Organizing and Sharing Data

September 2017

This workshop draws on materials from the University of Minnesota Libraries, New England
Collaborative Data Management Curriculum and DataOne.



https://sites.google.com/a/umn.edu/data-management-workshop-series/
http://library.umassmed.edu/necdmc/modules
http://library.umassmed.edu/necdmc/modules
https://www.dataone.org/education-modules

Quick Poll: Raise Your Hand If You

Have Ever...

e Forgotten what you called a file and/or where you
put it

e Discovered unnecessary duplicates, then struggled
over which to keep

e Not had access to needed data in someone else’s

possession
e Lost data due to hardware failure, lost devices, etc.



What We Will Explore

. How to understand your data and workflow.
. How to name & organize files & directories.
. How to manage versions of data.

ow to create tidy data.

. How to document data.

. How to be ready to share data.

. How to use tools to manage your data.
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1. How to understand your data and
workflow




Why Is Organizing Your Data

Important?

e Keep track of your data, working more efficiently.

e Prevent data loss.

e Uphold standards of research integrity and
reproducibility.

e Meet funder, university & increasingly journal
requirements.

e Make it easier to share and publish data.

>> Be kind to future you!


https://en.wikipedia.org/wiki/Reproducibility
http://professor.rice.edu/uploadedFiles/Professor/Independent_Pages/Policies/Policy308_ResearchManagement.pdf
http://libraries.mit.edu/scholarly/publishing/research-funders/research-funder-open-access-requirements/

Use a to Understand,

Track & Share Your Data

Plan for, monitor & prepare to share your data by
recording:

e what the dataset is

who is responsible for it

how data were created

where it is

how important it is

who can access & edit it

where it Is stored and preserved



http://www.data-archive.ac.uk/create-manage/strategies-for-centres/data-inventory

Exercise 1: Jot Down What Might

Belong in Your Data Inventory

Data inventory



http://libguides.federation.edu.au/ResearchDataManagement/RDM_Describing_Data
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https://docs.google.com/presentation/d/19Iiho0SWmAef_yvXVY5bIOY8fmuHVEU7koDRHSMob7A/edit%23slide=id.g15afde2866_0_52
http://www.data-archive.ac.uk/create-manage/life-cycle

Key Principles

1.
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Investing some time in organizing your data
now will save you time and headaches later.
Be clear and consistent.

Work out your data organization procedures
with collaborators.

Document your procedures.

Understand that there is no one right way; it's
what works for you.



2. How to name & organize files &
directories




A STORY TOLD N FLE NAMES:
\user\research\data
Date Modified
28_test dat 3:37 PM 5/28/2010
data_2010.05.26_re-test dat 4:20PM 5
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A Story Told in File Names (PhD Comics)




Principles for Effective Naming

e Data files are distinguishable from each other within
their containing folder.

e Data files are easy to locate, browse and sort.

e If data files are moved to other storage platform, their
names will retain useful context.

(EDINA and Data Library, n.d.) | RDMRose



http://rdmrose.group.shef.ac.uk/

File Naming Best Practices

* Be descriptive: Use shared, meaningful terminology.
Incorporate relevant terms such as project name, place,

date, experiment, instrument, subject, etc.
Example: AirQual _Lufkin_Sensor1 201709007

 Be consistent: Use the same structure and terms
across projects so that files fall into a useful order (for
sorting) and you can easily identify them.

Example: AvSAT_Ric 2017
AvSAT Ric 2016
AvSAT UTx 2017



File Naming Best Practices, Il

 Be concise: Software may have difficulty processing
long file names.

 Avoid special characters, like/, . # ?

 Don’t use blank spaces. Use CamelCharacters or _to
link together keywords.

* Date/time: Use yyyymmdd rather than Dec09

 Use leading zeros:

009DataCollection rather than 9DataCollection (helps with

sorting)



Which file naming scheme works the

best?
A. bridgedatal C. madisonavebridge sensor2 20130214
bridgedata2 madisonavebridge sensor2 20130215
bridgedata3 madisonavebridge sensor2 20130216

A. bridgel_sensor2_02142013 D. madisonavebridge sensor2 feb142013

bridgel_sensor2_02152013 madisonavebridge sensor2 02152013
bridgel_sensor2_02162013 madbridge s2 feb162013

University of Minnesota Libraries



https://sites.google.com/a/umn.edu/data-management-workshop-series/module3

How to Manage Files

Data file naming prevents Establish common
confusion when multiple conventions for file naming
people are working on and organization.

shared files.

Data files can be retrieved Use networked/ cloud based
not only by the creator but by platforms to support
other users. collaboration, e.g. Box.


https://kb.rice.edu/page.php?id=68656

How to Manage Files

Data files are not Use secure backup:

3 copies of your work
2 different kinds of storage
1 copy offsite
Have protocols for handling files.

Different versions of data Use version control (more later).
files can be identified.

accidentally overwritten
or deleted.



Example of Directory Structure

1-Propasals .
2-Finance .

1-ProjectiManagement 3-Reports .

1-EthicsApproval .

2-EthicsGovernance 2-ConsentForms .

1-Inputs .
2.0ata [
3-Datasnalysis .
4-Qutputs .

4-Dissemination 1-Presentations .

2-Publications .

3-Publicity . Nikola Vukovic

ProjectFoldar

3-ExperimantOne



http://www.vukovicnikola.info/folder-structure-for-research/

Exercise

Instructions: Review the handout, then partner with 2-3
people to decide on a file naming system in order to archive
all files in one folder and sort by interviewee name.

3 minutes to discuss

University of Minnesota Libraries



https://sites.google.com/a/umn.edu/data-management-workshop-series/module3

3. How to manage versions of data.




Which one is authoritative?

DataAnalysis.xls
DataAnalysis2.xlIs
DataAnalysisSept2017.xls
DataAnalysisFinal.xls
DataAnalysisFinalFINAL.xls




Manual Options for Managing Versions

Retain original, raw files and significant iterations.
Use careful file naming: record major changes via whole
numbers (v01), minor via an additional number (v02_01)

Create a version control table:

Version Author Purpose/Change Date

Number

0-1 Jackie Wilson, Initial draft — to line manager 12/07/2011
Project Manager

0-2 Jackie Wilson, Consultation draft — to working 21/08/2011
Project Manager group

0-3 Jackie Wilson, Second consultation draft - to 08/1072011
Project Manager working group

1-0 Jackie Wilson, Final version — approved by 18/11/2011

Project Manager

Project Board



http://www2.le.ac.uk/services/research-data/organise-data/version-control
http://www2.le.ac.uk/services/research-data/organise-data/version-control

Why Use ?

« Keep track of file versions.

 See who does what.

* Access any version of file.

« Synchronize and share, so that latest version is
available to all collaborators.

* Roll back changes.

« Enable branches of project.



https://betterexplained.com/articles/a-visual-guide-to-version-control/

Software for Managing Versions

* Through Box, Google Drive & other storage
services

Version control software:

« Subversion: supported by Rice OIT; free

* GitHub: Public repositories are free. Researchers

can receive to 5 free private repos, research groups up
to 20



https://community.box.com/t5/Managing-Your-Content/How-To-Track-Your-Files-and-File-Versions-Version-History/ta-p/329
https://support.google.com/drive/answer/2409045?hl=en
https://docs.rice.edu/confluence/display/ITPUB/Subversion
https://github.com/blog/1840-improving-github-for-science
https://github.com/blog/1840-improving-github-for-science

Accessing Version History on Box.com

=
B  Open with Microsoft Powe...
Version History
Download
Upload New Version o
SpiroSmithDH201 8GitHubPresantation. pplx

Favorite .: Mo e 2018 52T AL N
Move or GOD)" ¢ ¥ SpircSmithDH2016G1tHUbPrese. ..

General Info Uploaded Sat, Jul 2, 2016, 8:18 AM by Lisa Spire
Delete Dewnload - Make current

Access Stats
Lock File | Rl

Version History I e
Sharing Set Expiration Upload New Version [T
Properties Add / Edit Tags
More Actions Watermarking



Manage and Access Versions of Files with

Git(Hub)

rzach / gitdphi ©@Watch~- 3 4 Star 7 YFork 4
UPdﬂte README.md Browse files <y
gl changes to
E rzach committed on Jul 4 1 parent 8a%437b mmit fAcbaBbBec58331f6a2dSelad777dE70eldbaes9 f_ I
Showing 1 changed file with 1 addition and 1 deletion. Unified Split
2 EN README . md o B View

e Roll back to

"
A basic introduction to the revision control system Git for non-programmers, specifically for using Git as a way to ea rller
collaborate on document writing.

.
-The guide is written in Markdown, the file is gitdphi.md, and [can be read here](https://github.com/rzach/gitdphi Ve rSIOnS

fblob/master/gitdphi.md).

+The guide is written in Markdown, the file is gitdphi.md, and [can be read here](https://github.com/rzach/gitdphi
/blob/master/gitaphi.md). You can download the latest release, including a printable PDF version, [here]
(https://github.com/rzach/gitdphi/releases)


https://github.com/rzach/git4phi

4. How to create tidy data.




Keep Your Data Tidy

Make each variable a column & each observation a row
Make column headers variable names

Atomize your data; put only a single piece of information
in each cell (e.qg. city, state, country)

Be consistent how you will handle empty values (e.qg.
NULL, leave blank)

See Hadley Wickham, “Tidy Data” (2014)



https://www.jstatsoft.org/article/view/v059i10

Messy vs. Tidy Data

country  year column cases country  year sex age CASEeS .
AD 2000 m014 0 AD 2000 m 0-14 0 Wickham
AD 2000 ml524 0 AD 2000 m 1524 0

AD 2000 m2534 1 AD 2000 m  25-34 1

AD 2000 m3544 0 AD 2000 m 3544 0

AD 2000 md554 0 AD 2000 m 4554 0

AD 2000 m5564 0 AD 2000 m  55-64 0

AD 2000 m65 0 AD 2000 m 65+ 0

AE 2000 m014 2 AE 2000 m 0-14 2

AE 2000 ml524 4 AE 2000 m 1524 4

AE 2000 m2534 4 AE 2000 m 2534 4

AE 2000 m3544 6 AE 2000 m 3544 6

AE 2000 md554 5 AE 2000 m  45-54 5

AE 2000 mb564 12 AE 2000 m 5564 12

AE 2000 m65 10 AE 2000 m 65+ 10

AE 2000 f014 3 AE 2000 f 0-14 3

(a) Molten data (b) Tidy data

Table 10k Tidying the TB dataset requires first melting, and then splitting the column column
into two variables: sex and age.


http://www.jstatsoft.org/article/view/v059i10

More on Tidiness

e Be explicit about measurement type (e.g. Ib, kQ)
e Document your variables

e Use standard (ideally non-proprietary) formats for data,
e.g. CSV, .ixt



The Problems with Messy Data

 Difficult to analyze

 Requires time to clean

* Confusing to other researchers— and to Future
You

* Raises questions about your credibility as a
researcher
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What errors do
you see with this
spreadsheet?

What problems

might this pose to
researchers?

Stanford U Libraries



https://library.stanford.edu/research/data-management-services/case-studies/case-study-spreadsheets

5. How to document data.




Why Document Data?

e Makes it easier for you to interpret your own data
e Facilitates collaboration, sharing, and reuse

e Ensures successful long-term preservation of findings

New England Collaborative Data Management Curriculum



http://library.umassmed.edu/necdmc/modules

Create a Readme File

e Simple way to describe & contextualize a
dataset.

e Usually plaintext.

e Typically named “readme.”



Typical Contents of

e What:

o Title

o Description

When: date of data collection

Who: name & contact info of creator

Where: location where data was captured

How:

o Method of data collection, creation or processing
o Restrictions on accessing files


https://data.research.cornell.edu/content/readme

Files to replicate Sean Bolks and Richard J. Stoll, “The Arms
Acquisition Process: The Effect of Internal and External Constraints
on Arms Race Dynamics,” The Journal of Conflict Resolution 44, no.
5 (October 1, 2000): 580-603.

File Content

table1.dta Stata data file with data for Table 1

table1.do Stata .do file with commands to replicate Table 1
table2.dta Stata data file with data for Table 2

table2.do Stata .do file with commands to replicate Table

Simple Example of a ReadMe File


https://scholarship.rice.edu/handle/1911/77661
https://scholarship.rice.edu/handle/1911/77661
https://table2.do
https://table1.do

“A codebook is an essential document that informs
the data user about the study, data file(s),
variables, categories, etc., that make up a
complete dataset. The codebook may include a
dataset’s record layout, list of variable names and
labels, concepts, categories, cases, missing value
codes, frequency counts, notes, universe
statements, and so on.”



http://www.ddialliance.org/training/getting-started-new-content/create-a-codebook

Codebook

-
-
Ll e e S 2017 CIRP Freshman Survey (Codebook)
-
Variable Name Variable Descripion
ACE College 1.D.
SUBJID Subject 1.0
STUID Student 1.D. as entered on form
GRPA Group Code A
GRPB Group Code B
1 SEX Your sex:
1=Male
2 = Female
2 TRANSGENDER Do you identify as transgender?
1=No
2=Yes
3 YRGRADHS In what year did you graduate from high school?
1=2017
2=2018
3205
4=2014 or earlier
5=Did nof graduate but passed G.E.D. test
f=MNever completed high school



https://ucla.app.box.com/v/TFS-Codebook

Think through creating a readme file for one of your
datasets (real or imagined) or the “Dr. Psi” data using
this template from Cornell.

See “Guidelines for writing ‘readme’ style metadata”
http://data.research.cornell.edu/sites/default/files/SciMD
_ReadMe_Guidelines_v4 _1_0.pdf



https://cornell.app.box.com/v/ReadmeTemplate
http://data.research.cornell.edu/sites/default/files/SciMD_ReadMe_Guidelines_v4_1_0.pdf
http://data.research.cornell.edu/sites/default/files/SciMD_ReadMe_Guidelines_v4_1_0.pdf
http://data.research.cornell.edu/sites/default/files/SciMD_ReadMe_Guidelines_v4_1_0.pdf
http://data.research.cornell.edu/sites/default/files/SciMD_ReadMe_Guidelines_v4_1_0.pdf

6. How to prepare to
share data.




Meet reproducibility standards.

Enable your data to be re-used— and cited.
“studies that made data available in a public repository
received 9%... more citations than similar studies for
which the data was not made available.”

(Piwowar & Vision 2013)

Foster collaboration.
Comply with journal or funder requirements.



http://www.data-archive.ac.uk/create-manage/planning-for-sharing/why-share-data
https://peerj.com/articles/175/
https://gking.harvard.edu/pages/data-sharing-and-replication
https://www.lib.umn.edu/datamanagement/funding

Caveats about Data Sharing

e Check with your adviser, Pl, and collaborators
about data sharing.

e Be aware of any restrictions on data sharing, e.g.
confidentiality or intellectual property.

e Recognize the time required to get your data
into shape for sharing.



Data Archiving & Sharing Options

e Deposit in an appropriate disciplinary repository
o Nature, “Recommended Data Repositories™:
https://www.nature.com/sdata/policies/repositories

o PLOS Guide: http://journals.plos.org/plosone/s/data-
availability#loc-recommended-repositories
o Red3data: http://www.re3data.org/
e Share small to medium datasets through the Rice Digital
Scholarship Archive:
https://scholarship.rice.edu/handle/1911/77660



https://www.nature.com/sdata/policies/repositories
http://journals.plos.org/plosone/s/data-availability%23loc-recommended-repositories
http://journals.plos.org/plosone/s/data-availability%23loc-recommended-repositories
http://www.re3data.org/
https://scholarship.rice.edu/handle/1911/77660

Example of Data Repository:

DRY j; D About For researchers For organizations Contactus Login Signup

Data from: Building the graph of medicine from millions :
of clinical narratives

Finlayson SG, LePendu P, Shah NH How and why?

Date Published: September 11, 2014

DOI: hitp:/idx. doi.org/10.5061/dryad jp917 Search for data

Advanced search
Files in this package
Content in the Dryad Digital Repository is offered "as is." By downloading files, you agree to the Dryad Terms Be part of Dr}'ad
of Service. To the adent possibla undear law, the authors have waved all copyright and ralated ar
neighboring rights 1o this data. [E | - - EXT We encourage organizations to:
Become 8 member
Sponsor data publishing fees

Title 1_Cofrequency Counts.tar.gz

Intagrate your journal(s), or
Downloaded 12744 times All of the above
Description Sae ReadMa.ixt
Download 1_Cofrequency Counts.targz (7.595 Gh)
Download README.Ix1 (4.462 Kb)

Details View File Details


http://datadryad.org/

How can | make my data submission as accessible and reusable as Close
possible?

o Provide ALL files needed to replicate your results, including code. One way to help
ensure completeness is to explicitly link your data files (through their
titles/descriptions) to the figures and analyses in your publication.

o Submit your data files in non-proprietary formats from which data can be easily
extracted (e.g., CSV rather than PDF).

o Keep your file names short, informative, unique, and free of special characters.

o Consider submitting your data files in multiple formats if you think that will enhance
their ability to be reanalyzed. View additional guidance and a list preferred Dryad file
formats.

o Provide descriptive information within your data files (e.g., column headers in a
spreadsheet).

o Provide a README file that provides contextual information about the data file so that
it can be interpreted correctly.

o Provide titles, descriptions and keywords for your datafiles, to make the data more
discoverable and to assist in understanding the relationship of the datafile to the
publication.

http://datadryad.org/pages/f
ag#deposit

Preparing to Share Your Data



http://datadryad.org/pages/faq%23deposit
http://datadryad.org/pages/faq%23deposit
http://datadryad.org/pages/faq%23deposit

7. How to use tools to
manage your data.




Consider Using Open Science

Framework to Manage Your Research

* Organize files in one place
e Share with collaborators

* Control files access
* Integrate with tools like Box

. Track versions
 Make work citable

* Facilitate reproducibility

* Free & open source

https://osf.io/

nnnnnnnn



https://osf.io/
https://github.com/csoderberg/OSF-Curriculum/blob/master/Project_figs/project_overview.png

)
t: -:l OSFHOME =« Search  Support  Donate Sign Up Sign In

S=olgele (MlalollllAgo]SlasM @ gl Q= o] (YAl Files  Wiki  Analytics  Registrations  Forks

Reproducibility Project: Cancer Biology

Contributors: Tim Errington, Fraser Elisabeth Tan, Joelle Lomax, Nicole Perfito, Elizabeth lorns, William Gunn, Brian A. Nosek, Stuart Buck, Erin Griner, Nimet Maherali,

Mathew Veal, Michael McCarthy, Samuel LaBarge, Hyun Yong Jin, Christine Schaner Tooley, Claudia-Gabriela Mitrofan, Tirm Smith, Robert L Judson, Matthew Cook, Sarah Statt,

Affiliated institutions: Center For Open Science, Laura and John Arnold Foundation

Date created: 2013-10-08 06:31 PM | Last Updated: 2017-08-22 12:08 PM

Category: Project i@

Description: We are conducting a study to investigate the replicability of cancer hiology studies. Selected results from a substantial number of high-profile papers in the field of

cancer biology published between 2010-2012 are being replicated by the Science Exchange network.

Wiki Citation osf.iofeBlxl ~

Biology is a collaboration between

Components
Science Exchange and the Center for
Open Science, and is independently
replicating a subset of experimental © Replication Studies
results from a number of high-profile S it

papers in the field of cancer biology oot e eation Arloeie of Ro.CE
published between 2010-2012 using e e g
the Science Exchange network of 45 contributions

nnnnnn IR D I - [
https://osf.io/ezcuj/



https://osf.io/ezcuj/
https://osf.io/ezcuj/

Other Tools

See tool lists from:

Data ONE

Digital Curation Centre

UCLA Library

About News

Participate

Da ta @ N ‘ O site DataONE Search

Resources Education Dat:

Home » Resources » Software Tools Catalog » Software Tools

Resources

Tools

Investigator Toolkit

Data Management Planning
Software Tools Catalog

Materials
Publications

Best Practices

Data Life Cycle
Librarian Outreach Kit
Developer Resources
Research Notebooks

Featured Tool

Archivematica

Software Tools

3D World Studio

Tags: GIS, map, visualization

Adobe lllustrator

m lllustrator CS5

Tags: graphics, image, visualization


https://www.dataone.org/software_tools_catalog
http://www.dcc.ac.uk/resources/external/tools-services/managing-active-research-data
http://guides.library.ucla.edu/c.php?g=180764&p=1185385

Resources

Borer, Elizabeth T., et al “Some Simple Guidelines for Effective Data

Management.” Bulletin of the Ecological Society of America (2009): 205-14.
DataOne Primer on Data Management,
https://www.dataone.org/sites/all/documents/DataONE_BP_Primer_020212.pdf
Dataverse, Data Management Plans, http://best-practices.dataverse.org/data-
management/

ICPSR Guide to Social Science Data Preparation and Archiving,
http://www.icpsr.umich.edu/icpsrweb/content/deposit/guide/

Svend Juul et al, “Take good care of your data,”
http://www.epidata.dk/downloads/takecare.pdf



http://onlinelibrary.wiley.com.ezproxy.rice.edu/doi/10.1890/0012-9623-90.2.205/pdf
http://onlinelibrary.wiley.com.ezproxy.rice.edu/doi/10.1890/0012-9623-90.2.205/pdf
https://www.dataone.org/sites/all/documents/DataONE_BP_Primer_020212.pdf
http://best-practices.dataverse.org/data-management/
http://best-practices.dataverse.org/data-management/
http://www.icpsr.umich.edu/icpsrweb/content/deposit/guide/
http://www.epidata.dk/downloads/takecare.pdf
http://www.epidata.dk/downloads/takecare.pdf

More Resources

e Nosek, Brian. “Improving My Lab, My Science With the Open Science
Framework,” https://www.psychologicalscience.org/observer/improving-my-
lab-my-science-with-the-open-science-framework

e UK Data Archive, Managing and Sharing Data: Best Practices for
Researchers, http://www.data-
archive.ac.uk/media/2894/managingsharing.pdf



https://www.psychologicalscience.org/observer/improving-my-lab-my-science-with-the-open-science-framework
https://www.psychologicalscience.org/observer/improving-my-lab-my-science-with-the-open-science-framework
https://www.psychologicalscience.org/observer/improving-my-lab-my-science-with-the-open-science-framework
http://www.data-archive.ac.uk/media/2894/managingsharing.pdf
http://www.data-archive.ac.uk/media/2894/managingsharing.pdf

Thanks!

Please contact researchdata@rice.edu with any questions.

Visit us online at htip://researchdata.rice.edu/.

Help us shape future workshops! Please complete this
evaluation: http://library.rice.edu/requests/course-evaluation
-form

Course: Organizing & Sharing Data
Instructor: Lisa Spiro


mailto:researchdata@rice.edu
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