AIMS SIG Meeting:  Presentation by Mango Solutions
21 Nov2016:  11:00 (GMT)

Attendees:
	 Team Member
	Present at meeting

	Craig Mcilloney (PPD)
	√

	Lyn Taylor (PRA)
	√

	Chris Toffis (Amgen)
	√

	David Inman (GSK)
	√

	Wilmar Igl (AZ)
	√

	Yann Robert (Servier)
	√

	Ed Gash (Mango solutions, Senior account manager)
	√

	Andy Nicolls (Mango solutions, head of consultancy)
	√
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What is validation?
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R: Why do we need to validate?[image: ][image: ]
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ValidR: includes 30 packages + as default 15/16 extras which are ones people will download anyway.  This is the set of packages that mango have validated.   
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One problem with validating R, is that you aren’t the ones defining the requirements at the start, others wrote the code for their requirements.
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Risk assessment:  You can define Low/medium or high risk package based on CRANs metrics.
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Creates reports of the validation, documents validation status after tests are run.
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Svunit, runit – are other functions that can do testing…. But testthat is the standard used in r.	Comment by Taylor, Lyn: Not sure I got the names of these right
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Prioritize requirements into high, medium & low.  (Digest is another package that can be used).
When you install R, all tests much pass a critical level.
RPM = is like an exe (executable file) but for linux.  It’s a double clickable installation piece (installer) for linux.  For each intall you get:  Installation qualification, performance qualification (checks being done consistently & in an allowable timeframe)  and OQ=Core bit, makes sure every test is passing.
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Craig questions: 
· How are regulators viewing this? Answer:  Mango have had customers audited by regulators, and it has met the needs of audit.  Not had any complaints .
· Have any of mango’s customers actually used R in submissions? Or was it used for internal use only.?  Answer: Yes, from pharmacometrics perspective, but not used R to do primary statistical analysis or ADaM data. 
· Where we want to go is to give the PSI membership guidance of when & when not to use R and perhaps when Mango can help them.   Answer: Mango hope one day a client will use their package ValidR to do a submission.  But no-one has used R in any form yet for full submission.  At the moment it’s more helping customers to use R in a sas supporting software – simulations, Graphs, etc.   Mango do not have an end-to-end submission option.   R used for extra use cases only.  There is a SAS export package in R, which allows creation of SAS transport files in R usable in a submission.  So far it’s only being tried in small places & people are not trying to replace SAS.
· What our group want to do is to look at all the options and be able to tell our members when we recommend using Mango and when it doesn’t do what we want.  Answer: SAS is there for the long hall, it’s not going anywhere, but it is useful to share with PSI members where R can be used to speed up analyses, or do something sas can’t.
Chris questions:
· Seems like R is subject to more scrutiny than SAS.  Answer: it’s due to how software is classified,  SAS is off the shelf software, so although SAS has to be validated on installation, it’s not validated in same detail as R, because the developers themselves (1 product/ single vendor) & FDA can audit SAS and check they are happy about the way SAS create the end product.   With R, we have the core product & foundation responsible for the 30 packages but the other packages have no control, written by individuals with unregulated validation.
Wilmar
· Is it documented somewhere how SAS is validated?  Answer: They will have had to show they are compliant with 21 CRF, the way mango validate R is a standard approach (Gamp 5- GXP validation, good automated manufacturing practice).  This is a certain level of detail to go into when testing/validating. Expect SAS are following similar principals but based on their pre specified requirements written at start.  ACTION: Ed, to send GAMP 5 example
· Is it a specific problem because R has frequent updates, how does VALID R cope? Answer: valid R is fixed on a version of R,  cycle for updates about every 3 months,  X.X.A  - A updated every 3 months. Mango is fixed on the highest minor version which means Mango has new release of validR about once a year.  For example,  if we are on 3.2.5 and 3.3.0 gets released then Mango will release validR for 3.2.5.   They then validated next highest 3.3.A level when 3.4.0 comes out.  It is recommended to take a fix of the CRAN library & only allow use of those packages at that time, so can be validated & no more updates.  This does reduce flexibility of R, but ensures it’s a fixed version.  If a package comes out yesterday, then you can’t be confident it’s OK… so Mango packages would have a minimum amount of time it’s been released for before it would go into ValidR.
· [bookmark: _GoBack]ValidR has a set of core packages which are validated… but what about the large number which aren’t validated.   PSI AIMS would like to give some recommendations about how PSI members can validate packages themselves (obviously validation wouldn’t be as good as Mango would do), but at least it would be some validation?   Answer:  30 validated as core R, but validR has about another 150 packages which are validated.  (key packages such as GGPLOT2, DPRIOR, RESHAPE2).  ValidR also has modules which can be Add ons, to do analyses which may be needed for specific tasks and which are recommended to use.  I.e. if 5 packages do similar things, they can give guidance of which of the 5 is the better one to use, i.e. perhaps by a more renowned author – Mango can share best practice and suggest not using the other 4 packages & use only the 1 which is written better and these they select for valid R.  If a package is released frequently, then it could suggest it’s well maintained, those hardly ever updated could be redundant, incorrect or out of date. However, some hardly ever updated packages could indicate they are stable & don’t need updates – so need a experience in the packages to know which type they are and how reliable.  Can try to use the auto metrics (number of downloads) to guide but need also knowledge of who the author is, i.e.,  Hadley Wickham (Chief Scientist at RStudio) renowned author and written many packages.  
· If mango find a bug, do they feed back to the authors what they find?  Answer:  Yes, the feedback, they have identified 6/7 major issues in the packages they’ve review to date, sometimes in older version of package & already updated in newer version.  Mango also suggest fixes for the packages too.  If find issue they have to decide whether to release in Valid R with known issue or update to a newer version (but that can have problems too)
Mango suggest us looking at:
· Good practice package:  gives a score for packages: Available to download to give guidance .
· COVR – gives a score of what % of code is covered by tests.
· Structure & coding standards (naming conventions, indentation)
Craig:
· What is the situation contractually.  What do a PSI member need to do to use one of mango’s tools.  Answer: main deployment option is server based, but looking into number of user options and in future amazon download options.  ACTION:  Ed: to send list of options for who to get the software.

Valid R, been available since 2009. 



Action Items

	Action Item
	Assigned team member(s)
	Deadline
	Status

	Write SPIN R introduction for industry statisticians (not a technical stance but more Why is learning R a worthwhile effort)
Chris to start by providing some text in this area & share with group
	Chris
	24 Dec 2016
	Open

	Rstudio Introduction for industry statisticians. Wilmar to make a start in this area and share with group 
	Wilmar
	Approx: January 2017
	Open

	MHRA/EMEA their current usage & how they see things going in future, what do they look for from us to satisfy them that the package used (R package used for the submission) is validated.  Craig to ask Anna.
	Craig
	December 2016
	Open

	If possible, find out how Mango solutions have been used at GSK
	David
	December 2016
	Open

	Send any questions for Mango solutions to Lyn who will consolidate & send to Ed 
	All
	28th nov 2016
	Open

	Can Ed send evidence of what Gamp 5- GXP validation, good automated manufacturing practice is?
	Ed
	5th December 2016
	Open

	Ed: to send list of options for how to get the ValidR software and what options are available for purchase.
	Ed
	5th December 2016
	Open
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In a Nutshell

With a unique mix of Data
Science, Software
Development and IT expertise,
Mango helps companies to
choose, implement and
deploy the right analytics to
drive their business decisions

o Ancy Nichlls - Head of Consutarey

ANGOSOLUTIONS anichots @mango-scstons.com
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Selection of Customers
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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 Software Development Terminology, FDA 1995
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Why?

R version 3.3.0 (2016-05-03) -~ "Supposedly Educational”
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“help.start ()" for an HTML browser interface to help
Type 40" to quit &
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Why?

R version 3.3.0 (2016-05-03) -~ "Supposedly Educational”
Copyright (€) 2016 The R Foundation for Statistical Computing
Platforn: 1386-w64-ninge32/1366 (32-bit

R is free sof ¢ > C | & nops/doudrpmectors
Vou'are velc

e Ticens Contributed Packages
% is a colla Ausitasie Packages
Type “contri N
rations Comenty. the CRAX pchag osy fs
e “deno) o
THetp.stare cRav
e 40" ¢ M Tbleof ssticpchopes sonedbesame
Whatsges?
-1 Tuk e Tosesiiseion of Fackases
Sach
Pl e el (BT el achges” R o oo ol
ssour e sl R il a0 A (s comaied e R b soces
AT ncy ot - iend ot Conotan
UANGOSOLUTIONS anehets@nangs sovionscom





image8.tmp
Why?

+ Ritself 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
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WHAT IS VALIDR
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What is ValidR

ValidR is a mixture of technologies, documents and
services that enable Mango to produce a single
build of R ready for validation within a production
environment.
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What is ValidR

ValidR is made up of the “basic components” module, which
is an enhanced version of the core and recommended R
packages

Customers can then select a series of Modules In addition to
the basic components to be added to their build.

Mango is then able to run any additional packages required
through our internal validation process and include these into
the customers build.

o o oot
ANGOSOLUTIONS vy Nienlls - ieod of Consutaney

MANGOSO anichols@mango-soutons.com
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What is ValidR

ValidR is made up of the “basic components” module, which
is an enhanced version of the core and recommended R
packages

Customers can then select a series of Modules In addition to
the basic components to be added to their build.

Mango is then able to run any additional packages required
through our internal validation process and include these into
the customers build.
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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!

o Ancy Nichlls - Head of Consutarey

ANGOSOLUTIONS anichots @mango-scstons.com
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Package Metrics

Metrics

« Developed
packageMetrics to
automate the
collection of metrics
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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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Testing

> library(testthat)
> myPi <- 3.14159

>
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ANGOSOLUTIONS anichots @mango-scstons.com





image21.tmp
Testing

library(testthat)
myPi <- 3.14159

>

>

>

> # Passing test

> expect_equal (myPi, pi, tolerance = 0.00001)
>
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Testing

library(testthat)
myPi <- 3.14159

# Passing test
expect_equal (myPi, pi, tolerance = 0.00001)

VVVVYVYVYY

# Failing test

> expect_equal (myPi, pi)

Error: 'myPi’ not equal to lazyLoadDBfetch(c(483539L,
39L), datafile, compressed, enyhook).

1/1 mismatches

[1] 3.14 - 3.14 == -2.65e-06
o AR r—
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Testing

context (' [critical]VR-480 digest: Must create hash function
digests of R objects') R
tmp <- digest (list (LETTERS,

data.frame (a=letters[1:5],
atrix(1:10,ncol=2)))

)

test_that('Can create hash for list object', {

expect_identical (tmp, "8b23d6c96da88525c0adad909cce0lE")
h
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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 I1Q, OQ and PQ
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1Q, 0Q, 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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Summary

+ ValidR offers a quick and effective way of
deploying a validated R environment for use in
regulated environments
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Agenda

« Overview of Mango
What is validation
Why validate R
Whatis ValidR

The ValidR Process
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3 Core Teams @ Mango

Data Science

Customer-focused analytic
consultants with math/stat
backgrounds using
technologies such as R,
Python, SAS, Spark & Julia

o
WANGOSOLUTIONS

App Development

Software Developers
building rich analytic web or
desktop applications using
technologies such as Java
NET and JavaScript

IT & Support

IT Consultants creating and
supporting robust,
performant and scalable
analytic infrastructure using
server, grid or cloud

aney Nienls - ioad of Consutaney
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