5-270407
http://dx.doi.org/10.1594/eaacinet2007/CR/5-270407
http://dx.doi.org/10.1594/GFZ.GEOFON.gfz2009kciu
http://dx.doi.org/10.4225/02/4E9F69C011BC8
http://dx.doi.org/10.1594/WDCC/dphase_mpeps
http://dx.doi.org/10.1594/PANGAEA.51749
http://dx.doi.org/10.1594/PANGAEA.757741
http://doi.pangaea.de/10.1594/PANGAEA.339110
http://dx.doi.org/10.2314/GBV:489185967
http://dx.doi.org/10.3207/2959859860


Mind the gaps between 

• Articles and data 

• Publishers and data 

• People and data 

• Reviews and data 

• Repositories and data 

• Today and tomorrow 

 

 

 

 

11 

Articles 
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Articles and data 

In 2009: 

– No effective way to link 

between articles and 

datasets 

– No widely used method 

to identify datasets 

– No widely used method 

to cite datasets 

 12 

Articles 

Underlying 

data 
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Data citation 

• The use of published digital data, like the use of digitally 

published literature, depends upon the ability to identify, 

authenticate, locate, access, and interpret them.  

• Data citations provide necessary support for these 

functions, as well as other functions such as attribution of 

credit and establishment of provenance. 

 Data Science Journal, Sep 2013 
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Data citation 14 

Digital Object Identifiers (DOIs) 
offer a solution 

A DOI is a unique identifier, similar in 
concept to an ISBN. 

Mostly widely used identifier for 
scientific articles 

Researchers, authors, publishers 
know how to use them 

Put datasets on the same playing 
field as articles 

 

Dataset 

Yancheva et al (2007). Analyses on 

sediment of Lake Maar. PANGAEA. 

doi:10.1594/PANGAEA.587840  

 

URLs are not persistent 
(e.g. Wren JD: URL decay in MEDLINE- a 4-year 

follow-up study. Bioinformatics.  2008, Jun 

1;24(11):1381-5). 

 
 

http://dx.doi.org/10.1594/PANGAEA.587840
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DataCite 

• Makes research better by 
enabling people to find, share, 
use, and cite data 

• A leading global membership 
organization offering reliable 
persistent data identification 

• Engages researchers, scholars, 
data centres, libraries, 
publishers, and funders through 
advocacy, guidance and 
services 

https://www.datacite.org/
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Use of DOIs for data is growing rapidly  

• 27 DataCite Members 

• Total data centers: 635 
up 209 in 2015  

• Total DOIs: 6,168,989 
up 2,571,770 in 2015 

• 208,000 DOIs with an 
ORCID iDs 
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Publishers and data 

• Publishers vary in support for data 

– Policies 

– Services 

• Laurie Goodman’s (GigaScience) call to 
action for journal publishers: 

– Accept data 

– Include data citations references 

– Track in citation indexes 

– Encourage and enable metrics by the 
community… 

• Rice 3k – 13.4TB of data, linked to data 
paper with basic information; citability 
reassured authors 
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Reviewing and data 

• As recently as 2000, some viewed 
data publication as unethical! 

• Data review 

– Essential for validity 

– Viewed as important 

– Practice daunting and variable 

• Publishers and systems starting 
to support and integrate 

 

• Callaghan 
(doi:10.1045/january2015-
callaghan) 

– Examined 7 datasets in earth 
sciences from DataCite MDs 

– Only 2 of 7 met basic checklist 

– Major challenges 
• Accessibility 

• Human readable metadata 

• Adequate metadata 

• Dead links to related information 
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Dryad Digital Repository 

• A curated resource that makes the data 
underlying scientific publications 
discoverable, freely reusable, and citable 
(datadryad.org) 

• Coordinates manuscript and data 
submission 

• Provides access to data during review 

• Allows choice of repositories 

• Assigns DOIs to data and includes into 
article 

• Includes manual curation process 
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People and data 

• Gives credit where it is due 

• Re-assures data creators 

• Stimulates data sharing 

• Connects researchers to all of their outputs 

• Helps researchers build their profiles 
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ORCID 

• ORCID is an open, non-profit 
community driven effort to create 
and maintain a registry of unique 
researcher identifiers 

• ORCID identifiers aim to 
disambiguate author names and 
to enable all relevant publications 
and outputs to be associated with 
individual researchers 

• Over 208,000 DataCite DOIs 
connect to an ORCID identifier 

• Automated integrations with 
publishers (e.g. Thomson Reuters 
and Elsevier) and research data 
registries (e.g. ANDS, DataCite)  

• Over one million ORCID 
identifiers have been issued since 
its launch in October 2012 

• Over 1000 journals are using 
ORCID in manuscript submission 
systems 

http://orcid.org/


www.bl.uk 22 

Software and Data - Zenodo and github 

• Zenodo features 

– Research. Shared. — all research outputs from 
across all fields of science are welcome!  

– Citeable. Discoverable. — uploads gets a Digital 
Object Identifier (DOI) to make them easily and 
uniquely citeable. 

– Community Collections — accept or reject uploads to 
your own community collections 

– Funding — integrated in reporting lines for research 
funded via OpenAIRE 

– Flexible licensing —not everything is Creative 
Commons 

– Safe — outputs stored in the same cloud 
infrastructure as data from CERN's Large Hadron 
Collider 

• GitHub integration 

– Archives software releases and assigns a DOI 

– Enables you to cite GitHub repositories in academic 
literature 
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Software and data 

• Data-driven research methods use complex software pipelines 
– Even the simplest rely on complex applications 

• Software 
– Has complex dependencies 

– Has bugs 

– Can be configured incorrectly 

– Can be invoked incorrectly 

• Researchers 
– Are often artisanal software creators 

– Rarely have formal training in software engineering or development 

– Are in a hurry to get results 

– Are happy if it works once – on their machine 

– Get no credit for creating scripts 

– Have tiny user communities for their code 

– Have complex workflows of which software may be a small part 
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Software and data 

• Cultural and technical trends in software 
development are in our favour 

– Better dependency management for software 

– Better testing and integration 

– Better version control 

– More collaborative open development 

– Developers hate the ‘it worked on my 
machine’ bugs 

• Computational cloud culture 

– Cheaper for research groups 

– Better for collaborative projects 

– Better for scaling to large data sets 

– Requires running code in different 
environments 
• Local, single machine, multi-machine 

 

 

• Virtual machines and related technology work 

– Fit researcher workflow 

– Make it easier to develop and debug 

– Must manage dependencies for commercial 
environments 

• Virtual machines let you bring computation to data 

– Data is too big to download 

– Data protection, licensing issues get in the 
way, too 

• How can virtual machines last? 

– Is there a Universal Virtual Machine? 

– Is there a virtual machine designed for the 
longer term? 

– Can virtual machines be part of the scholarly 
record? 
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THOR: Making connections 

People 

Data 

Projects 

Funders 

Organisations 

Articles 

• Persistent identifiers - link without doubt 

• THOR project links 

– People (ORCID, ISNI) 

– Articles (DOI) 

– Data / research outputs (DOI) 

– Organisations (ISNI) 

– Funders (DOI) 

– Projects 

• Basis for measuring impact of research, encourages data 
sharing and reuse, enhances trust 

• Infrastructure that spans collaborative big-data to 
breakthroughs in the long tail of research 

• Partners: BL, DataCite, ORCID, CERN, EBI, PANGAEA, 
ANDS, Dryad, Elsevier, PLoS 

• Funded under H2020 http://project-thor.eu 
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Our goal is to ensure that every researcher, 

at any phase of their career, or at any 

institution, will  

have seamless access to  

Persistent Identifiers (PIDs) for  

their research artifacts and  

their work will be uniquely  

attributed to them 

Technical and Human 

Infrastructure for  

Open Research 

http://project-thor.eu 



Oh, and the scholarly record is data 
• Research library content is big data 

– Volume – hundreds of terabytes 
– Variety – every format, every language, 

every subject, every decade 
– Velocity – grows by billions (web 

included) per year 

•  Repositories hold 
– Documents, recordings, archives, 

manuscripts, images, audio, video, web 
– Articles, news, books, archives, sheet 

music, maps, …  
– Metadata including names, 

organisations, and references 
– Research data 

 

• Opportunities and challenges 
– Feature extraction 
– Understanding collections 
– Analysing textual and multi-modal data 
– Abstraction, summarisation, 

comparison 

• Improved automation  
– Can accelerate research progress 
– Drive new developments in data science 
– Measure impact of research funding 
– Understand interdisciplinary activity 
– Understand the advancement or 

development of research areas 
– … 
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Data mining UK theses 

• Aggregation of UK doctoral (PhD) theses 
– EThOS – http://ethos.bl.uk 

– 430,000 records – 90% of all PhDs 

– 170,000 full-text theses (40% of all records) 

– 20,000 awarded a year, avg 300 pages, 6m pages/year 

• Good quality, accurate, consistent, de-duplicated metadata 

• Metadata includes: 
– Author, title, year, university name 

– Abstract (for 90%) 

– Supervisor names, funder/sponsor body 

– A few DOI and ORCiD identifiers 

– Subject discipline 

– Via OAI-PMH or download 
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Alzheimer’s Society & RAND Europe 

• Mapping the UK’s Dementia Research 
Landscape 

• Workforce pipeline 

• Tracked PhD to senior research 

• 1/5 dementia PhD graduates remain in 
dementia research 

• 70% leave dementia research within 4 
years of completing PhD 

• Used EThOS metadata to analyse trends 

 

http://britishlibrary.typepad.co.uk/science/2015/09/a-novel-use-of-phd-data.html 
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National Compound Collection 

• Are there useful molecules in PhD theses? 

• Extract the compounds; re-draw in 
ChemDraw; input into ChemSpider 

• Bristol Uni & Royal Society Chemistry 

• Manual pilot – could process be 
automated? 

• Used full-text theses “likely to reveal new 
compounds” 

• 50% were new compounds 
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Big Data History of Music 

How can bibliographic data held by research libraries be unlocked for 

music researchers? 

Can this data be interrogated in ways that challenge the traditional 

narratives of music history? 
 

 

 

 

 

 

 

 

 

 

 

Analyses showed new 

patterns such as the rise 

and fall of music printing 

in 16th- and 17th-century 

Europe (huge dips in 

output in Venice were 

due to plague and war) 
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Perspective on forever 

• At a National Library, forever is a long time – 
hundreds of years 

• For a venerable research university? 

• For a major facility, like LHC? 

• For a data centre? 

• For a professor? 

• For a project? 

• For an early career researcher? 

• For a PhD student? 

 

• Value is neither a simple function of time, nor 
easy to predict – like antiques 

• Memory institutions, Libraries, Archives aren’t bad 
at guessing the future value of information 

– And they can be pretty conservative 

• The diamonds of research data should last 
forever 

– Gravitational waves 

– Higgs Boson 

– John Snow’s cholera map 

– Florence Nightingale’s army mortality graph 

– Ship logs? 
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BL Labs 

• Competition: Transformative 
ideas to use our digital 
collections and data – by11 April 

• Awards: The best work done 
using our digital collections and 
data – by 5 Sep 

• Find out more:  
 http://labs.bl.uk/ 
 @BL_Labs 
 

http://www.bl.uk/projects/british-library-labs  

Sheffield, Bristol, Sussex events to go 
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Thanks! 

• Publishers and journal editors  

– Include data citations in articles 

– Include data in review process 

• Researchers 

– Anticipate sharing and reuse 

– Accept and give credit 

• Memory institutions 

– Research = narrative + data + software 

• Infrastructure providers 

– Include data, plan for software 

– Consider the long term 

• Today, research data is not forever 

• Scholarly infrastructure for print articles is 
imperfect, but robust 

• Data and software must be woven into the 
fabric of scholarly communication 

• There is a lot to do, but great partners to do 
it with 

• Let’s get to work! 


