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What is Research Data Management?

Create

Document

Use

Store

Share

Preserve

ñthe active management and 

appraisal of data over the lifecycle of 

scholarly and scientific interestò

Data management is part of good 

research practice



Is there a reproducibility crisis?

Baker, M. (2016) 

ñ1,500 scientists lift 

the lid on 

reproducibilityò, 

Nature, 533:7604, 

http://www.nature.com/n

ews/1-500-scientists-lift-

the-lid-on-

reproducibility-1.19970

http://www.nature.com/news/1-500-scientists-lift-the-lid-on-reproducibility-1.19970


Creating data
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Data creation tips

Å Ensure consent forms, licences and agreements donôt restrict 

opportunities to share data

Å Choose appropriate formats

Å Adopt a file naming convention

Å Create metadata and documentation as you go



Ask for consent for data sharing
If not, data centres wonôt be able to accept the data

ïregardless of any conditions on the original grant.

www.data-archive.ac.uk/create-manage/consent-ethics/consent?index=3

http://www.data-archive.ac.uk/create-manage/consent-ethics/consent?index=3


Choose appropriate file formats

Different formats are good for different things

- open, lossless formats are more sustainable e.g. rtf, xml, tif, wav 

- proprietary and/or compressed formats are less preservable but are 

often in widespread use e.g. doc, jpg, mp3

One format for analysis then 

convert to a standard format

Data centres may suggest preferred formats for deposit

BioformatsConverter batch converts a 
variety of proprietary microscopy image 

formats to the Open Microscopy 
Environment format - OME-TIFF

https://www.ukdataservice.ac.uk/manage-data/format/recommended-formats

https://www.ukdataservice.ac.uk/manage-data/format/recommended-formats


Type of data Recommended formats Acceptable formats

Tabular data with extensive metadata
variable labels, code labels, and defined missing values

SPSS portable format (.por)
delimited text and command ('setup') file (SPSS, Stata, SAS, etc.)
structured text or mark-up file of metadata information, e.g. 
DDI XML file

proprietary formats of statistical packages: SPSS (.sav), Stata 
(.dta), MS Access (.mdb/.accdb)

Tabular data with minimal metadata
column headings, variable names

comma-separated values (.csv)
tab-delimited file (.tab)
delimited text with SQL data definition statements

delimited text (.txt) with characters not present in data used as 
delimiters
widely-used formats: MS Excel (.xls/.xlsx), MS Access 
(.mdb/.accdb), dBase (.dbf), OpenDocument Spreadsheet (.ods)

Geospatial data
vector and raster data

ESRI Shapefile (.shp, .shx, .dbf, .prj, .sbx, .sbn optional)
geo-referenced TIFF (.tif, .tfw)
CAD data (.dwg)
tabular GIS attribute data
Geography Markup Language (.gml)

ESRI Geodatabase format (.mdb)
MapInfo Interchange Format (.mif) for vector data
Keyhole Mark-up Language (.kml)
Adobe Illustrator (.ai), CAD data (.dxf or .svg)
binary formats of GIS and CAD packages

Textual data Rich Text Format (.rtf)
plain text, ASCII (.txt)
eXtensible Mark-up Language (.xml) text according to an 
appropriate Document Type Definition (DTD) or schema

Hypertext Mark-up Language (.html)
widely-used formats: MS Word (.doc/.docx)
some software-specific formats: NUD*IST, NVivo and ATLAS.ti

Image data TIFF 6.0 uncompressed (.tif) JPEG (.jpeg, .jpg, .jp2) if original created in this format
GIF (.gif)
TIFF other versions (.tif , .tiff)
RAW image format (.raw)
Photoshop files (.psd)
BMP (.bmp)
PNG (.png)
Adobe Portable Document Format (PDF/A, PDF) (.pdf)

Audio data Free Lossless Audio Codec (FLAC) (.flac) MPEG-1 Audio Layer 3 (.mp3) if original created in this format
Audio Interchange File Format (.aif)
Waveform Audio Format (.wav)

Video data MPEG-4 (.mp4)
OGG video (.ogv, .ogg)
motion JPEG 2000 (.mj2)

AVCHD video (.avchd)

Documentation and scripts Rich Text Format (.rtf)
PDF/UA, PDF/A or PDF (.pdf)
XHTML or HTML (.xhtml, .htm)
OpenDocument Text (.odt)

plain text (.txt)
widely-used formats: MS Word (.doc/.docx), MS Excel 
(.xls/.xlsx)
XML marked-up text (.xml) according to an appropriate DTD or 
schema, e.g. XHMTL 1.0

https://www.ukdataservice.ac.uk/manage-data/format/recommended-formats

https://www.ukdataservice.ac.uk/manage-data/format/recommended-formats


How will you organise your data?

Å Keep file and folder names short, but meaningful

Å Agree a method for versioning

Å Include dates in a set format e.g. YYYYMMDD

Å Avoid using non-alphanumeric characters in file names

Å Use hyphens or underscores not spaces e.g. day-sheet, day sheet

Å Order the elements in the most appropriate way to retrieve the record

Example from ARM Climate Research Facility www.arm.gov/data/docs/plan

http://www.arm.gov/data/docs/plan


What is metadata?

Metadata 

Å Standardised

Å Structured

Å Machine and human readable

Metadata helps to cite & 

disambiguate data

Documentation aids reuse

Metadata

Documentation



Metadata standards
These can be general ïsuch as Dublin Core

Or discipline specific

ς Data Documentation Initiative (DDI) ïsocial science

ς Ecological Metadata Language (EML) - ecology

ς Flexible Image Transport System (FITS) ïastronomy

Search for standards in catalogues like: 

http://rd-alliance.github.io/metadata-directory

http://rd-alliance.github.io/metadata-directory


ñMTBLS1: A metabolomic study of urinary changes in type 2 diabetes inééò

Example courtesy of Ken Haug, European Bioinformatics Institute (EMBL-EBI)

Controlled vocabularies



e.g. SNOMED CT (clinical terms) or MeSH

Include ontologies as well

Defined terms + taxonomy

Useful for selecting keywords to tag datasets

ü Organism A

ü Term A1

ü Term A2

ü Term A3

ü Term B1

ü Term B2

ü Term C4

ü .

ü .

ü .

ü Term n

ʹ Organism B

ʹ Term A1

ʹ Term A2

ʹ Term A3

ʹ Term B1

ʹ Term B2

ʹ Term C4

ʹ .

ʹ .

ʹ .

ʹ Term n

Why are ontologies important?



DCC how-to guide: www.dcc.ac.uk/resources/how-guides/license-research-data

License research data openly

http://www.dcc.ac.uk/resources/how-guides/license-research-data


EUDAT licensing tool
Answer questions to determine which licence(s) are appropriate to use

https://www.eudat.eu/services/userdoc/license-selector

https://www.eudat.eu/services/userdoc/license-selector


Documentation
Think about what is needed in order to evaluate, understand, and reuse the 
data.

Å Why was the data created?

Å Have you documented what you did and how?

Å Did you develop code to run analyses? If so, this should be kept and 
shared too.

Å Important to provide wider context for trust



Useful tools for documentation
E-lab notebooks, wikis, etc

Å Record experiment procedures 
and results

Å Share protocols

http://openwetware.org

http://openwetware.org/


Managing data
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Where will you store the data?

Å Your own device (laptop, flash drive, server etc.)

ς And if you lose it? Or it breaks?

Å Departmental drives or university servers

Å ñCloudò storage 

ς Do they care as much about your data as you do?

The decision will be based on how sensitive your data 

are, how robust you need the storage to be, and 

who needs access to the data and when



How to keep your data secure?
Develop a practical solution that fits your circumstances

ς Store your data on managed servers

ς Restrict access to collaborators or smaller subset

ς Encrypt mobile devices carrying sensitive information

ς Keep anti-virus software up-to-date

ς Use secure data services for long-term sharing

www.wsj.com/articles/SB10001424052748703843804575534122591921594

http://www.wsj.com/articles/SB10001424052748703843804575534122591921594


Collaborative platforms e.g. OSF

https://osf.io

https://osf.io/

