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Road	  map	  

•  Thoughts	  on	  barriers	  to	  reproducibility	  
•  IntegraDve	  documents:	  Sweave,	  explicitness	  
and	  recovery	  

•  Containers	  for	  distributable	  analyDc	  workflows	  
•  VMs	  for	  publicaDons/families	  of	  publicaDons	  



Barriers	  to	  reproducibility	  

•  Frank	  (hidden)	  error,	  requires	  “forensics”	  
•  Excess	  sensiDvity	  of	  assay	  to	  local	  condiDons	  
•  LOW	  MILEAGE:	  only	  one/few	  persons	  used	  or	  
looked	  at	  the	  tools/runs	  
– Some	  is	  inevitable:	  cuVng	  edge	  assays,	  staDsDcal	  
procedures	  

– Some	  comes	  from	  avoidable	  difficulDes	  in	  
propagaDon	  and	  redeployment	  

“Mileage”	  terminology	  from	  Henrik	  Bengtsson	  



Enhancing	  reproducibility	  with	  Sweave	  
and	  R	  packages	  

•  Sweave	  or	  knitr	  can	  improve	  code/analysis	  
readability/sharing	  of	  workflow	  steps,	  
increasing	  mileage	  on	  comprehension	  

•  Increasing	  mileage	  on	  use:	  make	  a	  package	  
that	  can	  be	  installed	  in	  any	  installaDon	  of	  R	  
with	  sufficient	  
– Version/packages	  

•  biocLite-‐like	  faciliDes	  can	  enhance	  
distributability/resoluDon	  of	  dependencies	  











Summary	  

•  For	  some	  reasonably	  modest	  workflows,	  a	  
redeployable	  linux-‐oriented	  “package”	  can	  be	  
useful	  distribuDon	  targets	  

•  DocumentaDon	  and	  checking	  protocols	  will	  be	  
important	  for	  achieving	  scienDfic	  uDlity	  

•  Now	  turn	  to	  a	  full	  virtual	  machine	  for	  a	  large	  
collecDon	  of	  data/soZware	  components	  in	  the	  
2012	  ENCODE	  release	  





apologia	  



The	  ENCODE	  VM	  layout	  for	  users	  



User	  layout	  not	  unlike	  an	  R	  package/
distro	  

•  But	  
–  Formal	  checking	  of	  saDsfacDon	  of	  the	  spec	  not	  
possible	  (“Why	  spec	  when	  there’s	  only	  one	  
implementaDon?”)	  

– Maintenance/maintainability	  of	  the	  VM	  code	  base/
VM	  not	  clear	  

–  You	  can	  reuse/recreate	  but	  adding	  mileage	  is	  hard	  
•  Can	  we	  jusDfy	  thinking	  about	  the	  VM	  as	  an	  
evolving	  analyDc	  workflow	  arDfact,	  and	  
engineering	  its	  evoluDon	  like	  any	  other	  important	  
soZware/data	  environment?	  







Why	  it	  may	  pay	  off	  to	  learn	  about	  VMs	  
for	  workflow	  component	  management	  
•  Your	  hardware	  will	  be	  obtained	  to	  saDsfy	  
economies	  of	  scale	  

•  You	  may	  need	  to	  use	  commercial	  “cloud”	  
approaches	  to	  elasDc	  machine	  acquisiDon	  and	  
release	  

•  Bind	  the	  VMs	  to	  nodes,	  use	  mulDcore	  within	  –	  
don’t	  need	  (?)	  a	  ton	  of	  soZware	  redesign	  vs	  
Hadoop	  or	  other	  cloud-‐oriented	  programming	  
approaches	  



From	  Brad	  Chapman’s	  bcbio.wordpress.com	  



Conclusions	  

•  Reproducibility	  is	  obviously	  important	  for	  
scienDfic	  process	  
–  “reproducible	  in	  our	  hands”	  not	  legiDmate	  for	  
staDsDcal	  procedures	  

•  Sweave/knitr/R	  packages	  are	  helpful	  for	  
organizing	  complex	  data/soZware	  interacDons	  for	  
individual/team	  work	  

•  VMs	  for	  large,	  mulDlanguage	  data/soZware	  
archives	  can	  enhance	  transparency	  
– With	  engineering,	  can	  enhance	  reproducibility	  and	  
extensibility	  as	  well	  


