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1 Introduction

Teaching statistics to students in our area of economics and educational
science often brings about the problem that students have either forgotten
their statistical knowledge, or have taken different classes than the ones we
offer in basic statistics. We therefore need some kind of statistical dictionary
where we, as teachers, can refer to a common base and where students can
look up specific terms. The Wikipedia - a general online encyclopaedia -
compelled us to use a wiki for our dictionary. While the Wikipedia contains
a large number of statistical terms, these are often too long and detailed to
be visual displayed in lectures very well and some more specific terms are
not included.

Similar projects to ours are already available in German, namely:

1. ILMES - Internet lexicon of methods for empirical social science by
Ludwig-Mayerhofer (2004) and

2. Statistics A-Z of the german Federal Statistical office.

OThis research was supported by the Deutsche Forschungsgemeinschaft through the
SFB 649 “Economic Risk”.



These are both based on pure HTML coding and can only be modified by
their owners.

Once we had decided to use a wiki as our platform, we needed to find a way
of somehow integrating statistical graphics and tables. This led us to the
idea of embedding R into our wiki and thereby creating another way of using

R as defined by Leisch (2007).

Below we will:

e Describe which wiki we chose.
e Show some simple examples of what can be done with the extension.
e Briefly describe some wikis which use the extension.

e Provide a forecast of what the next steps might be.

2 Which wiki is the best?

Every suitable wiki needs to fulfill some basic requirements, these are:

1. The integration of graphics
2. The integration of complex tables
3. The integration of formulas, preferably written in IXTEX

4. Support for Unicode and multiple languages including right-left lan-
guages for later projects

5. Export to PDF or XML to enable printouts.
6. The integration of graphics and tables generated from statistical soft-

ware (in this case R).

The first five conditions considerably limit the choice of the wiki (see Table|L)).
None of the wikis naturally R and they all require an extension to be written.

We therefore decided to use Mediawiki, because:
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Wiki Math | Multiple lang. and | Complex PDF and
formula | Unicode support tables XML export
DokuWiki plugin yes no none
JSPWiki plugin no yes PDF
Mediawiki yes yes yes yes
MoinMoin plugin yes yes yes
MoniWiki plugin no yes XML
Oddmuse plugin yes yes none
PhpWiki plugin no yes PDF
PmWiki plugin no yes yes
TiddlyWiki | plugin yes yes none
TikiWiki plugin no yes PDF
TWiki plugin no yes yes

Table 1: Overview about some selected wikis and their properties from
www.wikimatrix.org. Note that the quality of the mathematical formulas
or the PDF export might be sub-standard!

e The Wikipedia is based on Mediawiki; this should therefore guarantee

future development.

e [t allows us to transfer high quality student work to the Wikipedia or
to the Wikibooks.

e It has all the desirable features.

The DokuWiki, the wiki behind the R Wiki, could have been chosen, but it
still lacks some features. From an administrative point of view, DokuWiki’s
approach of storing the wiki data in one file is very appealing; in contrast,
Mediawiki’s approach of using a MySQL databases and the file system itself
creates severe problems when moving a wiki to another location. Moreover,
the R Wiki developers plan to integrate the R code by forwarding and execut-
ing it on a separate machine; this seems much too complex for our purposes.

Our main aim is to produce online documents with embedded tables and
graphics; like Sweave (Leisch 2002) for ITEX. Documents where the user




) Integration of R into wikis - Raw Output - SlideWiki - Mozilla Firefox <2527

Datei Bearbeiten Ansicht Gehe Lesezeichen Extras Hilfe

2 Sigbert mytalk preferences mywatchlist my contributions  log out

article | [ discussion edit | [ history | [ move watch
! Integration of R into wikis: About - ZWiki - MediaWiki - Outlook <<< 22>}
_’/ H StatWiki - Raw Output - HTML - Graphics - Interaction - Further plugins '

Direct output

navigation

= Main Page H
= Community portal i <R>1:20</R>
= Current events :

= Recent changes

= Random page

= Help P11 12 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20
= Donations H
search
— Iframe output
Go Search

toolbox <R iframe="width:100%;height:40px">1:20</R>

= What links here

= Related changes

= Upload file 11 1 2 3 4 5 & 7 8 91011 12 13 14 15 16 17 18 19 20
= Spedial pages

= Printable version

= Permanent link

This page was last modified 11:31, 19 May 2006, This page has been accessed 10 times, Privacy policy About slidewiki Disclaimers 169 1) pogiowii

Figure 1: Raw output of the R program 1:20 in the WebPresentation wiki.

can also interactively program with R are beyond our scope, because only a
few of our students use R.

In order to generate the desired graphics and tables from R we wrote a PHP
extension for Mediawiki, which adds several tags and attributes to embed R
programs in the wiki pages. The R programs are an integral part of the wiki
page and are as accessible as the wiki page itself. Experience has taught us

to usually just limit access to the wiki pages to registered users only in order
to avoid vandalism.

3 What can be done with the extension?

The new tag <R> allows R programs to be embedded into a Mediawiki page.
It is used to display raw output, table and graphics. The additional <Rform>
tag allows for limited interactivity and basically masks the HTML <form>
tag.



e] Integration of R into wikis - Interaction - SlideWiki - Mozilla Firefox: {-;"

File Edit View Go Bookmarks Tools Help

! <REorm name="binom"> :
i n: <input name="n" type=Mtext" size="5" maxlength="5" value="10"> ]

. Prob: <inmput name="prob" type="text" size="3" maxlength="5" value="0,2">

gt ! <input type="submit" value=" Submit "> (You may need to reload the iframe below after submitting).
u Main Page i </Rioxm> i
= Community partal !
® Current events
B Recent changes H
® andom age i <R output="display" name="binom" iframe="height:400px;">
u Help i 1f (exists("prob”)) prob <- as.numeric(preb) else prob <- 0.2
= Donations i Af (exists("n")) n <- as.mmeric(n) else n <- 10
i % <- seq(0, n, 1)
i | p <= dbinem(x, n, prob)

i param <- list{n, prob) :
= = ! matn <- c("Binomialverteilung - Wahrscheinlichkeitsfunktion", paste (c{"Stichprobenumfang n", "Wahrscheinlichkeit p"), param, sep="="]) |
_“I_’“I ! pdf(file=rpdf, horizontal=FALSE, width=5, height=5) ;

el : plotix,p, type="h", main=main)

i </R>

® What links hers
® Related changes
& Uplead file n:jso prob: o3 submit | (YOu may need to reload the iframe below after submitting).
u Special ages
B Printable version BI Lt I
Stichprobenumfang n=50
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Figure 2: Interactive form for a graphics with the probability function of
the Binomial distribution function computed by R in the WebPresentation
wiki.

3.1 <R> tag

The opening <R> and the closing </R> tag embed an R program. Figure
shows how a simple R program is embedded in a Mediawiki page as well
as the output of the program. The most important attributes from a users
perspective are:

display determines which output of an R program is shown.

echo if set the R program is displayed before the program output.

iframe the program output is displayed in an iframe rather then a directly
embedded.



E) Tntegration of R INto Wikis = HTML - SITAeWIKI = MozZilla Firefox o)

Datei Bearbeiten Ansicht Gehe Lesezeichen Extras Hilfe

2 Sigbet mytalk preferences mywatchlist my contributions  lag out
article | [ discussion edit | [ history | [ move watch
! Integration of R into wikis: About - ZWiki - MediaWiki - Outlook <<< 22>}
_’/ H StatWiki - Raw Output - HTML - Graphics - Interaction - Further plugins H

<R output="html" iframe="width:100%;height:250px;">

prob=0.15; nmin=1; nmax=15; X=6

m <-pbinom(rep(0:x, each = nmmax-nmin+1), rep(nmin:nmax,x), prob)
dim(m) <- c(nmax-nmintl,x+1)

m <- t(m)

colnames (m) <- format (nmin:nmax)

rownames (m) <- format (0:x)

navigation

= Main Page

= Community portal
= Current events

= Recent changes
= Random page

= Help

i OUtHTML (rhtml, m, title="x\n", format="f", digits=4)
</R>
search
=0 [ | xn i 7 3 4 5 6 7 8 9 10 11 12 13 14 15
toolbox 0 08500 07225 06141 05220 04437 03771 03206 02725 02316 01969 01673 01422 01200 01028 0.0874
5 ;";‘:“ ;dkch‘me . 1 10000 09775 09392 08905 08352 07765 07166 0.6572 05995 05443 04922 04435 03983 03567 0.3186
e 2 10000 10000 09966 09880 09734 09527 09262 08948 08591 0.8202 07788 07358 0.6920 0.6479 06042
» Special pages 3 10000 10000 10000 09995 09978 09941 09879 09786 09661 09500 09306 09078 0.8820 08535 0.8227
= Printable version 4 10000 10000 10000 10000 09999 0999 09988 09971 09944 09901 09841 09761 09658 09533 09383
& Chmancht ik 5 10000 10000 10000 10000 1.0000 10000 0.9999 09998 09994 09986 09973 09954 09925 09885 0.9832
6 1.0000 1.0000 10000 10000 10000 10000 10000 10000 10000 0.9999 09997 0.9993 09987 0.9978 0.9964

This page was last modified 11:32. 19 May 2006. This page has been accessed 10 times. Privacy policy About SlideWiki Disclaimers el ;;;;m

Figure 3: HTML table of the Binomial distribution function computed by
R in the WebPresentation wiki.

workspace loads and saves a specific workspace at the program start and
end.

The attribute display can take one of three values text (default), html
or display. The first value should be used for the raw output from the R
program, like in Figure [1] Figure [3|shows HTML output (display="html")
generated via the outHTML function. The outHTML function was developed
to display nice tables generated from matrices. Finally Figure 4| shows an
example of graphic output generated via the pdf output device of R.

For more detailled examples see in our WebPresentation wiki the presentation
Use of wikis in teaching - R plugin for Mediawiks.

3.2 <Rform> tag

In StatWiki, (see below) we first made different tables for the distribution
function for the Binomial distribution (p=0.05, 0.1, 0.15, ....), using several



"£] Missing Values - Hot deck - SlideWIki - Mozilla Flreloxf—;

File Edit View Go Bookmarks Tools Help
& Sighert mytalk preferences my watchiist my contributions log out  []
article | discussion edit || history | | move watch
Missing Values: About - Types - Simple Methods - Single imputation - Advanced methods - Conclusion <<< >>>
4/ : Mean substitution - Hot deck - Conditional mean - Predictive distribution
+ Method
navigation g s R
= Replace missing values by a random draw of the non-missing values
= Main Page
. Eﬂmmfv Dtml = Overcomes the problem of understating the variance by mean substitution
® Current events
= Recent changes » Simulation results (500 replications)
 Random page
= Help .
A Donangps 20 25 30 35 40 45 50 20 30 40
i g e T T S e A
search \ICAR: MNAR NCAR WINAR
i [ < [ 20
e 5
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= Upload file . L 5 a0
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Figure 4: Graphical output from a R program in the WebPresentation wiki.
500 replications are done which show the effect of the “hot deck” imputation
method on several parameters on a simulated data set.

R programs. Of course, we wanted to have an opportunity to provide pa-
rameters to the program interactively, in order to have just one table. The
additional tag <Rform> allows to set parameters for a R program. The at-
tributes name and iframe have also to be provided in the <R> tag. In Figure[2]
the probability function of the Binomial distribution is shown for the differ-

ent values of n and p. The parameters are entered in the R program as text
values.

3.3 Mapping a user program to R

R program header and footer routines are added for the user. The header,
depending on the options set in the <R> tag, consists of loading a workspace,
sourcing StatWiki.r which, for example, contains the definition of outHTML,
setting some variables (e.g. rpdf, rhtml, ...) and finally setting variables



# header
rfiles<-"/srv/.../Rfiles"
rpdf <- "/srv/.../Rfiles/76...c7.pdf"
n<-"50" # these two lines appear only
prob<-"0.3" # if parameters are submitted
# user program
if (exists("prob"))
prob <- as.numeric(prob) else prob <- 0.2
if (exists("n"))
n <- as.numeric(n) else n <- 10
x <- seq(0, n, 1)
p <- dbinom(x, n, prob)
main <- "some headline ..."
pdf (rpdf)
plot(x,p, type="h", main=main)
# footer
qO

Figure 5: The R program which generates Figure [2|if the value 50 for n and
0.3 for prob are entered in the form and submitted.

from the <Rform> tag. The footer, also depending on the options set in the
<R> tag, consists of saving the workspace and calling the q() routine; see the
program in Figure

Note that the extension is intended to embed short R programs. The stan-
dard initialisation file of PHP limits the execution time of an embedded PHP
script to 30 seconds.

4 Problems

The use of the extension poses some standard problems with web-based ap-
plications.



4.1 Parallel access

In a web-based environment we have to cope with parallel access to the web
pages. Everyone can edit a wiki page and therefore modify, submit and
execute the embedded R program with saving the wiki page.

If a wiki page is edited by two different users then Mediawiki informs the
user which saves last, that a modified version of the page has been saved
before. The user has to decide if he wants to overwrite the modified page or
not. However, to diminish the last-one-wins problem in Mediawiki wiki users
can edit only a part of a page rather than the whole page.

A similar problem appears if two readers run the same interactive example.
Assume, user 1 hits the Submit button and little bit later user 2, both using
different parameters. If user 2 has a faster connection to the web server such
that his program is executed at the web server first then it may happen that
user 2 just sees the output of user 1.

The aim of the extension is to provide graphics and tables and use interaction
where it helps to reduce the number of graphics and tables.

4.2 Security issues

Whenever you allow external users to send and execute programs on your
web server it creates a potential security leak. Therefore the R extension has
three different security levels:

0 The PHP extension and the R programs run under the same user as
the web server and therefore the R program could read and overwrite
the PHP scripts which are required to run Mediawiki.

1 (default security level). The R extension forbids the use of a set of R
commands, based on the list of the R-php (Mineo and Pontillo, 2006)
project. The one exception being pdf which is necessary to generate
graphics.

2 The R extension runs the R programs under a separate user which will
have no access to the PHP scripts which are required to run Mediawiki.



Please note: Anyone who installs the R extension should be aware that it is
a potential security leak!

5 Applications

Our own installations and a some wikis which use our extension can be found
on the internet; see the web links at the last section FExample wikis.

WebPresentation - combines the idea of using slides (see the slide exten-
sion by Tels) with the R code for teaching and conference presentations;
we used it for our presentation at the useR! 2006 conference in Vienna,
Austria (see Integration of R into wikis).

StatWiki - is our dictionary wiki of statistical terms (in German). We use
the extension within this to generate tables and graphics.

TeachWiki - is our wiki for final theses from statistics students (in German).
The extension is used to generate graphics. This encourages students
to use modern technology and allows us to transfer noteworthy theses
to wikibooks on statistics.

StatClass - is a wiki by M. Cozowic for statistics exercises at university (in
German). R is used to make computations etc.

WikiTraba - is a wiki about free software (in Spanish), which lists the
extension under Introducir programas de R and shows results from it.

From our mailing list (r-sig-mediawiki) we have been able to find out that
some intranet wikis have installed the extension:

e T.E. Cason combines the revision control and real-time publishing in
a wiki with the computational possibilities of R in his work to report
and to produce data snapshot analysis in clinical trials.

e The same potential as above is used by A. Brown in a different context
(the tracking of bugs, regression testing and automated performance
testing).
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In both cases they moved from a situation (BTEX+R+Sweave/Excel4-Perl)
where only one user had the data and access to the analysis procedure and
results, to a wiki where everybody in the company had access to it.

5.1 Similar approaches for R

Since the main aim of the extension is to provide pictures, tables and occa-
sionally R output to support text written in the Mediawiki the most similar
is Sweave by Leisch (2002) and odfWeave by Kuhn and Weaston (2007). In
both cases reports can be generated for HTML and IXTEX by Sweave and for
OpenOffice by odfWeave.

There are two differences between Sweave and our extension:

e Sweave extracts the R code chunks from the Sweave file and inserts
the result of the R code chunks into a new IXTEX file. The Mediawiki
extension mechanism already provides us with the R code chunks which
then only need to be evaluated.

e The extension allows for simple interaction whereas the nature of BTEX
does not require this from Sweave.

On one hand we have programs like Sweave which runs inside R, on the other
hand we have packages like R-php (Mineo and Pontillo 2006) which embed
R programs, like our extension, into PHP which itself is embbeded in HTML
pages. In same manner as R-php we evaluate the R code chunks with the
batch version of R. Although the Mediawiki is written itself in PHP, we do
have not PHP as a basis but instead a text which follows the wiki syntax
with embedded R programs.

Thus we place our extension somewhere between Sweave and R-php.

6 Improvements

Several improvements, modifications or extensions has been asked by users

11



Sweave functionality
At present the R extension only allows for the R program to be dis-
played at the start, however it would be more desirable if, as in Sweave,
we could also display sequences of R input, R output, R input, R out-
put, ...

Offline version
Wikis always require open internet connections and cannot be used by
offline computers. We could provide either a WAMPP package or a
virtual PC with all the required tools and some example wikis.

Extension to other wikis
Moving as much code as possible into R would open the possibility
of extending the extension to other PHP based wikis. This would be
particularly interesting for the DokuWiki, the basis of the R Wiki.
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