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Amount of genomics data will 
exceed available resources 

NGS:	  Next	  Genera,on	  Sequencing	  
NGS	  sequencers	  include	  machines	  from	  Illumina,	  Life	  Technologies,	  and	  Pacific	  Biosciences.	  Human	  genome	  data	  based	  on	  es,mates	  of	  whole	  human	  genomes	  sequenced	  
Sources:	  Financial	  reports	  of	  Illumina,	  Life	  Technologies,	  Pacific	  Biosciences;	  revenue	  guidances;	  JP	  Morgan;	  The	  Economist;	  Seven	  Bridges	  Analysis.	  
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Between	  2014-‐2018	  produc,on	  of	  new	  NGS	  data	  to	  exceed	  2	  Exabytes	  

#	  
se
qu

en
ce
rs
	   Genom

ic	  Data	  Tb	  



CancerGenomicsCloud.org 

Large-‐scale	  cancer	  genomics	  will	  shiU	  
how	  computa,on	  is	  done	  
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Standard	  Model:	  Data	  comes	  to	  
computa,on	  
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Cloud:	  Algorithms	  come	  to	  the	  data	  

	  
Other	  awardees	  of	  the	  NCI	  Cancer	  Cloud	  pilots:	  Ins6tute	  for	  Systems	  Biology,	  The	  Broad	  Ins6tute	  
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Millions	  of	  genomes	  will	  shiU	  how	  
computa,on	  is	  done	  
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Ceci	  n’est	  pas	  une	  pipeline!?	  
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Replica,ng	  computa,ons	  is	  a	  hard	  
problem	  

Scripts	   Machine	  Images	   App	  containers	  +	  	  
Pipeline-‐Language	  

Easy	  distribu,on	   Ý	   Ü	   Ü	  
Simple	  to	  run	   Þ	   Ý	   Ý	  
Compa,ble	  across	  environments	   Ü	   Þ	   Ý	  
100%	  reproducible	   Þ	   Ý	   Ý	  
Modular	   Ý	   Þ	   Ý	  
Automated	  op,miza,on	   Þ	   Ü	   Ý	  
Distributed	  compu,ng	   Þ	   Þ	   Ý	  
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PORTABLE	  WORKFLOWS	  
will	  replace	  data	  transfers	  

enabled	  by	  open	  standards	  that…	  
	  

……are	  independent	  of	  the	  computa,on	  environment	  
…ensure	  100%	  reproducibility	  and	  auditability	  

…are	  plaborm	  independent	  
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Interac6on	  Methods	  

Programma6c	  Access:	  
– API	  

•  Includes	  Data	  API	  
– SDK	  

•  Upload	  &	  Execute	  own	  code	  
Graphical	  Analysis	  Tools:	  

– Data-‐Mining	  Tools	  
– Genome	  Browser	  
– QC	  tools	  	  
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Upload	  addi,onal	  datasets,	  analyze	  in	  
tandem	  with	  TCGA	  
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Metadata	  &	  finding	  the	  right	  datasets	  
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Versioning	  &	  	  Reproducibility	  of	  
pipelines	  
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Monitor	  and	  op,mize	  computa,onal	  
resource	  usage.	  	  	  
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Visual	  interface	  for	  compara,ve	  
analyses	  
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Integrated	  Genome	  Browser	  with	  
Annota,ons	  
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Please	  help	  us	  develop	  the	  tools	  useful	  
to	  you	  
•  www.CancerGenomicsCloud.org	  	  	  
•  ~$1M	  in	  funding	  to	  support	  computa,on	  and	  
private	  data	  storage	  in	  evalua,on	  period.	  	  

•  Please	  share	  feedback!	  
	  
•  ..	  Or	  if	  you	  forget	  www.tcga.ninja	  	  


