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Data Management 
Moderator: MICHAEL HA WR YL YCZ, Allen Institute for Brain Science 
Rapporteur: MICHAEL HUERTA, National Library of Medicine Discussants: 
DANIEL MARCUS, Washington University School of Medicine 
RACHEL RAMONI, Department of Veterans Affairs
JANAINA MOURAO-MIRANDA, University College London (invited) 
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Use Case:  Neuroimaging data sets are large and challenging to analyze

• The entire OpenfMRI database is available on Amazon’s 
storage system.

• Neurovault publicly stores and shares unthresholded
statistical maps, parcellations, and atlases produced by MRI 
and PET studies.

• Much research has been spent on connecting and analyzing 
locally stored “long tail data.”

Human Connectome Project 

1000 Functional Connectomes Project 

Poldrack and Gorgolewski, 2014  
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Use Case: Single cell technology efforts to map cellular diversity are producing  
enormous amounts of complex data
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Use Case: Emerging field of large scale connectomics will stretch capabilities

Lichtmann, Pfister, Shavit, 2014  Reid, Seung, 2019  

• Acquiring images of 1 cubic millimeter of a rat cortex will 
generate about 2 million gigabytes or 2 petabytes of data. A 
complete rat cortex, including some white matter, might 
require 500 mm³ and would produce about an exabyte (1,000 
petabytes). 

• This amount is far beyond the scope of storage that can be 
handled by any system today.  

• Requires solving two problems: the maintenance of 
the original data despite its large size and the 
developing of means for sharing it among laboratories 
that are geographically distributed.

• Problems of data transfer rates, 300mb/sec.

Heterogeneous hierarchical 
approaches exploit multiresolution 
aspects of data.  
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Desired features of cloud based computing environments

• Efficient data access and sharing

• Fault tolerance

• Ability to run in a heterogenous environment

• Ability to run on encrypted data
• Human data privacy concerns

• Interfaces well with other applications and common programming 
environments

Data Management in the Cloud: Limitations and Opportunities, D. Abadi

Characteristics of the cloud based data management

• Compute power is elastic, but when workload is parallelizable

• Data may be stored at an untrusted host

• Data are replicated, often across large geographic distances



| Akande, April, Van Belle, 2013

Data management issues in cloud computing
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Data Management Discussion Questions

• What use cases should initially drive a coordinated approach to cloud-based data 
management in neuroscience?

• What challenges should we prepare to address as we execute these use cases?  

• What particular aspects of current cloud data management and best practices are 
most relevant to neuroscience?

• How do we coordinate across existing cloud-based neuroscience research efforts?

• Which aspects of human data access and management are particularly challenging?

• How will funding models account for requirements and challenges in cloud based 
data management?
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Data Management Tools and Architecture

• (Apache) Hadoop 
• An open source platform providing highly reliable, scalable, distributed 

processing of large data sets using simple programming models.

• MapReduce 
A programming paradigm that allows for massive scalability of 
unstructured data across hundreds or thousands of commodity 
servers in an Apache Hadoop cluster. 

• Docker and container technology for shippable algorithms

• Shared-nothing parallel databases

• Many commercial systems Google, Amazon, Adobe, IBM,…
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