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CO m p d ny Analytical Software

 HMS Analytical Software is a specialist for Information
Technology in the field of Data Analysis and Business
Intelligence Systems

e Profile

— 40 employees in Heidelberg, Germany
— SAS Institute Silver Consulting Partner for 14 years
— Doing data oriented software projects for more than 20 years

 Technologies

— Analytics and Data Management:
SAS, JIMP, R, Microsoft SQL Server

— Application Development: Microsoft .NET, Java

Dr. Peter Bewerunge
© 2009 HMS Analytical Software GmbH




Our IT Services for the Life Science Industry |1/~
(SAS, JMP and R) Analytical Software

* Independent Consulting OSas |y .
* Programming

* Data Management

* Training and
Individual Coaching

* Application Development
and Integration

e Software Validation
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What does Open Source mean? Analytical Software

* no support hotline or customer service for urgent
requests

e often do not focus on user interfaces and lacks good
documentation (not user friendly)

e open source libraries focus on the developer issues,
and not on those of the users

e often no information is available about which module
has been tested and how much of the code is covered
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General CONS of Open Source Software i.jtica sofeware
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General PROS of Open Source Software .. sofeware
 the source code is available to all and can be modified

* many open source projects are free of charge

* no need to start from scratch, but rather use existing
open source libraries

* the amount of widely spread developers increases
the probability to identify bugs

e generally, a community of developers are able to
provide support

* makes license management easier
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W h a t i S R ? j;gl}%tigl Eggtware

 Ris an environment for statistical computing and
graphics

 Ris ascripted based software language

* Open Source Software
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R under the General Public Licence Analytical Software
 Ris available free of charge

e everybody is allowed to use the software for any
purpose

* copies of the source code can be made free of charge
or for a fee

* the source code is open to everybody and may be
modified

* jtis allowed to distribute the modified code for a fee,
but the source code must be open for the customer
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Principles Aspects of Using Rin a VIS =
ValidatEd Environment Analytical Software

,We can not use R because it is not
validated”

 Would you validate Microsoft Excel?
 What should be validated?

e The FDA does not allow the use of R?
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Principles Aspects of Using R in a S
o o Analvtical Software
Validated Environment yreason

The FutuRe

Closing Remarks

m Regulatory Conclusions

m Regulations do NOT prevent use of R.
m However, validation, documentation, and accountability are
required of sponsors relying on R.
m A public listing of validated R functions would
B be a great benefit to FDA reviewers and sponsoring
companies.
B exceed current standards - R sets the standard!

m FDA RevieweR/UseR Perspectives

m The Agency's primary objective is to determine safety and
efficacy which should be independent of the software used to
derive the results.

m For data driven conclusions there is a need for accuracy,
reliability, and consistency.

m Sponsor's conclusions need to be reproducible - should be
independent of software.

Perspectives of a FDA Statistical RevieweR SLIDE: 21

Mat Soukup’s (Acting Team Lead at the FDA) closing remarks from his talk
“Using R: Perspectives of a FDA Statistical RevieweR”
at the useR-Conference 2007.

Dr. Peter Bewerunge
© 2009 HMS Analytical Software GmbH




| J \ J 2
. HVANG
PrOVIdEd |Q-T€St$ Of R ﬁr_lalyticalgz)gtware

* Basic packages:
includes functions for arithmetic operations, complex

numbers, R expressions, linear models, regular
expressions etc.

e Call for this test routine:
testInstalledBasic (scope = "both")

R Datei Bearbeiten Ansehen Verschiedenes Pakete Windows Hilfe - 8 %
ESCENR |
A
testInstalledBasic (scope = "both™)
Ausfithren strenger spezifischer Tests
Ausfithren von Code in ‘eval c.R
comparing ‘eval-etc.Rout’ to ‘eval-etc.Rout.save’ ... OK
nning code imple-true.R’
comparing ‘simple-true.Rout”’ ‘sinmpl ue. R \if OK
ing code rith-tr R
comparing ‘arith-true.Ro ‘a h .Ro \H OK
ing code ln-tests.R
comparing lm ts.Rout’ ln-t Rout . sawv: OK
ing code ok-errors.R
v
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PrOVidEd |Q-TEStS Of R Analytical Software

* Base packages:

includes functions for dates, grid graphics, regression
splines, ANOVA, data set examples etc.

e Call for this test routine:

testInstalledPackage (Y“base")
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PrOVidEd |Q-TEStS Of R Analytical Software

e Recommended packages:

includes functions for bootstrapping classification,
cluster analysis, kernel smoothing survival analysis

etc.
e Call for this test routine:

testInstalledPackage (Y“recommended")
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Analytical Software
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Analytical Software

Disadvantages of this test approach
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Analytical Software

Evaluation of this test approach
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What ShOUId be done? Analytical Software
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Calling R from other Software Systems iy s
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Calling R from other Software Systems ||/~
R (D) COM Server Analytical Software
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Calling R from other Software Systems | /|5
o nalytical Software
RWebServices Analytical Soft
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Calling R from other Software Systems | /|5

Analytical Software

Rserve
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Calling R from other Software Systems ||/~
.NET WCF Se rvices Analytical Software
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Thank you for your Attention Bl e

Dr. Peter Bewerunge
Software Engineer

HMS Analytical Software GmbH
Rohrbacher Str. 26 ¢ 69115 Heidelberg
Telefon +49 6221 6051-0

Peter.Bewerunge@analytical-software.de
www.analytical-software.de
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