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What is GAAIN? 

A global cooperative of sharing, investigation and 

discovery for Alzheimer’s Disease Research 

• Data federation platform enabling access to data across 

distributed studies  

• Global network of analysis and workflow software and 

tools 

• Global network of grid resources 

 

 



Era of Big Data 

• Exponential growth in data generation on every level 

• Data is dispersed globally 

• Data is heterogeneous 

• Data is collected in non-standardized ways 

• Google doesn’t do for searching databases, medical 

images or genetic data  

• There is a huge amount of data out there that needs to be 

made accessible through a common framework 



GAAIN Leadership 

• Alzheimer’s Association 

• Laboratory of Neuro Imaging (LONI) 

• Istituto di Ricovero e Cura a Carattere Scientifico 

(N4U) 

• Scientific Advisory Board 



Scientific Advisory Board 

• Paul Aisen, UC San Diego 

• Rhett Alden, GE Healthcare 

• Neil Buckholtz, NIH 

• Enrique Castro-Leon, Intel 

• Alon Halevy, Google 

• William Klunk, Univ of Pittsburgh 



GAAIN Partners 

• Alzheimer’s Disease Neuroimaging Initiative (ADNI) 

• Australian Imaging, Biomarkers and Life Study (AIBL) 

• Coalition Against Major Diseases (CAMD) 

• European Medical Information Framework (EMIF) 

• NeuGRID 



LONI Infrastructure 

Data Center 

• 208 servers 

• 3328 cores 

• 26 TB memory 

• 2.43 PB usable storage 

• 3.3 PB raw storage 

• 136 TB tape back-up 

(expandable to double 

capacity) 

 



GAAIN Challenges 

• Subject privacy protection across international 

boundaries 

• Complexity from cross-disciplinary, multi-source data 

collection and analysis 

• Creating robust and compelling tools for searching, 

sharing, visualizing and analyzing federated data 

• Data “ownership” and security  

• Data analysis across distributed GAAIN infrastructure 

• Ontologies, terminologies, standards 



Early Progress  

• Initial set of partners on-board 

• Website deployed 

• Additional partner applications received via online 

application form 

• Initial set of standard terminologies selected 

• Subset of data exchanged 

• Mapping tool prototype in development 

• Federated database infrastructure in development 

• On-going communication with developers of CDISC 

terminologies 
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Partner Application 



Standard Terminologies  

• Standard terminologies enable mapping of 

heterogeneous data into common terms 

– Supports searching across databases 

– Supports data federation 

• CDISC Terminologies 

– CDISC AD v1.1 standard for Alzheimer’s Disease 

– On-going discussions with CDISC on the neuroimaging 

standard currently under development 

 

 

 



Mapping Data  

GAAIN 

• Global Schema 

• GlobalTerminologies 

• Standard codes 

Partner 

• Local data 

• Local terminology 

• Local codes 

Partner 

• Local data 

• Local terminology 

• Local codes 



Mapping Tool Prototype 



Data Federation 



GAAIN Client Prototype 



Inventory Search 



Ontology-Directed Search 



Ontology-Directed Search 



Genetic Data 

• Circa 2010 GWAS Data (per sample) 

• 620,000+ rows of data 

• ~81MB  

• 2012:  Full Genome Sequencing (per sample) 

• Standard output from Illumina – multiple files and formats 

•  ~250GB per sample 

– Example (ADNI) 

• 800 subjects x 250GB = 195TB 

• Time to transfer 195TB: 

– High speed internet (90 Mbit/s):  26 days 

– DSL (45 Mbit/s):    59 days 

– Dial-up (56 kbit/s):  100+ years! 



ADNI Genetics Data 



Lend Lease 



 



Neuroimaging Study Size 

(Typical) 

Year Size Equivalent to 

1998 54MB 20 copies of War and Peace 

2005 67MB 24 copies of War and Peace 

2012 531MB 193 copies of War and Peace 



Image Data Growth Process  

Each neuroimaging scan can spawn many derived image 

leading to exponential growth 

 

ADNI Example:  

One 22MB structural scan 

 Five preprocessed images (176 MB)  

Eleven postprocessed images (222 MB) 

  

22MB of raw data produces 420MB data for one small 

scan! 


