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HMS	
  Analy+cal	
  So:ware	
  

§  Profile	
  
§  50	
  employees	
  in	
  Heidelberg	
  and	
  Munich,	
  Germany	
  
§  SAS	
  Ins+tute	
  Partner	
  for	
  15	
  years	
  
§  Doing	
  data	
  oriented	
  so.ware	
  projects	
  	
  
for	
  25	
  years	
  

§  Focus	
  on	
  life	
  science	
  and	
  finance	
  industry	
  
§  Technologies	
  
§  Analy+cs	
  and	
  Data	
  Management:	
  	
  
SAS,	
  JMP,	
  R,	
  Matlab,	
  Microso.	
  SQL	
  Server	
  

§  Applica+on	
  Development:	
  Microso.	
  .NET,	
  Java,	
  Open	
  Source	
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Service	
  and	
  solu+on	
  provider	
  in	
  the	
  field	
  of	
  
data	
  analysis	
  and	
  business	
  intelligence	
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What	
  is	
  R?	
  

§ Open	
  Source	
  (GPL)	
  
§ Widely	
  used	
  at	
  universi+es	
  
§  Talent	
  Pool	
  
§  Latest	
  innova+ve	
  methods	
  
available	
  

§  Large	
  Community	
  
§ Many	
  freely	
  available	
  
extension	
  packages	
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“R	
  is	
  a	
  free	
  so.ware	
  environment	
  for	
  sta+s+cal	
  
compu+ng	
  and	
  graphics”	
  -­‐	
  	
  www.r-­‐project.org	
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R	
  usage	
  is	
  growing	
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Rexer	
  Data	
  Miner	
  Survey,	
  2007-­‐2013	
  

70% of data miners report using R 

24% use R as primary tool 

Source: www.rexeranalytics.com 
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What	
  is	
  Valida+on?	
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Defini+on	
  by	
  the	
  FDA	
  

Valida+on	
  -­‐	
  Establishing	
  documented	
  evidence	
  
which	
  provides	
  a	
  high	
  degree	
  of	
  assurance	
  that	
  a	
  
specific	
  process	
  will	
  consistently	
  produce	
  a	
  
product	
  mee+ng	
  its	
  predetermined	
  specifica+ons	
  
and	
  quality	
  acributes.	
  
	
   Correct 

results Reproducible 

Convince the 
FDA Process, 

not product 
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R	
  in	
  the	
  regulated	
  environment	
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Common	
  concerns	
  

„We	
  cannot	
  use	
  R	
  because	
  it	
  is	
  not	
  	
  
validated“	
  

„The	
  FDA	
  does	
  not	
  allow	
  the	
  use	
  of	
  
R?“	
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Valida+on	
  in	
  the	
  context	
  of	
  R	
  

§  Valida+on	
  of	
  so.ware	
  products	
  (R	
  Environment	
  or	
  third	
  
party	
  packages)	
  
§  Quality	
  statement	
  
§  IQ	
  /	
  OQ	
  
§  Availability	
  of	
  support	
  and	
  trainings	
  
§  Source	
  code	
  of	
  R	
  and	
  R	
  packages	
  is	
  generally	
  available	
  

§  Valida+on	
  of	
  custom	
  scripts	
  
§  Technical	
  helpers:	
  Integrated	
  development	
  environments,	
  unit	
  
tes+ng,	
  …	
  

§  Methodical	
  helpers:	
  Pair	
  programming,	
  code	
  inspec+on,	
  
independent	
  re-­‐implementa+on,	
  …	
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What	
  are	
  the	
  different	
  aspects?	
  

You‘re not testing 
a black box! 
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Using	
  R	
  in	
  Clinical	
  Trial	
  Environments	
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Quality	
  Statement	
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Installa+on	
  Qualifica+on	
  of	
  R	
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Running	
  the	
  test	
  

2)	
  Reference-­‐	
  	
  
File	
  

3)	
  Test-­‐Script	
  
Output-­‐File	
  

1)	
  Test-­‐Script	
  

Called	
  by	
  	
  
testInstalledPackages(“base") 
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Installa+on	
  Qualifica+on	
  of	
  R	
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Evalua+ng	
  the	
  result	
  

2)	
  Reference-­‐File	
   3)	
  Test-­‐Script	
  	
  
	
  	
  	
  	
  	
  Output-­‐File	
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Opera+onal	
  Qualifica+on	
  

§  IQ	
  tests	
  do	
  not	
  suffice	
  for	
  opera+onal	
  qualifica+on	
  
§ What	
  tests	
  are	
  already	
  implemented	
  for	
  the	
  
packages	
  /	
  func+ons	
  of	
  interest?	
  
§  What	
  is	
  tested?	
  
§  Are	
  tests	
  missing?	
  
§  Do	
  reference	
  results	
  exist?	
  Cross	
  checking?	
  

§  If	
  needed,	
  write	
  your	
  own	
  unit	
  tests,	
  e.g.	
  using	
  RUnit	
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What	
  does	
  the	
  FDA	
  say	
  about	
  R?	
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Mat	
  Soukup,	
  useR!	
  2007	
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What	
  does	
  the	
  FDA	
  say	
  about	
  R?	
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Jae	
  Brodsky,	
  useR!	
  2012	
  

„R	
  use	
  at	
  the	
  FDA	
  
is	
  completely	
  
acceptable	
  and	
  has	
  
not	
  caused	
  any	
  
problems.“	
  



©HMS	
  Analy+cal	
  So.ware	
  GmbH	
  2014	
  

Example	
  Projects	
  by	
  HMS	
  

§  Near	
  Munich	
  
§  Crea+on	
  of	
  a	
  validated	
  R	
  installa+on	
  version	
  for	
  use	
  in	
  
pharmaceu+cal	
  research	
  

§  Near	
  Heidelberg	
  
§  Valida+on	
  of	
  custom	
  R	
  scripts	
  for	
  transferring	
  clinical	
  trial	
  data	
  
from	
  one	
  system	
  to	
  another	
  

§  Even	
  closer	
  to	
  Heidelberg	
  
§  Valida+on	
  of	
  R	
  scripts	
  for	
  genera+ng	
  and	
  visualizing	
  sta+s+cs	
  
regarding	
  the	
  handling	
  of	
  customer	
  complaints	
  of	
  medical	
  devices	
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What	
  have	
  we	
  done?	
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Further	
  Resources	
  

§  Peter	
  Bewerunge‘s	
  paper	
  of	
  the	
  PhUSE	
  2010	
  
§  Revolu+on	
  Analy+cs	
  Blog	
  
§  Using	
  R	
  in	
  the	
  pharmaceu+cal	
  industry	
  
§  Analyzing	
  clinical	
  trial	
  data	
  for	
  FDA	
  submissions	
  with	
  R	
  
§  Clinical	
  repor+ng	
  with	
  R	
  
§  FDA:	
  R	
  OK	
  for	
  drug	
  trials	
  

§ Mat	
  Soukup‘s	
  talk	
  at	
  UseR	
  2007	
  
§  Jae	
  Brodsky‘s	
  poster	
  at	
  UseR	
  2012	
  
§  Ian	
  Francis‘	
  talk	
  2010	
  

15 

Where	
  to	
  get	
  more	
  informa+on	
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HMS	
  Analy+cal	
  So.ware	
  GmbH	
  
Rohrbacher	
  Str.	
  26	
  
69115	
  Heidelberg	
  
www.analy+cal-­‐so.ware.de	
  	
  
info@analy+cal-­‐so.ware.de	
  	
  
+49-­‐6221-­‐6051-­‐0	
  

HMS	
  auf	
  XING:	
  hcps://www.xing.com/company/hmsanaly+calso.waregmbh	
  	
  

Dr.	
  Eike	
  Nicklas	
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Vielen	
  Dank	
  für	
  Ihre	
  
Aufmerksamkeit!	
  

So.ware-­‐Ingenieur	
  

eike.nicklas@analy+cal-­‐so.ware.de	
  



Validating R 
Andrie de Vries 

andrie@revolutionanalytics.com 
@RevoAndrie 



OUR COMPANY 

The leading provider 
of advanced analytics 
software and services 

based on open source R, 
since 2007  

OUR PRODUCT 

REVOLUTION R: The 
enterprise-grade predictive 

analytics application platform 
based on the R language 

SOME KUDOS 

Visionary 
Gartner Magic Quadrant 
for Advanced Analytics 

Platforms, 2014 

MOUNTAIN VIEW     LONDON     SINGAPORE



Post-installation validation of R 



Running the post install test protocol 

library(RevobaseEnt) 
RevoIOQ() 



Demonstration 



Package reproducibility in R 



The problem of reproducibility 

http://xkcd.com/234/ 23 

I heard you need to create 
a TPS Report. Here, I’ve 
got an R script that does 

that already. 

 
Oh, you need to 

download these 5 
packages first. 

I did, and 
it still 
doesn’t 
work! 

 
Well, it worked when I 
wrote it 3 weeks ago. 

YOUR 
Grr. 

Package 
updates… 

With apologies to xkcd (http://xkcd.com/234/) 



Sharing a script reproducibly … and simply 

# Run with R 3.1.0 
require(checkpoint) 
checkpoint("2014-09-17") 
 
# find packages used in this project 
# install packages in checkpoint folder 
# set library path to use checkpointed packages 
 
require(ggplot2) 
require(data.table) 
require(knitr) 
... 



checkpoint server 

The Reproducible R Toolkit – checkpoint server 

CRAN R R Daily 
snapshots 

http://mran.revolutionanalytics.com/snapshot/ 

Revolution 
mirror 

http://cran.revolutionanalytics.com/ 

Midnight 
UTC 

rsync zfs 
snapshots 

Austria 



The Reproducible R Toolkit – checkpoint package 

require(checkpoint) 
checkpoint("2014-09-17") 

install.packages() 

install.packages("checkpoint"
) 

checkpoint server 

R R Daily snapshots 

http://mran.revolutionanalytics.com/snapshot/ 

CRAN 

Austria 



Demonstration 



Technical support 
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AdviseR™ Technical Support 

§  Technical support for R, from the R experts.  

§  10x5 email and phone support (in user’s local 
time zone) 

§ Support for R, validated packages, and third-
party software connections 

§ On-line case management and 
knowledgebase 

§ Access to technical resources, documentation 
and user forums 

§ Exclusive on-line webinars from community 
experts 

§ Guaranteed response times 
 



Thank you. 

www.revolutionanalytics.com 
Twitter: @RevolutionR 


