The National SCIENCES run
Academies of ENGINEERING NEUROSCIENCE and
MEDICINE NERVOUS SYSTEM DISORDERS

Neuroscience Data in the Cloud—A Workshop

Session |l Breakout

Data Management

Moderator: Micraer Hawr v vez, Allen Institute for Brain Science
Rapporteur: Micraer Huerta, National Library of Medicine Discussants:
Danier Marcus, Washington University School of Medicine

RacHer Ravoni, Department of Veterans Affairs

Janaina Mourao-Miranba, University College London (invited)



Use Cases: Single cell technologies have spawned enormous efforts to map
cellular diversity and enormous amounts of complex data
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Use Cases: Knowledge Graphs for Data Management and Inference

Cell Type Knowledge Graph

Multimodal associations
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Discussion Questions

What are our expectations for cloud based data in neuroscience?

What particular aspects of cloud data management and best practices are
specific to neuroscience?

What use cases will drive cloud data management for neuroscientists?

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



Characteristics of the cloud based data management

« Compute power is elastic, but only if workload is parallelizable
« Data is stored at an untrusted host

« Data is replicated, often across large geographic distances




Desired features of cloud based computing environments

« Efficiency
» 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



(Apache) Hadoop
* An open source platform providing highly reliable, scalable, distributed
processing of large data sets using simple programming models.

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

Many commercial systems Google, Amazon, Adobe, IBM,...

Shared-nothing parallel databases
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