
GCTCTTTGAAGCGGCCGGTGTGGTGCACCACGCGGCTCTGCAGTCCCTGCAGCAAAGCCCAAGCCTC
GTCCACGCCCCCCAGCAACTGGGCCTTGGTGTCTTCCCCCACCACGCGCAACTGCTCCTGCAGCTCCT
GCACGCGCAGGGCCACCTGCTCCATCAGATCCATCGTGTAGGGCTTCAGTTGCTGCCGCAAGCCCTCC
AAATTCCAGCCCACCAGCTCGTGCGCCTCTGCCATGTAGGGCTGGAGGCGAGCCTTCACCTCCTCCAA
CTCCTCCTGCAGCTGCCGCCGCATGCCCACCGGGTCCTGTGGGAGCCGAGGAGCCTCGCTCCCACTC
AGAGGCCTCAGCTTTTCCAGGAACTTGTTCATATTGTTGAGGTCTTGCTCAAGGCTGTCTTTCAGGGTCC
TGGAGAAGGGGACAGATATCCAGGCCGTCAGACTGCTAGCCTCCATCATCTCCTTTGTCCCCAAGTCAT
CGCGCACTGATCCTCTGGGGGAACCAAGGACGCAGGGCGTTGGCCCCAGGGTCGAGGGCTCTTGTCC
TAGCCCTGGCCAGTAACAACTCACGCACGAAGCACAAACACATTGCCCATACAAATCCAGACCTACAACA
CTCTCCAAAGAAACATAGATGCGCCACATCATCCTTTGATTCTGGGGACTGCAGCGGGCGTCCTCCCGA
TTGATCCCAGGTCCCGCGCCTCAGTGAGCAAGGGGGCAACAGCTACGGAGTTGTCAAGGCGGGGGCT
GCAGGCAGAGGGCGCTAAAGAGCCCAGGATGGCCGGGATCTGCAGACAGAGCTAGCACCGCTCCTTTC
CTCTGTCCCAGCAGCGGCCACAGAGGTTGAGGCAGCAGAGGCAGGTCATCATGGCATGGCCCAGCTGT
CTCCTCCCTTCGCCTACACCCCTTCCCCTGGGCACTCACGCGGGCTCGCGAGCCATCTTCTGCTGATG
GATCTGCTCCACCCTGCCTTTGTCCCCGCTGGTCTGGCTGAAGTAGTCCCAGAAGCCTTTCCGTGCCTG
GGTGGCCCAAAACGCTGTGGAGAGGGACTAGGTAATCAGGGCCTGGGCTCTCCTCCCCCAGGGTGGA
CAGGGCCCTCTGGCCAGCCTCCACCCACACCCCCACGTTGAAGTCAGGGTCGGAGACCCACCTGAAA
GAAGAGCCAGAGCCCAGGTGAGCACGGCAGCCATGCTTGCCATTACCTGCTCTGAGAAGACAGGTGGA
GGGAGGCCTGGTTAGGGGAAGAAGGAGACGAAGGGACATGGCGCAGGGGACTTGCCCAGGGGGCCT
CTGCAGGGGCAACTGCCCGAAATCCTGTTACCCCTTCCTTGGGCTGGGGAGCACAGAGCTGTTGGGGC
TCAAGAGGACTGACCTAGGTGAGTCAAGGAGGCTAGGGTGTCTTCCTCAGACATGGGAAGAGGGCGTG
CTCTTGCTACCTCAGTCACATAGCAGGGAGCGTGGTGCTCTAACCCCTTCGCAAAGGTCCCAGACCCCA
GGAACAGTTCTCTAGGCCACTTCTACCACCTCTCCCCTGCCCACCTGTCTCCCTCCCTCCCATTTCATGG
TGGAAAAACTGAGCCATAATGAGGGCGAAGAGGCAACTCTGCCAAAATGTTCCAAGAGGACGTCTTAGG
GGCCACCCCAGGCTCTCCCCTGAGGCCACCTGCAATGCCCTCCCTTAGGACTGTGACCCCCATCCCTC
TGCCCCAGCTGCTCACCTGCTCACGTCTGGGCACAGAGAGCAGACATTCTGCTTTATACTCCAGGGCCC
TGAGCCTCTGGCACCAATTGCTCTGAGTAAATACCACGTGGAAGTTCAAAAGAAGTTGACCTCAGCTGC

CTCCCAGCACTCACCTCCTGCCCTTTCCCTGGCACCCAGAGGGTTAATGAGTGCCCTGGTATCAGGGGC
TGCCCCAGTAGAGAAGTGCTTCCCAGGAGCTTTACGGGGGATGGGGCTGAACTCCTCACCCAGTTTCTC
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Disclosure

Founder of Clinical Future, Inc.
(focused on enabling the clinical utilization 

of whole genome sequencing and other 
biomedical “big-data”)
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5 million whole genomes

in the next 5 years

500,000 TB of raw data



How do we organize 
computational resources to 

serve the combined needs of 
scientists, physicians and the 

general public?  
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Data sharing within organizations and 
between organizations

Government-regulated privacy, 
security and compliance

Deep reproducibility, provenance, and 
validation of data and computation

Specific metadata and core data 
structures unique to biomedical
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1. Sharing





governance

2. Governance
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Provenance

3. Provenance
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4. Unique Data





ARVADOS
an open source platform for 
managing and analyzing 
biomedical big data.





ARVADOS

Cloud 
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Tapestry  GET-Evidence

Precision Medicine
Applications
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open



By building on Arvados as a 
foundation, clinicians and 

researchers can focus 
where they are most needed

— on the development of 
new diagnostics and cures!



Harvard PGP Participants and Staff at the 2012 GET
(Genomes—Environments—Traits) Conference

http://getconference.org

http://getconference.org/


Big system

Thank You!



GCTCTTTGAAGCGGCCGGTGTGGTGCACCACGCGGCTCTGCAGTCCCTGCAGCAAAGCCCAAGCCTC
GTCCACGCCCCCCAGCAACTGGGCCTTGGTGTCTTCCCCCACCACGCGCAACTGCTCCTGCAGCTCCT
GCACGCGCAGGGCCACCTGCTCCATCAGATCCATCGTGTAGGGCTTCAGTTGCTGCCGCAAGCCCTCC
AAATTCCAGCCCACCAGCTCGTGCGCCTCTGCCATGTAGGGCTGGAGGCGAGCCTTCACCTCCTCCAA
CTCCTCCTGCAGCTGCCGCCGCATGCCCACCGGGTCCTGTGGGAGCCGAGGAGCCTCGCTCCCACTC
AGAGGCCTCAGCTTTTCCAGGAACTTGTTCATATTGTTGAGGTCTTGCTCAAGGCTGTCTTTCAGGGTCC
TGGAGAAGGGGACAGATATCCAGGCCGTCAGACTGCTAGCCTCCATCATCTCCTTTGTCCCCAAGTCATC
GCGCACTGATCCTCTGGGGGAACCAAGGACGCAGGGCGTTGGCCCCAGGGTCGAGGGCTCTTGTCCT
AGCCCTGGCCAGTAACAACTCACGCACGAAGCACAAACACATTGCCCATACAAATCCAGACCTACAACAC
TCTCCAAAGAAACATAGATGCGCCACATCATCCTTTGATTCTGGGGACTGCAGCGGGCGTCCTCCCGATT
GATCCCAGGTCCCGCGCCTCAGTGAGCAAGGGGGCAACAGCTACGGAGTTGTCAAGGCGGGGGCTGC
AGGCAGAGGGCGCTAAAGAGCCCAGGATGGCCGGGATCTGCAGACAGAGCTAGCACCGCTCCTTTCCT
CTGTCCCAGCAGCGGCCACAGAGGTTGAGGCAGCAGAGGCAGGTCATCATGGCATGGCCCAGCTGTCT
CCTCCCTTCGCCTACACCCCTTCCCCTGGGCACTCACGCGGGCTCGCGAGCCATCTTCTGCTGATGGAT
CTGCTCCACCCTGCCTTTGTCCCCGCTGGTCTGGCTGAAGTAGTCCCAGAAGCCTTTCCGTGCCTGGGT
GGCCCAAAACGCTGTGGAGAGGGACCCTGGGCTCTCCTCCCCCAGGGTGGACAGGGCCCTCTGGCCA
GCCTCCACCCACACCCCCACGTTGAAGTCAGGGTCGGAGACCCACCTGAAAGAAGAGCCAGAGCCCA
GGTGAGCACGGCAGCCATGCTTGCCATTACCTGCTCTGAGAAGACAGGTGGAGGGAGGCCTGGTTAGG
GGAAGAAGGAGACGAAGGGACATGGCGCAGGGGACTTGCCCAGGGGGCCTCTGCAGGGGCAACTGC
CCGAAATCCTGTTACCCCTTCCTTGGGCTGGGGAGCACAGAGCTGTTGGGGCTCAAGAGGACTGACCT
AGGTGAGTCAAGGAGGCTAGGGTGTCTTCCTCAGACATGGGAAGAGGGCGTGCTCTTGCTACCTCAGT
CACATAGCAGGGAGCGTGGTGCTCTAACCCCTTCGCAAAGGTCCCAGACCCCAGGAACAGTTCTCTAGG
CCACTTCTACCACCTCTCCCCTGCCCACCTGTCTCCCTCCCTCCCATTTCATGGTGGAAAAACTGAGCCA
TAATGAGGGCGAAGAGGCAACTCTGCCAAAATGTTCCAAGAGGACGTCTTAGGGGCCACCCCAGGCTCT
CCCCTGAGGCCACCTGCAATGCCCTCCCTTAGGACTGTGACCCCCATCCCTCTGCCCCAGCTGCTCACC
TGCTCACGTCTGGGCACAGAGAGCAGACATTCTGCTTTATACTCCAGGGCCCTGAGCCTCTGGCACCAA
TTGCTCTGAGTAAATACCACGTGGAAGTTCAAAAGAAGTTGACCTCAGCTGCCTCCCAGCACTCACCTCC
TGCCCTTTCCCTGGCACCCAGAGGGTTAATGAGTGCCCTGGTATCAGGGGCTGCCCCAGTAGAGAAGT
GCTTCCCAGGAGCTTTACGGGGGATGGGGCTGAACTCCTCACCCAGTTTCTCCCAAACCCCATGACCTT
TAACCTTCCCACTGACCTGCTGGCTGGCCCACCAACAGAGAAGAACCTGTTTGTCTGCCAAGGGC

Alexander (Sasha) Wait Zaranek

awaitz@post.harvard.edu
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