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Science as an Open Enterprise Report 
 Why open? 
 
• As a first step towards this intelligent 

openness, data that underpin a journal article 
should be made concurrently available in an 
accessible database 

• We are now on the brink of an achievable aim: 
for all science literature to be online, for all of 
the data to be online and for the two to be 
interoperable. [p.7] 

• Royal Society June 2012, Science as an Open 
Enterprise, 
http://royalsociety.org/policy/projects/science
-public-enterprise/report/  

• Issues linking data to the scientific record: 
– Data persistence 
– Data and metadata quality 
– Attribution and credit for data producers 

• Geoffrey Boulton (Edinburgh), Lead author: 
– “Science has been sleepwalking into crisis of 

replicability...and of the credibility of science” 
– “Publishing articles without making the data 

available is scientific malpractice” 
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Data Reuse: asking new questions 

   Hubble Space Telescope 
• Papers based upon reuse of archived observations now exceed those based on the 

use described in the original proposal. 
– http://archive.stsci.edu/hst/bibliography/pubstat.html  

• See also work by Piwowar & Vision re life sciences: “Data reuse and the open data 
citation advantage” 
– http://peerj.com/preprints/1/ 

 

http://archive.stsci.edu/hst/bibliography/pubstat.html
http://peerj.com/preprints/1/
http://peerj.com/preprints/1/


Oh, and….                    says so :P 

We are committed to openness in scientific research data to speed up the progress of 
scientific discovery, create innovation, ensure that the results of scientific research are 
as widely available as practical, enable transparency in science and engage the public 
in the scientific process.  
 
• To the greatest extent and with the fewest constraints possible publicly funded 

scientific research data should be open, while at the same time respecting 
concerns in relation to privacy, safety, security and commercial interests, whilst 
acknowledging the legitimate concerns of private partners. 
 

• Open scientific research data should be easily discoverable, accessible, assessable, 
intelligible, useable, and wherever possible interoperable to specific quality 
standards. 
 

• To ensure successful adoption by scientific communities, open scientific research 
data principles will need to be underpinned by an appropriate policy environment, 
including recognition of researchers fulfilling these principles, and appropriate 
digital infrastructure. 
 



Scale of the problem: 
who, what, when 

where….? 

http://blogs.scientificamerican.com/absolutely-maybe/2013/09/10/opening-a-can-of-data-
sharing-worms/ 
 
• Timothy Vines and colleagues studied reproducibility of data sets in zoology and changes 

through time 
– gathered 516 papers published between 1991 and 2011 
– then they tried to track the data down… 

 
• Even tracking down the authors was a challenge 

– Over time a dwindling minority of papers were accompanied by author email addresses that still 
functioned 

 
• only 37% of the data - even from papers in 2011 - were still findable and retrievable 

– proportion dropped each earlier year 
 

• For papers published in 1991 
– only 7% of the data could be determined to truly still be in existence and retrievable 
– few authors could be found, and most of them were reporting that their data were lost or 

inaccessible 
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This isn’t new… 

 Henry Oldenburg 
 

– inveterate correspondent 
– now think of as scientist 

 
• Had idea to publish Philosophical 

Transactions (1665): 
 

o Should be written in vernacular not Latin 
o Underlying evidence must be concurrently 

published 
o Helped propel Europe at the time 
o Concept of scientific self correction 

• able to write it's errors 
 

• Wrote: “thought fit to employ the [printing] 
press……..Universal Good of Mankind“ 

 
o How do we achieve these ends in the post-

Gutenburg era? 

 



Data as a “public good” (2011) 

 

• Public good 

• Preservation 

• Discovery 

• Confidentiality 

• First use 

• Recognition 

• Public funding 



So what do we mean by publishing data? 

• The familiar: 
– Supplementary tables via journal or  
– Archived raw or calibrated facility data 
– Discipline specific and institutional / national archives 

 
• Data under the graph? 

– In order to reproduce and adapt article analysis 

 
• “Research ready” open data 

– In order to reuse and repurpose 
– for interdisciplinary researchers, community, business  
– Ideally peer reviewed? 
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ODE Data Publication Pyramid: 

Pubs 

Supps 

Data Archives 

Data on Disks  

and in Drawers 

(1) Top of the 
pyramid is stable 

but small 
(2) Risk that 

supplements to 
articles turn into 
Data Dumping 

places 
(3) Too many 

disciplines lack a 
community 

endorsed data 
archive 

(4) Estimates are 
that at least 75 % 
of research data 
is never made 

openly avaiable 
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http://openhealthdata.metajnl.com       @up_healthdata 
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Structure of a data paper: 

A data paper is not… 
• … a research paper. A data paper only  

describes a dataset. But it will reference 
research papers that are based on the data. 

• … simply replication of the information in a  
data repository. 

A data paper… 
• … describes the methodology with which 

a dataset was created. 
• … describes the dataset itself. 
• … details the reuse potential of the data. 
• … is often authored by a data scientist. 
• … is citable, enabling reuse to be tracked. 

 



http://openhealthdata.metajnl.com       @up_healthdata 

1. The paper contents 
a. The methods section of the paper must provide 

sufficient detail that a reader can understand how 
the resource was created. 

b. The resource must be correctly described. 
c. The reuse section must provide concrete and useful 

suggestions for reuse of the reuse. 

2. The deposited resource 
a. The repository must be suitable for resource 

and have a sustainability model. 
b. Open license permits unrestricted access if possible 

(e.g. CC0), or guarantees controlled access if 
unavoidable. 

c. A version in an open, non-proprietary format. 
d. Labeled in such a way that a 3rd party can make 

sense of it. 
e. Must be actionable. 

Peer review 
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It’s a long road…. 

What do researchers need to make this all possible? 
 

– Incentives - citations, promotion, support - long way to go 
– Institutional and funder policy framework - mostly there 

now 
– Appropriate discipline specific community centres of 

expertise - rare, mostly limited to big science niches or 
very broad but poorly sustained 

– Institutional support services for the basics - pilots to date 
– Software tools that are open and can be adapted - on the 

way 
– Welcoming and reasonable journal homes! 

 



PREPARDE: Peer REview for 
Publication & Accreditation of Research 

Data in the Earth sciences  
Jonathan Tedds (Leicester), Sarah Callaghan (BADC), Fiona Murphy 
(Wiley), Rebecca Lawrence (F1000R), Geraldine Stoneham (MRC), 
Elizabeth Newbold (BL), Rachel Kotarski (BL), Matthew Mayernik 

(NCAR), John Kunze, Carly Strasser (CDL), Angus Whyte (DCC), Becca 
Wilson (Leicester), Simon Hodson (Jisc) and #PREPARDE project team 

+ Geraldine Clement Stoneham (MRC), Elizabeth Newbold, Rachel 
Kotarski (BL) on data peer review 

http://www.le.ac.uk/projects/preparde 
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From Mayernik et al. 2014 Most cited Bulletin of the American 
Meteorological Society (BAMS) articles. Data from Web of 
Science, gathered on June 11, 2013 
http://journals.ametsoc.org/doi/abs/10.1175/BAMS-D-13-00083.1 

 Article Data paper? Citations Article details 

1 Yes 10,113 Kalnay, E; et al. The NCEP/NCAR 40-year reanalysis project, 

1996. 

2 No 3,201 Torrence, C; Compo, GP. A practical guide to wavelet 

analysis, 1998.  

3 No 2,367 Mantua, NJ; et al. A Pacific interdecadal climate oscillation 

with impacts on salmon production, 1997.  

4 Yes 1,987 Kistler, R; et al. The NCEP-NCAR 50-year reanalysis: 

Monthly means CD-ROM and documentation, 2001.  

5 Yes 1,791 Xie, PP; Arkin, PA. Global precipitation: A 17-year monthly 

analysis based on gauge observations, satellite estimates, and 

numerical model outputs, 1997.  

6 Yes 1,448 Kanamitsu, M; et al. NCEP-DOE AMIP-II reanalysis (R-2), 

2002.  

7 No 1,014 Baldocchi, D; et al. FLUXNET: A new tool to study the 

temporal and spatial variability of ecosystem-scale carbon 

dioxide, water vapor, and energy flux densities, 2001.  

8 Yes 902 Rossow, WB; Schiffer, RA. Advances in understanding clouds 

from ISCCP, 1999.  

9 Yes 900 Rossow, WB; Schiffer, RA. ISCCP cloud data products, 1991.  

10 No 877 Hess, M; Koepke, P; Schult, I. Optical properties of aerosols 

and clouds: The software package OPAC, 1998.  

11 No 815 Willmott, CJ.  Some comments on the evaluation of model 

performance, 1982. 

12 No 815 Trenberth, KE. The definition of El Nino, 1997.  

13 Yes 785 Woodruff, SD; Slutz, RJ; et al. A comprehensive ocean-

atmosphere data set, 1987.  

14 Yes 776 Meehl, G.A.; et al. The WCRP CMIP3 multimodel dataset - A 

new era in climate change research,  2007.  

15 Yes 742 Liebmann, B; Smith, CA. Description of a complete 

(interpolated) outgoing longwave radiation dataset, 1996.  

16 Yes 734 Huffman, GJ; et al.  The Global Precipitation Climatology 

Project (GPCP) Combined Precipitation Dataset, 1997. 

17 No 697 Trenberth, KE. Recent observed interdecadal climate changes 

in the northern-hemisphere, 1990. 

18 No 672 Gates, WL. AMIP - THE Atmospheric Model Intercomparison 

Project, 1992.  

19 No 656 Stephens, GL; et al. The Cloudsat mission and the A-Train - A 

new dimension of space-based observations of clouds and 

precipitation, 2002.  

20 Yes 647 Mesinger, F; et al. North American regional reanalysis, 2006.  
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Enabling Open Data Publishing 

• Active Data Management Planning 

– built in at proposal stage 

• Local institutional tweaks of funder and local templates 

– Implemented and evolved in project 

• Data Management Plan as a live, evolving object 

• Annotate data on the fly – lab notebook approach 

– Curated & preserved using permanent identifiers 

• Appropriate repository and data collection descriptors 



 
 
 
 
 

   http://halogen.le.ac.uk 

 

 

 Portable Antiquities 

Scheme (British Museum) 

 Place-names 

(Nottingham) 

 Surnames 

 Genetics 

 IT hosting and GIS 

 Best practice:  

#JISCMRD,  UKRDS, 

DCC, international 





 

BENEFITS 
 

 New research opportunities 

 Cross database work – seed new research samples 

 Scholarly communication/access to national resources 

 Key to English Place Names (Nottingham) 

 Portable Antiquities Scheme (British Museum) 

 Verification, re-purposing, re-use of data 

 Cleaning & enhancing private research datasets for reuse & correlation 

 No re-creation of data 

 Increased transparency 

 excellent training for best practice in research data management 

 Increasing research productivity 

 Build in cleaning, annotation, enhancement into normal research workflows 

 research datasets may immediately be reusable and interoperable 

 Impact & Knowledge Transfer 

 Reuse IT infrastructure 

 Increasing skills base of researchers/students/staff 



Reward = Leverhulme Trust funding £1.3m! 



 



No Response  

63% 

Response 

Received 

37% 

Researcher Responses to Contacts Made 







Suggested timeline for implementing 
institutional research data management 

From Whyte & Tedds (2011), DCC Briefing 
http://www.dcc.ac.uk/resources/briefing-papers/making-case-rdm 



Challenge for institutions 
– Rise to scientific and research challenge 

• Not just a management challenge 
• Responsibility for the knowledge they create 

– Library 
• “Doing the wrong things through the wrong people”? 
• Challenge for library to enable: 

• curation of data and publications 
• active support from data scientists 
• from centralised to dispersed support 

• Expert centres essential! 

– IT Service 
• Provide research data platforms for researchers: 

– Active storage 
– Enable collaboration  
– Connect to preservation services through Library 

 

 



Enabling Open Data Publishing 

• Active Data Management Planning 

– built in at proposal stage 

• Local institutional tweaks of funder and local templates 

– Implemented and evolved in project 

• Data Management Plan as a live, evolving object 

• Annotate data on the fly – lab notebook approach 

– Curated & preserved using permanent identifiers 

• Appropriate repository and data collection descriptors 
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BRISSKit CiviCRM: patient cohort management 

• Manages studies: enables end-to-end contact management for volunteers and 

research participants 

• track approaches, contact, responses, recruitment, exclusions 

• object model that reflects community building and non-profit relationships 



http://www.brisskit.le.ac.uk 
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• Holds data on primary, derived 

and aliquot specimen, including 

linear and 2d barcodes 

• Storage inventory, order tracking 

e.g. 30,000+ NIHR UHL 

Cardiovascular Biomedical 

Research Unit  samples stored 

and recorded 

BRISSKit OpenSpecimen: sample management 



http://www.brisskit.le.ac.uk 
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BRISSKit RedCap: survey management 

Web-based, secure 

questionnaire data 

entry by research or 

nursing staff  

E.g. used for all patient 

recruits in NIHR UHL 

Respiratory Biomedical 

Research Unit – mobile 

computing on wards 

and outpatient clinic 



http://www.brisskit.le.ac.uk 



BRISSKit i2b2: data warehousing & querying 

Data from multiple data sources combined into multiple ontologies for flexible 

and sophisticated searching, cohort discovery and research 



BRISSKit USPs 
 Integrated support for core research processes 

 Well-established mature open source applications as 

protoyped in e.g. Cardiovascular: fully UK customised 

 A platform for seamless management and integration 

between applications 

 An API allows integration with existing clinical systems 

 Easy set up, use and administration through browser 

(including on mobile devices)  

 Capability of being hosted in any compliant cloud 

provider including UHL (NHS information governance)  

 Direct secure links through Jisc via Janet network 

 



BRISSKit Funding & Partners 
 

• New HEFCE/Jisc investment approved for 2014 – 2016 

• Jisc endorsed service 

• Co-design with reorganised Jisc 

• Key Janet Framework partners Farr, Crick, Infinity 

• University of Leicester Cancer Biobank 

• Tissue sample management built on caTissue, 
OpenSpecimen 

• NIHR Respiratory Biomedical Research Unit 
solutions:  University Hospitals Leicester NHS Trust 

• linked to UoL Health Sciences Exceed Study 

• Links to Loughborough-Leicester Lifestyle BRU 

 



BRISSKit highlighted collaborations  
• University of Bristol 

• ALSPAC Birth Cohort Studies 

• DataShield: simultaneous remote, secure access to 
multiple large international cohorts 

• SAIL-Farr secure NHS data hosting 

• University Hospitals Leicester NHS Trust 

• Case Study Module Development  

• UoL Health Sciences Exceed Study 

• NIHR BRUs: Cardiovascular, Respiratory, Lifestyle 
(Loughborough-Leicester) 

• Leicester Diabetes Centre 

• UoL Data to Knowledge for Practice strategic theme 

• UoL Genomics, UHL NHS Trust – IBM IT Partnership 



BRISSKit Information Governance 
& Security Management Work Stream 

- Dr Andrew Burnham leading 

1. Information Governance Toolkit - analysis of Department of Health (DoH/NHS) IGT 
requirements vs. BRISSKit organisation/project and services/tools 
a) Hosted Secondary Use Team/project (Hosted IGT) 
b) Acute Trust (Acute Trust IGT) 
 

2. IG Training Tool (NHS – University is registered) 
 

3. Pseudonymisation requirements 
 

4. Data Management Plan 
 

5. IT Security & standards – Penetration Testing & Security Testing 
 

6. Other NHS Standards/Requirements: 
- Care Records Guarantee 
- NHS Constitution 
- NHS Records Management 
- Patient Safety DSCN 14/2009, 18/2009  

https://www.igt.connectingforhealth.nhs.uk/RequirementsList.aspx?tk=411046217573262&lnv=2&cb=299dd661-b849-476f-b250-57ec517f3261&sViewOrgType=22&sDesc=Hosted Secondary Use Team/Project
https://www.igt.connectingforhealth.nhs.uk/RequirementsList.aspx?tk=411046217573262&lnv=2&cb=3c174cd4-e7bd-4ff2-8501-974de80eb588&sViewOrgType=2&sDesc=Acute Trust


BRISSKit Jisc endorsed organisation  
Dual model for sustainability proposed (e.g. Ubuntu): 

• .org foundation owns & maintains code 

• Trustee led 

• Educational 

• Core development 

• Code licensed by not-for-profit 

• .com provides range of service offerings 

• Modular approaches and scalable tools with open 
source licenses make good investments 

• Partner with 3rd party technical support e.g. 
Krishagni (OpenSpecimen) 

• Corporate identity 

• Hosting via Janet/Infinity, SAIL (Farr), private 
cloud etc  



 Users can now get free servers from public clouds, 
e.g. Amazon, Azure for Research etc 

 In March 2015 BRISSKit users will be able to  

 deploy their own i2b2 virtual app onto their own cloud 
server 

 upload their data through .csv files – default nominal 
ontology created 

 modify/align this ontology to standardised BioPortal 
codesets – e.g. SNOMED 

 perform queries on their data using the revised ontology 
through i2b2 

March 2015: i2b2 via public cloud 

(anon data) 



Research: the semantic bridge 

? 

Survey data 
 

Records participant 
consent, questionnaire 
data and primary 
specimen IDs 

I2b2 data query 
 

Cohort selection and 
data querying 

Bio-ontology! 



 With datasets uploaded into a range of i2b2 
instances 

 Users will be able to publish their i2b2 datasets 

 A community of public cloud i2b2 users will emerge, 
within which users can publish, exchange and 
augment data and ontologies 

 These merged datasets can then be used to service 
NHS-wide cohort search, selection and quality 
management 

 Re-identification of cohorts will remain with original 
sources of i2b2 data 

Towards an i2b2 NHS community 



• BRISSKit Community Event & Health Research Hack: Public Cloud i2b2, 23-24 Feb 
2015, College Court, Leicester 

• Co-located European i2b2 Community User Group Meeting + BRISSKit Hack Event, 
Leicester June/July 2015! 

  http://www.brisskit.le.ac.uk/node/35 



BRISSKit Hack: Public Cloud i2b2 Focus 

• http://www.brisskit.le.ac.uk/node/35 

• created ideas pre and post event via 
healthresearchhack google group 

• 6 hack solutions in 2 days using BRISSKit stack, e.g. 

• i2b2 integration using demo data from HES and 
cancer research clinical trials data (UCL, 
Birmingham, Goettingen, Leicester)  

• smartphone app to scan v.tiny barcodes from the end 
of sample vials and import info into caTissue 

• integrate CiviCRM study management and REDCap 
questionnaire tool (UHL Respiratory BRU) 

• create a simple CiviCRM study creator as a Drupal 
plugin  



Sign up to www.jiscmail.ac.uk/brisskit-announce  
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