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The CARMEN cyberinfrastructure platform for analysis and
sharing of electrophysiological data (www.carmen.org.uk)
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ABSTRACT: Studies of neural networks and the processes they control frequently
employ recording techniques to determine temporal patterns of activity within
Individual neurons and their interactions. CARMEN(Code Analysis, Repository and
Modeling for e-Neuroscience) is a cyberinfrastructure project that aims to facilitate
sharing and collaborative exploitation of data generated by these technigues and the
dissemination of methodology for their analysis by creating an environment for
handling time series data and for deployment of analysis algorithms using distributed
computing technology. The CARMEN infrastructure builds heavily on software
developed in previous cyberinfrastructure projects. The architecture allows the co-
location of data and computation (avoiding the need to repeatedly transfer large
guantities of data) and enables users to conduct their science through a web browser.
The data handling capabilities of the CARMENportal have recently been deployed,
enabling registration of users and upload of data files, managing security and allowing
metadata about the data to be attached. The primary data consists mainly of files of
electrophysiological data for which we use Storage Resource Broker to manage the
distributed store. To provide a description of experimental protocols an extensible
metadata schema has been developed and implemented using templates to avoid the
necessity of re-entering values for common protocols. A security layer enables the
contributor to control access rights to both the data and metadata, so that the
originator and collaborators can share and analyse the data in a private environment
until publication when the data may be made public. The project consortium is
developing new analysis methods including spike detection services which use wavelets
and higher order statistics techniques, spike sorting methodology; information
theoretic analysis and Bayesian network analysis to determine causal relations; and
algorithms for resolving spike synchrony. An associated thick client tool, Signal Data
Explorer, also provides data visualization, signal processing and pattern matching
capabilities. Becauseanalysis applications need to be executed on a wide range of data
formats we have specified a uniform file and format structure for data sharing and
communication between applications. We are implementing an enactment engine to
enable linking of applications into more complex and user-defined workflows.

Seattle Conference on Scalability: CARMEN: A Scalabl

Computer Science Concept
CARMEN is a science o60cloudd suppo
services and remote data processing. Users populate the cloud with
neuroscience specific metadata and services. Services run over data on
the cloud, moving processor intensive processes away from the desktop.
Users connect using a standard web browser. CARMEN presents new
opportunities for sharing and discovery through data integration and
distributed data processing. View us on YouTube for a description of
cloud computing: http://www.youtube.com/watchv=2m4EvnIgL8Q .
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watch in high quality

Theoreticians and modellers
need data and can provide
predictions to experimentalists

Analysts provide the tools to
statistically and mathematically
describe the data
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CARMEN aims to develop a
virtual environment for
collaboration

Experimentalists obtain original
data to test hypotheses and
derive new knowledge
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Set security attributes: data and
metadata may be private, shared
with collaborators or public.

Selecting files to
upload to the platform

MINI. Minimum Information
about a Neuroscience
Investigation:
http://precedings.nature.com/do

cuments/1720/version/1
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[ Annotating data with metadata }

For uploading files, metadata can be
entered using pre-compiled templates

Secure log on to
the CARMEN portal
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Services and Functionality

Launching the thick client tool Signal
Data Explorer enables visualisation
and searching for features in data

/Multiple Views allows: h

- Scrolling through selected channels
- Multielectrode array display
\_- Viewing raw data or extracted spikes
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Services available to users are listed under
OMy Servicesod or O
associated metadata describe the operation

Parameters are entered via
windows automatically built
from service metadata
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A service log shows the state
of an executed service
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Results are written to
a directory and can be
V|ewed on completlon

/Services available include filters, spike\
discrimination and spike sorting,
statistical analysis, network analysis,
and Fourier analysis. We are currently
working to deploy a graphical interface
that will allow services to be linked into
\ more complex workflows. /
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carmen-enquiries@ncl.ac.uk
www.carmen.org.uk
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