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e The Business Case

 LSAF 5.3 Upgrade — A 3-step process

R and LSAF — Challenges and Solutions
John Hendrickx

+  Package Management PHUSE EMEA Autumn SDE 2021

* Rin LSAF —The DNR Approach

e User Experience Summary — R Studio vs. R in LSAF

 Conclusions
R and LSAF — Challenges

and Solutions

John Hendrickx

Senior Statistical Programmer
Danone Nutricia Research
Utrecht, The Netherlands
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Thanks to Jessie Zhao, Floor van Oudenhoven, John Hendrickx, Herman Ament
and Daan van Nieuwenhuijzen from the R subteam for the outstanding work in
evaluating and implementing ”“R in LSAF” at Danone Nutricia Research.
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R IN LSAF @

THE BUSINESS CASE QUALIANCE

* 95% of Statisticians are proficient in R
* 30% of Statistical Programmers are
trained in Statistics and use R
* The remaining Statistical
Programmers have recently been
trained in R Data

}Clinical Study > Publications &

Management Reporting Ad hoc analyses
Internal LSAF survey

Which area(s) would you still like to see improved or developed in future versions of LSAF? (Select at least 1, max 3)

Results for “R integration”: 2020 (LSAF 4.7) 2021 (LSAF 5.2)

Statistics 63% 80%
Statistical Programming 23% 12.5%
Data Management 12% 0%
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SAS® Life Science Analytics Framework - Repository
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(7)) & /SAS/LIPIDIET R TESTING/Files/60 Study Report/50 Output Programs
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itk 0 B Job John Hendrick Sep 27, 2021, 1 )
Job ohn Hendrickx ep 27, . L
[ > [5) 999 E2E Tenuto ... P
B > [5) 999 Test servert... O [ ] isting John Hendrickx May 26, 2021, 1...
o > [} 999 UAT LSAF 5... 0 & [ Sep 27 2021 1
) o ohn Hendrickx ep 27, T
= “G LIPIDIETRTES... == B
ES) “3 Files O (] Manifest John Hendrickx Sep 27,2021, 1:...
>
3 Bobeum.. ] R A01_Jointmodel_... 13.18... John Hendrickx Sep 17, 2021, 4-... -
>3 01 Study ... = = o 2 2
>3 09 STATS... O ©B A01_Joint model_... 12.94... John Hendrickx Sep 27,2021, 1:... - A -
<8 > 320 Data R...
% 41960 Study ... O i} A01_Joint model_... 13.06... John Hendrickx May 26, 2021, 1... . - - .
SAS® Life Science Analytics Framework - Sessions
= > 300 Doc... [0 B A0l Joint model_... 53.64... John Hendrickx Jun 28,2021, 4:...
= >3 01 Mac... = ‘O RS oo =
= ession: 1 % = © @
. . . e
— > 702 Met... O ] A01_Joint model_... 13.09... John Hendrickx May 26, 2021, 8:... @
N > 8303 For... [ & A0l Jointmodel_... 13.06... John Hendrickx May 26, 2021, 8:... = e b “ £} A01_Joint model_3years_HIPPVL_UATR x +
5 >3 04 Imp... N ) _
e _ = % ® 3 S 8B B
« 3 Workspace
S 5 “M SAS Code (@ Log
Eé g D 00 R“brary A6 | #HHEHHHHREHTY
S > £ Files 47 |### HIPPVL ###
B A8 | #HHHERHEH
4@ LIPIDIET RTEST... 49 |
El% (D 4 Files 50 |nutricia_config()
51
B > 320 DataRe... 52 |# Check variables in _overhead.R are sourced
-© 53 |print(study_name)
40760 Study R.... 54 print(study_id)
E‘.‘;‘, > 900 Doc... 55 |print(viedoc_dt)
56
J— > 3 01 Macros 57 |# load and prepare data
> 902 Met 58 |# adqs_nutricia <- read_sas("R:/SAS/LIPIDIDIET/Files/7@ Post-hoc Analysis/@5_LDD EXT1 Study Report Analysis/41 ADaM Data/adgs.
o3 Ot . 59 |adgs_nutricia <- read_sas(getAdam("adqs"))
>3 03 For... 60 |head(adqs_nutricia)
61
By >3 04 Impo... 62 |# read CSV and XLSX files
a 63 |biostatsCSV <- read.csv(getAdam("biostats",ext=".csv"))
= >3 40ADa... 64 |head(biostatscsv)
>3 41ADa... 65
— 66 |#biostatsXLSX <- read.xlsx(getAdam(“biostats”,ext=".x1sx"))
. >3 50 Outp... 67 |#head(biostatsXLSX)
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[8 sAs® Drug Development Desktop Connection - X

©
Volume name Status Server URL
ety 00 s UALIANCE
AF DNR Repostory ) d and.sas.
.ondemand.

SAF DNR Workspace oD h
ILSAF DNR Wor S

@dtest.ondemand.sas.c...

@ Rstudio — X
File  Edit Code View Plots Session Build Debug Profile Tools Help
> Qg\ { 2 = ” Go to file/function J v Addins ~ “?\ Project: (None) ~
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51 . . [] a. An EX
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53 print(study_name) R | ¥ © = |60Study Report
54 print(study_id) Funchions Home | share  View
gg print(viedoc_dt) for Large- » % cut x I T New item ~ 4 open~ [ selectall
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Scale ‘ W& Copy path * - Easy access ™ ! Edif - Select none
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e " . . aste shortcu . i . 2 ~ Hi nvert selection
58 # adgs_nt a <- read_sas("R:/SAS/LIPIDIDIET/Files/70 Post-hoc Analysis/05_LDD Summaries e ) A (e o JHER
59 adgs_nutricia <- read_sas(getAdam("adgs™)) = & : Clipboard Organize New Open Select
60 head(adgs_nutricia) = Password ’ « v 4 > ThisPC > LSAF DNR Workspace (TEST) (\SDDDC) (D) > SAS > LIPIDIETRTESTING > Files > 60 Study Report
61 X
62 # read csv and XLsSX files Enyfen > I Desitop o LI Name Date modificd Type
A . R, Git, and =
63 biostatsCSV <- read.csv(getAdam("biostats",ext=".csv")) ey > [ Documents 00 Documentation 8/24/2021 5:10 PM File folder
64 head(biostatscsv) — Eoer P o > ¥ Downloads 01 Macros 9/21/2021 1:37 PM File folder
65 oY e azyp e . > d Music 02 Metadata 10/4/2021 9:08 AM File folder
66 T - & andiRost > &= Pictures 03 Formats 8/24/2021 5:10 PM File folder
4 > Assert
o= ssertions
731 E3 (Untitled) 2 R Script 8 > [B Videos 04 Import Data 8/24/2021 5:10 PM File folder
Q,‘ b The R 4. > & Windows (C) 40 ADaM Programs 8/24/2021 5:10 PM File folder
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B 55 Output Results 8/24/2021 5:10 PM File folder
2. 4y Departments (N 60 Publish Programs 8/24/2021 5:10 PM File folder
7 = ProjectGroups (S) 65 Publish Results 8/24/2021 5:10 PM File folder
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R IN LSAF @

THE BUSINESS CASE QUALIANCE
AS-IS TO-BE
User-friendly interface with R Studio, but with risks & issues: Hybrid solution
 Package use and auditability * R Studio for Development
«  Performance issues through usage of SDD-DC * Controls in LSAF: packages, execution, audit trail

» Data fragmentation * Enhanced Performance




APPROACH & PHASING
Q1 2021 — Q3 2021

/5.3 Test Environment

¢

Install

Configure

Utily updates

5.3 Production

E2E Pilot

UAT

¢

~

Upgrade reporting

e

Performance Tests

Hyper-care

/

‘R in LSAF’ Training

R-LSAF ‘subteam’ project activities

”LSAF - R release”

SOP amendments ‘

>
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Exploring

Familiarize with
R capabilitity in
LSAF 5.3,

opportunities
and limitations

Defining Initial
Requirements &
Use-cases

ltemize use-
cases from
current R work
at DNR and
needs including
additional R
packages

Piloting

Pilot use-cases
and prototype
extra utilities to
support end-to-
end flow

Finalize
Requirements &
Implementation

Define final set Run UAT and
of requirements | conduct

and utilities validation of
including additional R
documentation | packages when
and process applicable
change

O

QUALIANCE

Provide videos
for key processes
and demos for
end-users —
Users know the

R language and
LSAF
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R Access function — aka “nutricia_config” with R and LSAF - Challenges and Solutions
standard functions for reading / writing in John Hendrickx
standard locations and setting up study-specific PHUSE EMEA Autumn SDE 2021

variables in LSAF and from R Studio seamlessly

Job creation tool for R to handle standard inputs
and outputs in the lack of a “run & populate” for R

Install of “Pandoc”/“DT::datatable” to view
.Rdata datasets as HTML files
 Not needed in LSAF 5.4...DataFrame wewer

Rand LSAF — Challenges

and Solutions

Usage of MiniCRAN to establish process to
automate handling of dependencies in package
installs within LSAF

Etc. \

glue

John Hendricky

S
€nior Statlst|ca| Programm
er



PACKAGE MANAGEMENT
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FINDING THE BALANCE — TRADE-OFF BETWEEN COMPLETENESS AND CONTROL

) 8 O

Review Default
Packages

LSAF 5.3 has 154 default R
Packages installed including:

haven, ggplot2, Ime4, stat, etc.

o
Qv

Evaluate
Additional R

Packages against
DNR’s Use Cases

Which R packages are
necessary to have at go-live to

complete default list?

Define
Methodology to
Manage
Packages

How to add more packages in
the future in Repository for
winder and controlled useage
and in Workspace for peculiar
use or individual exploaration?

/%) DANONE
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Creating
Create TFLs QUALIANCE

presen- i
tations with .
Rmarkdown/ Analysis

Rnotebooks

Developing Joint
R Packages Models

Analysis of

DNA/rRNA

sequencing
data

Bayesian
Hierarchical
Models

Dynamic

Visualisation SCaarIrcl:sllitSi:)Zr?
with Rshiny
General
Neural Statistical
Networks Analyses &
Validation
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PACKAGE MANAGEMENT

QUALIANCE
A RISK-BASED APPROACH FOR ASSESSING R PACKAGE ACCURACY WITHIN A VALIDATED INFRASTRUCTURE (PHARMAR.ORG)
Assessing Package Accuracy thckida
within
environment
r """""""""""""""""""""""""""""""""""""""""""""""""""""""""" "I L
! Risk assessment | Yes
- |
|
What is the E What is the = the Dadkace Is the :
New R package package "mcnded:!ot usp” package Non-statistiq s the p-}» «jgg. package Yes | :
o - - ‘ D maintained? o o e requirements?
classification? : purposey widely used :
: |
| |
! :
“Import” : Statistical package No n : -
; :
I |
Minimum ' oA ol Tk :
S : Remediation/ Remediation/ Remediation/ B Roicct Package
' | Testing Testing Testing : b =
suitability : ,
1 |
1 |
Figure 2 - Proposed Validation Workflow
%) DANONE
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More criteria to consider for Before CRAN accepts a package, @
CRAN runs a thorough set of tests

the minimum checks prior to
to ensure the package will work

download and later on for
o the with other packages on CRAN.

conducting a risk assessment package on
CRAN?

QUALIANCE

Does the

package have
Tests? Some packages on CRAN have
automated tests that are rerun on

a regular basis:

References in

publications?

Does the
package
report Test
Coverage?

Authors and
their
Affiliations?

R
Pack
ackage Package READMEs - Package

Level of Vignettes - Function References

Documen- . .

tation? and Help Files - Websites - Books -
Journal Papers - Presentations

Package
EIEENE

IS the paCkage History
abandoned? Analysis

Many changes or
many bugs if
many releases? Dependen-
cles:

Bug
Tracking?

How many

Downloads?

Other: Are there License Restrictions? ) DANONe
\ & NUTRICIA

Source: Environments: Validation (rstudio.com)
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https://environments.rstudio.com/validation.html
https://kbroman.org/pkg_primer/pages/tests.html

PROCESS TO DEPLOY R PACKAGES IN WORKSPACE AND REPOSITORY @

UALIANCE
HIGH-LEVEL PROCESS Q
Fill-in Evaluation Form with Rational
Self-evaluation and Testing Recommendation and
of Package submit to Redmine
Evaluate Package Release request
and confirm or update Testing
Recommendation
User Deploys in
own Worspace
Assigned users to conduct
additional testing if required
Yes
Evaluate and/or R
. min to deploy package
Use in Is package - Ranosi
- pository
Workspace needed in
Repository?
R Package available to all users in
Repository
/%) DANONE
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USER EXPERIENCE @
R IN LSAF VS. R STUDIO — A HYBRID APPROACH QUALIANCE

Package Management No Control Controlled Process in Repository

Package Dependencies Fully Automated 3-step Iterative Process

Use of .Rprofile Embedded Alternative via a central R file in each study
milestone

Program Editor Advanced Decent

Data Explorer Available for .Rdata files and other Alternative via use of “Pandoc”/“DT::datatable”

Possible to view csv files
DataFrame viewer in LSAF 5.4

Log Manual via command line Embedded

Job Supported R Job supported

Traceability Limited Enabled through job manifests

Performance Limited by users’ laptops and use of Enhanced through usage of LSAF cores and I/O
Desktop Connection to access data directly in LSAF

* Possibility to use R Studio with Desktop Connection for Development while final tuning can be done in LSAF . o\ one

\ & NUTRICIA
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R in LSAF is expected to bring significant benefits and will enhance the usage of R across
Statistical Programming and Statistics, aside from and complementary to SAS.

Compliance, Performance and Traceability are the main benefits of using R in LSAF.

Possibility to work seamlessly on code from R Studio with Desktop Connection to read/write to
LSAF Repository and Workspace and within LSAF only ensures we get the “best of both world”.

LSAF 5.4 has a .Rdata Data Explorer planned for, which will provide a more complete
Programming Environment.

/%) DANONE
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