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Managing the Research Data Life
 CyclePresented by Sherry Lake
 [email protected]
 July 31, 2012 University of Florida Data Management Workshop
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Research Life Cycle
 Data Life Cycle
 Re-Purpose
 Re-Use
 Deposit
 DataCollectionDataCollection
 DataAnalysisDataAnalysis
 DataSharingDataSharing
 Proposal Planning Writing
 Proposal Planning Writing
 Data DiscoveryData Discovery
 End of ProjectEnd of Project
 DataArchiveDataArchive
 ProjectStart UpProjectStart Up
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Why Manage Data?
 Saves time
 Others can understand your data
 Makes sharing/preserving data easier Reinforces open scientific inquiry and replication of
 results
 Increases the visibility of your research
 Facilitates new discoveries
 Reduces costs by avoiding duplication
 Required by funding agenciesProposal Planning Writing
 Proposal Planning Writing
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Ethical and Legal Issues
 Confidentiality Evaluate the sensitivity of your data Comply with institution’s research guidelines Comply with regulations for health research May need to enable a restricted view of your data
 Intellectual Property Copyright Patents
 Proposal Planning Writing
 Proposal Planning Writing
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Data Sharing and Retention Requirements
 Be Aware of Funding Requirements Informal sharing statement Separate Data Management Plan
 Know What Your Institution Requires
 Know What Your Department Requires
 Publisher’s Requirement Nature Magazine
 Proposal Planning Writing
 Proposal Planning Writing

Page 6
                        

Create a Data Management Plan
 Appoint Data Manager Contact Describe data to be collected and
 methodology Include guidelines on data documentation Plan quality assurance and backup
 procedures Plan sharing of data for public use Include preservation plans Document copyright and intellectual property
 rights
 ProjectStart UpProjectStart Up
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Data Life Cyclewithin Context of the Research Life Cycle
 Data Life Cycle
 Re-Purpose
 DataCollectionDataCollection
 DataAnalysisDataAnalysis
 DataSharingDataSharing
 Re-Use
 Deposit
 Proposal Planning Writing
 Proposal Planning Writing
 Data DiscoveryData Discovery
 End of ProjectEnd of Project
 DataArchiveDataArchive
 Project Start UpProject Start Up
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Managing Data in the Data Life Cycle
 Data Collection and Organization
 Data Control & Security
 Backup & Storage
 Documentation and Metadata
 Processing and Analysis
 Preparing Data to Share
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What is Data?
 Observational – data captured in real-time Examples: Sensor readings, telemetry, survey
 results, images Usually irreplaceable
 Experimental – data from lab equipment Examples: gene sequences, chromatograms,
 magnetic field readings Often reproducible, but can be expensive
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What is Data?
 Simulation – data generated from test models Examples: climate models, economic models Models & metadata (inputs) more important than
 output data
 Derived or compiled – data Examples: text and data mining, compiled
 database, 3D models Reproducible (but very expensive)
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Types and Formats of Data
 Types Examples
 Text ASCII, Word, PDF
 Numerical ASCII, SPSS, STATA, Excel, Access, MySQL
 Multimedia Jpeg, tiff, mpeg, quicktime
 Models 3D, statistical
 Software Java, C, Fortran
 Domain-specific
 FITS in astronomy, CIF in chemistry
 Instrument-specific
 Olympus Confocal Microscope Data Format
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Organizing Your Files
 File Version Control
 Directory Structure/File Naming Conventions
 File Naming Conventions for Specific Disciplines
 File Structure
 Use Same Structure for Backups
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Data Security & Access Control
 Protection of data from unauthorized access, use, change, disclosure and destruction
 • Network Security• Physical Security• Computer Systems & Files
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Data Security & Access Control
 Network security Keep confidential data off internet servers (or
 behind firewalls) Put sensitive materials on computers not connected
 to the internet
 Physical security Access to buildings and rooms
 Computer systems & files Use passwords on files/systems Virus protection
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Data Storage
 Things to consider when deciding on where and how to store your data
 File Format
 Media Life and Format
 Disaster Recovery Plan
 Environmental Conditions
 Security
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Backup Your Data
 Reduce the risk of damage or loss
 Use multiple locations (one off-site)
 Validate using checksums
 Create a backup schedule
 Use reliable backup medium
 Test your backup system (i.e., test file recovery)
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Backup & Storage Options
 Personal Computer
 Departmental or University Server
 Tape Backups
 Subject archive
 CDs or DVDs – NOT Recommended
 External Hard Drives
 Cloud Storage
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Documentation
 Start at beginning of research and continue throughout
 Data documentation enables you to understand the data in detail
 Enables others to find it, use it and properly cite it
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Data Documentation
 Data documentation includes information on:+ The Project+ Data Collection Methods+ Structure of the data files+ Data sources used+ Transformations of the data
 At the data-level, information on:+ Labels and descriptions for variables & records+ Codes and classifications+ Derived data algorithms+ File format and software used
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Data Collection
 Best Practices detailed in the presentation that follows.
 DataCollectionDataCollection
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Data Processing & Analysis
 Software tools to create, process and visualize the data
 + Programming languages (Fortran, PHP, Ruby, Python, C++, etc)
 + Data collection software (LabView)+ Analysis (SPSS, SAS, Matlab, Mathematica, R, etc)
 DataAnalysisDataAnalysis
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Recording Processes
 Record every change to a file, no matter how small+ Document changes to files+ Use file naming conventions+ Headers inside the file+ Log files (automatic)+ Version Control Software (e.g. SVN)+ File sharing software (Google Drive, or DropBox,
 others)
 DataAnalysisDataAnalysis
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Prepare to Share
 Preparing data to share makes publishing data easier
 • Archive Submission Policies/Guidelines• File Format Conversion• Documentation & Metadata• Programming Code• Citations to existing datasets• Creation of un-restricted dataset
 DataSharingDataSharing
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Choosing File Formats
 Accessible in the future• Non-proprietary• Open, documented standard• Common, used by the research community• Standard representation (ASCII, Unicode)• Unencrypted• Uncompressed
 DataSharingDataSharing
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Preferred Format Choices
 PDF, not Word
 ASCII, not Excel
 MPEG-4, not Quicktime
 TIFF or JPEG2000, not GIF or JPG
 XML or RDF, not RDBMS
 Not software specific DataSharingDataSharing
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Documentation & Metadata
 What is Metadata?
 Who created the data?
 What is the content of the data set?
 When was it created?
 Where was it collected?
 How was it developed?
 Why was it developed?DataSharingDataSharing
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Metadata Formats & Standards
 Provides structure to describe data Common terms Definitions Language Structure
 Many different standards (based on discipline) DDI FGDC EML
 Tools for creating metadata files Nesstar (DDI) Metavist (FGDC) Morpho (EML)
 DataSharingDataSharing
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Archiving Your Data
 Informally on a peer-to-peer basis
 Make accessible on online project web page
 Make accessible on institutional web site
 Submitting to a journal
 Deposit in discipline specific repository
 Deposit in Institutional Repository
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Advantages of Repositories
 Secure Environment
 Quality of Data
 Access Control to Data
 Long-term Preservation
 Licensing Arrangements
 Backups
 Promotion of Data
 Easy Dissemination
 Online Resource Discovery
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Data Repositories
 Example of discipline specific repositories:+ SIMBAD (Astronomy)+ Protein Data Bank (Biology)+ PubChem (Chemistry)+ GEON (Earth Science)+ Long Term Ecological Research (Ecology)+ ICPSR (Social Sciences)
 Databib is a tool for helping people identify and locate online repositories of research data.
 http://databib.org
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Data Management Bibliography
 Graham, A., McNeill, K., Stout, A., & Sweeney, L. (2010). Data Management and Publishing. Retrieved 05/31/2012, from http://libraries.mit.edu/guides/subjects/data-management/.
 Inter-university Consortium for Political and Social Research (ICPSR). (2012). Guide to social science data preparation and archiving: Best practices throughout the data cycle (5th ed.). Ann Arbor, MI. Retrieved 05/31/2012, from http://www.icpsr.umich.edu/files/ICPSR/access/dataprep.pdf.
 Van den Eynden, V., Corti, L., Woollard, M. & Bishop, L. (2011). Managing and Sharing Data: A Best Practice Guide for Researchers (3rd ed.). Retrieved 05/31/2012, from http://www.data-archive.ac.uk/media/2894/managingsharing.pdf
 http://www.icpsr.umich.edu/files/ICPSR/access/dataprep.pdf
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32
 Questions?
 Sherry LakeSenior Scientific Data Consultant, UVA Library
 [email protected]
 Twitter: shlakeuva
 Slideshare: http://www.slideshare.net/shlake
 Web: http://www.lib.virginia.edu/brown/data
 http://www.lib.virginia.edu/brown/data
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