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Roadmap

• Example research scenario
• Challenges in multi-institutional settings
• Software system support



Application/Research Scenario
• A clinician/researcher is involved in a multi-institutional 

clinical trial 
– Microarray, Genomic, Proteomic, and Image data are collected 

from patients participating in the trial at different institutions
– Researcher wants to carry out a correlative analysis to assess 

the treatment 
• Query and analyze microarray, image, and protein data from 

multiple patients to find interesting patterns
• Look for similar patterns in other microarray, protein, and image 

databases

• A clinician/researcher wants to compile a view of a 
patient
– Patient may have been treated at multiple institutions
– Lab data, image and genomic data, diagnosis information may 

have been collected at different institutions







Problems and Challenges

• “Legacy” systems, most of which cannot be readily and 
remotely accessed and shared between institutions
– Limited application of common data structures and common 

vocabularies
• Difficulty in identifying and accessing available resources
• Limited infrastructure to securely share data among 

different institutions
• Large volume of data must be queried, transferred, and 

processed
• Increased complexity in larger scale environments



A Software Architecture Approach
• Model Driven Architecture 

– Shared, harmonized set of data elements, controlled 
vocabularies, and published data models that facilitate 
information exchange

• Service Oriented Architecture
– Resources and applications exposed as services 

• Collection of interoperable applications developed to 
common standards

• A common Grid infrastructure that links applications and 
resources and enables enforcement of security policies

• Cancer Biomedical Informatics Grid
• CardioVascular Research Grid



caGrid Infrastructure 
• A Grid software middleware infrastructure consisting of 

services, toolkits, APIs, and runtime environment
– Standards Based, Open Source
– Building blocks to create interoperable, Grid-enabled systems

• Service Oriented Architecture
– Web Services Resource Framework standards

• Model Driven Architecture
– Object oriented view, published information models, strongly-

typed services
– Rich metadata

• A production Grid deployment of the core services 
provided by that infrastructure
– Security, Workflow, Data Services Infrastructure, Service 

Development/Deployment, Metadata/Advertisement/Discovery



caGrid Infrastructure



Application/Research Scenario
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More Information
• Emory Center for Comprehensive Informatics

– http://www.cci.emory.edu
• cancer Biomedical Informatics Grid

– https://cabig.nci.nih.gov/
• caGrid Infrastructure

– http://cagrid.org
– https://cabig-kc.nci.nih.gov/CaGrid/KC
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