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The objective of the CAMERA project is to provide a facility to enable researchers to 
achieve revolutionary advances in the understanding of marine microbial ecology as well 
as the microbial ecology of other natural environments, such as terrestrial or plant and 
animal hosts. In order to better support researchers, the CAMERA team has developed 
and deployed a new component-based infrastructure, CAMERA Version 2.0, to support 
future needs for data acquisition, data access through diverse modalities, the addition of 
externally developed tools, and the orchestration of these tools into analytical pipelines. 
This new infrastructure supports a much wider range of tools and genomic datasets, in 
particular those datasets generated under the auspices of the NASA astrobiology 
program, and its collaborative environment will foster the development and sharing of 
new community data and analyses.  
 
CAMERA 2.0 includes an effective, flexible and intuitive user interface that facilitates 
and enhances the process of collaborative scientific discovery for domain scientists-- 
accomplished through an end-user interface model that integrates web-enabled and 
traditional desktop application environments.  Primary user interaction is provided via a 
centralized open-source Web Portal interface based on a standards compliant portal 
framework.  Secondary interaction is accomplished via access to remote applications that 
can be securely and transparently initiated and/or launched via this portal framework. The 
management of remote applications and analyses is accomplished via the Kepler 
workflow engine (i.e., http://kepler-project.org).  Workflow engines such as Kepler 
support the natural interaction of automated computational tools building toward the 
assembly of components into useful and more complex scientific discovery tools that can 
then be re-utilized and shared.  
 
Such standard and customized scientific project workflows allow users to select and 
invoke integrated annotation and analysis tools, as well as link CAMERA-hosted services 
to processing tools supported by other groups. This new release also provides the 
capability to record the entire processing record (i.e, provenance) associated with data 
and analyses run on the data, which enables users to create and retrieve information  
regarding the processing workflows specific to their own experiments.  Query capabilities 
have also been significantly enhanced such that researchers may search and sort 
information in CAMERA, based on a rich collection of metadata and may combine this 
data and the resultant data from analyses with public information from other CAMERA 
databases. With these significant enhancements, the new CAMERA 2.0 
cyberinfrastructure is intended to be more useful, flexible, scalable and sustainable.  
 
The key features of this new infrastructure to be discussed include: 
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• Facilitation of community data and GSC-compliant metadata submission 
(including upload to NCBI) 

• Compute resources for large blast jobs with storage of results  
• Advanced queries on environmental parameters and expanded metadata, 

including worked examples of scientific queries and outputs utilizing data from 
the NASA astrobiology program 

• Search results as usable data sets (e.g. as blast query or target datasets) 
• Annotation pipelines (workflows) accessible to, and customizable by users 
• Collaborative group environment, with group access to shared data and analysis 

results 
• Integration of semantic database architecture with external ontologies and 

standards 
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