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

Intelligence Systems

* Profile
— 50 employees in Heidelberg, Germany Ssas —
— SAS Institute Partner for 15 years T | Sotember
— Doing data oriented software projects %R
for more than 20 years Microsoft Partner
— Focus on life science industry Some Do
* Technologies Tn
— Analytics and Data Management: !WWQ ey

SAS, IMP, R, Microsoft SQL Server
— Application Development: Microsoft .NET, Java, Open Source
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Degree of Popularity of R since S

PhUSE 2010

Analytical Software

o yes Who knows R?
2 no 2%

Who uses R?

Who would like to use R in the
validated environment?

Who uses R in the validated

environment?
1

Person
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Understand the Difference: S

Concepts Behind R

Dr. Peter Bewerunge
© 2013 HMS Analytical Software GmbH

Focus:

Analytical Software

first occurrence in a mailing list!]

under the General Public License (GPL)
freely available
around 2 million users!?

statistical computing

The R Foundation for Statistical Computing

official voice of the R project
seated in Vienna, Austria

consists of ordinary and supporting members, mainly the R Development
Core-Team

holds and administers the copyrights of the R software and documentation.
of freely available additional packages

not developed by the R Development Core-Team but by programmers from
throughout the world




VIS

What happened so far... Realileal Saftware

* How much is it? Validation of Open-Source-Software
using the example of R, PhUSE 2010, Berlin

e SAS and R - The odd Couple, PhUSE Single Day Event
2011, Frankfurt

 Workshop: Getting Started with R for SAS
Programmers, PhUSE 2012, Budapest
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R as a SAS Product...

o y SAS t Java Servlet 41',
% anagemen '
‘&\ SAS Cogsole Container qq/
O Visual Bl SAS Web Report Studio @ N
& SAS Web Browser , _ 3
(} Information SAS Information Delivery Portal QA
Map Studio gAS Data SAS Stored Process
SASOLAP Integration Studio Web Application SAS B
Cube Studio Dashboard
SAS Enterprise SASLAV\\IIDGS' SAS
for I\?If(\fo?gf? -(I)nffice oude Metadata 0 |eWG.f Content
Server SAS Services  Server
dfPower Studio Application
SAS/CONNECT S
erver . RDBMS Tables
Table Server  SAS Metadata
Platform Suite Foundation oo S B S
for SAS ,
Object OLAP Cubes
& batch servers Spawner SPD Files
Q"L OLAP Server  \yqrkspace ERP &
Q,.  Stored Process Server data structures &'\
)}' Server Other Data 4
Server
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* This is just a joke
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One Volunteer is needed Ajnajliﬁgﬁm
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Draw the weather in Brussels 2012 by }jIJ\JJIC?
Hand Analytical Software

{® AccuWeathercom IBrusseIs, Belgium Q|
Belgium Brussels, BE -
WEATHER LOCAL WEATHER
Now Weekend Extended Month Radar
Weather This Weekend, Oct 11 Next Weekend >
Friday Saturday Sunday
Oct 11 Oct 12 Oct 13
aug " -
Cloudy, rain; chilly More sun than clouds Chilly with rain and drizzle
9 ° 1 1 © 1 O °
Lo 4° Lo 6° Lo 7°
RealFeel® 7° / Lo 2° RealFeel® 9°/ Lo 2* RealFeel® 8° / Lo 2*
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DraW the Weather In BfUSSElS 2012 Analytical Software

it’s an object of

type data.frame

[
Console ~/ ® =
> weather® (4
Month Minimum Maximum Average
1 Jan 0.7 5.6 3.15
2 Feb 0.6 6.4 3.50
3 Mmar 2.9 9.9 6.40
4 Apr 4.8 13.1 8.95
5 May 8.9 17.7 13.30
6 Jun 11.5 20.0 15.75
7 Jul 13.6 22.4 18.00
8 Aug 13.4 22.5 17.95
9 Sep 10.8 18.7 14.75
10 oct 7.6 14.4 11.00
11 Nov 3.7 9.1 6.40
12  Dec 1.9 6.5 4.20
@ > dim(weather)
[1] 12 4
@ - b
& m , ()

has 12

columns and
4 rows
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Draw the weather in Brussels 2012 Analytical Software

(7 PhUSE_2013.R* %

B Flsource | Q /A~ = | o9

? plot( plot function
8 X = weather SAverage data column
9

ﬁ) | Xaxt = 'n’ plot no x-axis lables

g | yaxt = 'n’ plot no y-axis lables

f; | type = "p" plot data as points

16 | main = "weather in Brussels header

17

18 | x1ab = "Months" lables x-axis

19

20 s ylab = "Temperature [‘C]" lables y-axis

21

22 | X1im = c(1, 12) X-axis range

23

24 ) ylim = c(0, 20) X-axis range

25

26 ) the end

27

28

29 |axis(2, at 1:12, labels= weather $Month) add axis labels

30 E

31 e i (]

28:1 (Top Level) R Script *

Dr. Peter Bewerunge
© 2013 HMS Analytical Software GmbH




- VIS
DraW the Weather In BfUSSElS 2012 Analytical Software

Weather in Brussels

.o 7 But.¥
' Keep basics in mind

® ? plot plot function

plot no x-axis lables

ure [°C]

11
. ﬁ yaxt - ‘n’ plot no y-axis lables
plot data as points

=2

Wow... *

What an . .
amazing .
graphic!!!
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Combine Graphics and Statistics Analytical Software

(7 PhUSE_2013.R* % = ]
[ [[SourceonSave = Q /A~ [~ Run | 5% | _#Source v : |
57 .
58 |pop.mod = nls( population ~ betal/(1 + exp(beta2 + beta3*time)), nonlinear least squares
(553 , star‘t='|')ist(beta1 = 350, beta2 = 4.5, beta3 = -0.3) estimates of
, trace=T )
61 a nonlinear model.
62 summary(pop.mod)
63
64 plot(year, population, pch = 16) B
65
66 Tlines(year, fitted.values(pop.mod), Twd=2, col = "red")
67 EJ
°% @ i | 0
68:1 E3 (Untitled) = R Script =
Console ~/ > = o
> A & 7
> summary(pop.mod)
o
Formula: population ~ betal/(1 + exp(beta2 + beta3 * time)) g I
Parameters: c o
Estimate std. Error t value pr(>|t]) L v (4
betal 389.16551 30. 81196 12.63 2.2e-10 ¥¥¥ ©
beta2 3.99035 0.07032 56.74 < 2e-16 ¥¥¥* 3 o
beta3 -0.22662 0.01086 -20.87 4.6e-14 ¥*¥* 8_ e °
signif. codes: 0 “¥*%%’ 0,001 ‘**’ 0.01 ‘*’ 0.05 *.” 0.1 * " 1 o
Residual standard error: 4.45 on 18 degrees of freedom ©
Number of iterations to convergence: 6 o —

I I I I
1800 1850 1900 1950

Achieved convergence tolerance: 1.504e-06

[l i

year

Nonlinear Regression and Nonlinear Least Squares, JohnFox, January2002
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Three Dimensional Plots Ajnajlftﬁgﬁm

. install.packages("[g!”)

%] RGL device 12 [Focus] =&

‘-"L] PhUSE_2013.R* - ]
[FSource | ' Q A~ =% 5% [ #Source ~| :

Next | Prav Replace Al

[]1n selection [ Match case [ | Whole word [ | Regex [V] Wrap

-~

81 Tlibrary(rgl) B
82 x <- sort(rnorm(1000))

83 y <- rnorm(1000)

84 z <- rnorm(1000) + atan2(x,y)

85 plot3d(x, y, z, col=rainbow(1000))

86 3
87 1
88 E
89 [« m (]

88:1 E3 (Untitled) = R Script =+
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I nte ra Cti ve P I OtS Analytical Software

» install.packages("iplots”)

R environment iPlots environment

(JAVA) /
fiset Tfr/-

|Set 3

\

iPlots. High Interaction Graphics for R.Simon Urbanek, Martin Theus
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Interactive Plots ﬂiﬁaﬁm

|£] Scatterplot (Species vs Sepal.Width/Sepal.Length) E@g [

File Edit View Window
°
. 11 )
* install.packages("iplots !
[ ] ; ® GE DCDIDaIS® ¢
s
s
o
E o0 O O ENERSOEDN 00
| 2] Scatterplot (Sepal.Width vs Petal Width) L= | E ] 2
File Edit View Window
. H
% [ ] Lrx: I N __ J
L ] w
[ ]
[ ]
PR : ° ° T T T T T
° ° 0.40 0.50 0.60 0.70 0.80
L 3N ] L ] 4
L BN ] L ]
e o0 [ L BN ]
[ ] [ ] [ ] L [ ]
L ] » e [ ] L ] L ] B
o . « NN, © ° | % Histogram (iris$Sepal Width) E=NAEE X
° e oh o teoolh o File Edit View Window
[ ] e o0 L ] L N ] _
[ ] [ ] [ ] [ ]
e o o oeoceoe 250 |
e o —
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SaVi n g G ra p h iCS Analytical Software

(] PhUSE_2013.R* =]
p [=] []Source on Save Q Z_' |=%Run | 5% | | _#Source v | i |
Q (Next | Prev | ( Repiace | (a1 :
ln selection Matchcase Wholeword Regex Wrap

134 E|
135 |pdf(file = "c:/temp/Brussel_Google.pdf"”, bg = "transparent”) SEVEERYT graphics device drive

136

137 Tibrary(grid)

138 Tibrary(ggmap)

139

140 set.seed(1234)

141 lon <- runif (40, 4.35, 4.38)

142 lat <- runif (40, 50.82, 50.86)

143 varA = rnorm (40, 20, 10)

144 myd <- data.frame (lon, lat, varA)

145 brusselsmap = get_map(location = c(lon = 4.37 , lat = 50.84 )

146 , zoom = 13, maptype = ‘roadmap’

147 , source = "google™)

148 brusselsmap = ggmap(brusselsmap)

149 brusselsmap + geom_point(aes(x = lon, y = lat, colour = varaA

150 , size = varA, alpha = 0.9)

151 , data = myd) + scale_colour_gradient(low="yellow", high="red") __
152 :
153 |dev.off() loses the graphics device drive

154 E
155 E]' m l |ﬂ
154:1 | E3 (Untitled) + R Script %
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Saving Graphics i;ajlftglaﬁm
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Who follows Theo PhUSE@Twitter? z\glﬁtgaﬁm

@PhUSETwitta Follower Map

stralia/N Z NA
= NA
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Analytical Software

R graphics gallery Learn from

the experts

Pie chart
January pie sales

We have sirsady confeszed to having these. This is just showing off
X11 color names (and the sxamp/

January Pie Sales

TN T ’ |
7 | I
;\.\#‘} v;“ "\ o -~ .
103 -0 |
- - T~ /e

N %0 L B %4_1‘5 )f{a R (Don't &y s st o K5}
JH @n SIEN P
|\J |m“|nl1|— |/*| e ENTR] =

http://gallery.r-enthusiasts.com/thumbs.php
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Get Graphics from R to SAS iﬁdﬁaﬁm

PROC IML;
SUBMIT / R;
png(file ="c:/tmp/TeaTime.png”

, og ="transparent”)
<R Code for a graphic>
dev.off ()
ENDSUEBMIT;

QUIT;

ODS ESCAPECHAR='"T;
ODS HTML FILE='c:\tmp\TeaTime.html' STYLE=minimal
GPATH="'c:\temp\' GTITLE GFOOTNOTE;

DATA NULL ;
FILE PRINT;
PUT "<IMG SRC='c:\tmp\TeaTime.png' BORDER='0'>";

RUN;
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Get Graphics from R to SAS iﬁiﬁgﬁmre

/2 SAS Dutput - Windows Internet Explorer -0l x|

———

VA, |g C:\tmpiTeaTime. html j 2/l X ﬁ P~
5.7 Favoriten @ 5as Output I I A v B - o v Seite - i
-
The SAS Svstem
= _]
o - -
Tea-Time with R
“
o
o
o
L
o
a Al
=
o
; -
T T T T T
-0.3 -0.2 -0.1 0.0 0.1 [
xscale
| | _>l_l
Fertig [_[_[_[_[_I_I :} Eigener Computer I-«'ﬁ v I"fgllJlJ% v 4
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Literature

* Books:
— Introductory Statistics with R
— R for SAS and SPSS Users
— Lattice - Multivariate data visualization with R

* Blocks
— http://sas-and-r.blogspot.de/
— http://www.r-bloggers.com/
Others:

- http://rd4stats.com/, Robert A. Muenchen
- SAS 9.3 Interface to R
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Thank you for your Attention Bl e

Dr. Peter Bewerunge
Project Leader and 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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