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About Me 
@AndyOfSmeg 

•  Previously a Statistician at GSK 
•  Programmer in R, SAS, S-PLUS, 

Python 
•  Now Head of Consultancy at 

Mango Solutions 
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About Mango 
@MangoTheCat, @MangoPharma 

•  Private company founded in 2002 
•  Employee ~50 people 
•  Providers of analytic software and services 
•  Premier provider of services for the R language 
•  Development and services in line with ISO 9001 

and FDA guidelines 
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Agenda 

•  What is validation? 
•  Validating R 
•  ValidR process 
•  ValidR Enterprise 
•  VRE as a product 
•  Future 
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Establishing documented evidence which 
provides a high degree of assurance that a 
specific process will consistently produce a 

product meeting its predetermined 
specifications and quality attributes 

Glossary	of	Computerized	System	and	So5ware	Development	Terminology,	FDA	
1995	
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Why? 
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Why? 

•  R itself consists of 30 packages 
•  >9,000 additional packages available on CRAN 
•  >1,000 on BioConductor 
•  < 17% of packages on CRAN have a formal test 

framework 



Andy Nicholls – Head of Consultancy 
anicholls@mango-solutions.com 

Process 
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A Validation Process 

•  Define requirements 
•  Design software 
•  Write software 
•  Write tests, run tests 
•  Document the results 
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Requirements 
“predetermined specifications” 

•  Start with requirements 
•  R packages have already been written! 
•  Defined in: 

•  DESCRIPTION files 
•  Vignettes 
•  Websites 

•  Very manual! 
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Example DESCRIPTION: lme4 

Fit linear and generalized linear mixed-effects 
models. The models and their components are 

represented using S4 classes and methods. The 
core computational algorithms are implemented 
using the 'Eigen' C++ library for numerical linear 

algebra and 'RcppEigen' "glue". 
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Risk Assessment 
“high degree of assurance” 



Metrics 
•  Developed 

packageMetrics to 
automate the 
collection of metrics 

•  Metrics collected 
from RStudio CRAN 
logs 



Andy Nicholls – Head of Consultancy 
anicholls@mango-solutions.com 

Validation Application 
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Validation Application 

•  Built using Shiny 
•  Used to manage validation process 

•  Define requirements 
•  Assess risk 
•  Determine level of remediation 
•  Generate package validation reports 

•  Information written to database 
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Reports 



Andy Nicholls – Head of Consultancy 
anicholls@mango-solutions.com 



Andy Nicholls – Head of Consultancy 
anicholls@mango-solutions.com 

Testing 
> library(testthat) 
> myPi <- 3.14159 
>  
> # Passing test 
> expect_equal(myPi, pi, tolerance = 0.00001) 
>  
> # Failing test 
> expect_equal(myPi, pi) 
Error: `myPi` not equal to lazyLoadDBfetch(c(483539L, 
39L), datafile, compressed, envhook). 
1/1 mismatches 
[1] 3.14 - 3.14 == -2.65e-06 

 



Andy Nicholls – Head of Consultancy 
anicholls@mango-solutions.com 

Testing 
context('[critical]VR-480 digest: Must create hash function 
digests of R objects') 
 
tmp <- digest(list(LETTERS,  
                   data.frame(a=letters[1:5],             
                              b=matrix(1:10,ncol=2))) 
) 
 
test_that('Can create hash for list object', { 
  expect_identical(tmp,"8b23d6c96da88f525c0a4a4909cce01f") 
}) 
 
... 
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ValidR Enterprise 
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Architecture 
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•  Continuous Integration tool 
•  Adds packages 

•  Retrieve the package from the appropriate location 
•  Create a directory in SVN to store source 
•  Run packageMetrics and write results to database 
•  Expose package to consultants via RStudio Server 

•  Deploy and test ValidR builds 
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Resolving Dependencies 
Repository	Today	 Repository	Next	Week	

PackageA_1.0	

PackageB_0.7	
Depends:	PackageA	(≥1.0)	

PackageA_1.1	

PackageB_0.9	
Depends:	PackageA	(≥1.1)	
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Resolving Dependencies 

•  Microsoft’s MRAN tool provides CRAN snapshots 
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Other Components 

•  Database stores package and report information 
•  RStudio Server enables consultants to develop 

tests 
•  CI - Jenkins continuously executes package tests 

as they are committed to SVN 
•  Complete builds deployed nightly 
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Delivery 
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Delivery 

•  Orchestrated via RPMs 
•  Each package and it’s tests stored within a self-

contained RPM 
•  Master RPM depends on each of the package 

RPMS 
•  Further RPMs for IQ, OQ and PQ 
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IQ, OQ, PQ 
“documented evidence” 

•  Triggered by master RPM 
•  Checks everything installs to the correct locations 
•  Executes tests 
•  Re-executes test for consistency 
•  Automated report including overall PASS/FAIL for 

each stage 
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ValidR Enterprise as a Product 
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Key Drivers 

Enable companies to … 
•  Develop own internal R packages 
•  Add additional R packages 
•  Create custom R builds for different departments 
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ValidR Enterprise 
Product Architecture 
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Valid Session? 

•  ValidR can be accessed: 
•  Via command line / batch 
•  Interactively via RStudio Server 

•  Session Tracking Application records whether 
loaded packages are valid or not 

•  The application also feeds into the product 
roadmap 
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The Future 
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The Future 

•  Session Tracker Enhancements for IT 
•  Release of Validation Application 
•  Develop Admin Application 
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Summary 

•  Validating R is not easy! 
•  Requires 

•  Time 
•  Skill 
•  Many tools! 
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