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MD*Book online - a tool for creating interactive
documents?

Sigbert Klinke and Rodrigo Witzel

Humboldt-Universitat zu Berlin, School of Buisness and Eco-
nomics, Institute of Statistics and Econometrics, Spandauer
Str. 1, 10178 Berlin, Germany

Summary

Since the age of Gutenberg, publishing has meant to print a book readable
by a person. Of course, interaction and dynamic illustration were not pos-
sible with this media. Even during the electronic age (till the mid of the
nineties), publishing had not changed much. Although media, like diskettes
and CDs, were often added to books, they often contained only additional
material, e.g., lengthy computer programs.

With the breakthrough of the internet and the World Wide Web, the pub-
lishing of books has changed dramatically. Authors provide, beside the
printed text, an electronic version of the book on the internet and on a CD.
Interactive examples are sometimes embedded in books. Authoring systems
appeared on the market, but their use usually they requires special knowl-
edge of the programs. Moreover, the interactivity and the dynamics often
depends on the authoring system and not on the author of a book.

We first define what we mean by an e-book and explain our choice of the
document base. Since the MD*Book project bundles and extends techniques
developed over the last several years, we consider the main roots of it:
the XploRe helpsystem (APSS), the “Golden Solution”, and the MM*Stat
project. Finally we describe MD*Book and the MD*Book online project.
Please find a the end the internet addresses.

1Financial support was received by the Deutsche Forschungsgemeinschaft, SFB 373
(“Quantifikation und Simulation Okonomischer Prozesse”), Humboldt-Universitdt zu
Berlin.
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1 General considerations

For teaching statistics in basic courses as well as in advanced courses we use
different types of documents, e.g.,

textbooks which are books, like the the XploRe learning guide (Hardle,
Klinke, Miiller, 2000a);

short books which are between books and slides, which are approximately
represented in IATEX by the documentclass report;

slides which are used in the lectures itself.

In some sense, this classification represents the stages by which a textbook
evolves. We usually start with some slides for the lectures which only contain
key notes. Then we enhance these slides with examples, etc.. Thus we create
a short book. Finally the text is enhanced with examples, exercises, extended
informations, etc., and is structured in chapters, sections etc., and formatted
to form the textbook.

Already during the development of XploRe, we recognized that different types
of users (students, data analysts, researchers) require different types of in-
teraction and access to statistical software. This has resulted in the develop-
ment of menu-oriented software or teachware in XploRe 3 (see Bianchi 1995,
Proenca 1995, Klinke 1997). The same holds for XploRe 4, e.g., see Klinke
et al. (1998), Zanter (1998) and various authors in Hérdle et al. (2000a,
2000b).

In the current state of development of MD*Book, it leads to three different
types of interaction for the user:

Execute : Reproduce a graphic or output in the document;

Interactive : Reproduce a graphic or output and modify interactively the
parameters, data sets , etc.;

Edit/Computing : Access the source code of the underlying program and
modify it.

By an e-book we mean a document (slides, short book, or textbook) which is
available on the intra/internet as well as on a CD. It should offer at least
two of the three mentioned interaction types depending on the aim of the
book. Additionally, we would like to generate all necessary output formats
(PostScript, PDF, HTML) from one source, including the graphics.



When we first started doing e-books, they were written in HTML, but we soon
needed another basis for the documents, for example, to integrate formulas.
From our background, ITEX was the natural choice, but immediately the
question arises “Why not using Microsoft Word as a document basis?”. There
are serious advantages for Word, but also, serious disadvantages:

+ commonly used
Teaching materials for basic studies and, to some extent, for the ad-
vanced studies in statistics are available in Word. But most of our
teaching material for advanced studies is available in IATEX.

+ graphic formats
Word supports the integration of a lot of different graphic formats. This
is helpful for the Word user, but it requires a lot of translation work to
generate graphics automatically in PostScript, PDF, or HTML.

- internal format

In the last 12 years we have seen at least siz different Word versions
(WinWord 2.0, WinWord 6.0, Word 95, Word 97, Word 2000, Word
2002 on the Windows platform alone). The internal format of Word has
been modified, too. One could argue that Microsoft has now changed
to a XML-based format, but somehow we doubt that Microsoft will use
a standard format, e.g., like DocBook. Instead, they will use their own
propiertary document format.

In contrast to that, the IATEX format is stable. Moreover, entering
formulas in Word is tedious and formulars are difficult to standardize
across a document.

- translators
Although translators from Word to PostScript, PDF, and HTML have
improved , they are still not good enough. For I*TEX we have good
translation programs, e.g., dvips, pdflatex, latex2html and ghostscript.

Thus we decided to use IATEX as a document basis.

2 The XploRe help system

Already, the XploRe 3 (although completely based on MS-DOS) helpsystem
had hypertext capabilities. For example, by pressing <F10> XploRe 3 tried
to open a help page, according to the word which was under the cursor. For
XploRe 4, the helpsystem was based on HTML.

The cornerstone of the XploRe help system are: the “Function Groups”,
the “Alphabetical Index”, the “Keywords”, and the “Tutorials”, e.g., see the
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Figure 1: committee help file in the XploRe helpsystem.
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3.1 Implementing a Simple Discriminant Analysis

I the following, we will use a single hidden layer network with one hidden
unit to perfortn a discriminant analysiz on an artificially generated data set
with two clusters.

Meural Netwaorks
Feed-Forward
Metworks
(Computing a Meural
Metwork:

Here, a misture of two two-dimensional normal distributions is generated.

implementing a Simple Each cluster consists of m = 200 observations, The variances are

:jisclrimi"a.m p"izs“ identical (equal to 1 in both directions) whereas the means are shifted by

e 2 e (?—1,+1) and (-1,-13, respectively. The following codel lines can be used to _ILI
»

(Complex Dizcriminant
hd B

benaly =iz
|Dokument: Ubermittelt B == Y. |

All XploRe codes for this subsection can be found in ©nnl. xpl. The
first step is to generate the training data set:

randomize(0)
n = 200
xt = normalin,2)+#{-1,-1)" | normalin,2)+#

Figure 2: Neural network tutorial in the XploRe helpsystem.
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Subject: XploRe Application Guide
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default Speckman algorithm).

Download:  gplm02 xpl
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Figure 3: The “Golden Solution” for the quantlet gplm02 which is part of
the XploRe Application Guide (Hérdle et al. 2000b). In the left frame we
see the interaction types Ezecute and FEdit.
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& graphical output can be created by calling

gplmout("bile",x,t, v, h,g.b,g.bv, g.m, g.=tat)

for the current example (of. Figure 6.1). For more features of 4 gp1meue see
Subsections 647 and 653

gplmlE.xpl |

Figure 6.1: GPLM cutput display.
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Figure 4: The link to the “Golden Solution” of gp1lm02 in the XploRe Appli-
cation Guide (Hardle et al. 2000b).



left frame in Figure 1. As you see in Figure 1, the text under the section
Description is very long. To overcome this problem we introduced a section
named Notes.

However, the problem of treating a topic which affects more than a quant-
let remains (e.g., in Figure 1 committee is a quantlet based on neural net-
works). That leads us to introduce “Tutorials” for specific topics, like Neural
Networks, Generalized Linear Models, etc. (see Figure 2). Formerly these
tutorials were written in HTML, but now we use IATEX.

From KTEX it is simple to generate PostScript and PDF documents. The
latex2html program, which is used to generate HTML, is fragile. Thus we
translate every tutorial separately to generate the correct HTML pages. If
this (automatic) translation process fails, then we only lose one tutorial. To
generate the navigation in the left frame in Figure 2, we create a KTEX-
document containing all tutorials. We analyze the table of contents file,
generated by BTEX, with a self-written C program (toc2html) and generate
the frames for the navigation in the document (see Figure 5).

3 The Golden Solution

Notice the link to nn1.xpl in the middle of Figure 2. In the help system as
well as in the XploRe Learning Guide (Hardle et al. 2000a), this link goes to
a simple ASCII page containing the source code of the quantlet nn1.xpl. It
is used to generate the pictures in the neural network tutorial.

In the last few years, we started to develop XploRe as client/server software
in addition to the standalone versions for Unix/Linux and Windows. The
client is written in Java and can run as an application as well as an applet
in a HTML page (Lehmann and Kleinow 2001).

Thus the link gplm02 in Figure 4 goes to a HTML page which allows us to
embed the XploRe client applet. This technique works for HTML documents
(internet, CD) as well as for PDF documents (internet). In the left frame of
Figure 3, we see that we can do two interaction types: Edit and Execute.

The generation of these pages consists of two steps: 1) generation of the
HTML pages (the right frame in Figure 3) and the quantlet overview; 2) the
generation of the HTML pages for navigation and the XploRe client applet.
For the first step, we use a Perl script. It is a modification of a Perl script
used previously to generate the XploRe helpsystem. Now, the help system is
generated with the command makehelp within XploRe. For the second step,
we use a makefile which generates the HTML pages and necessary files for
the XploRe client applet from a set of master files, e.g., using sed.



4 The MM*Stat project

Another step in the development of MD*Book was the MM*Stat project,
which supports the teaching of basic statistics (Ronz 2001). It is an example
of a short book which may become a textbook in the future. The basic
structure is given by the table of contents which divides up the different
lectures. These lectures are supported by “More Information”, “Explained
Example” and other enhancements. The two interaction enhancements are
Interactive and Computing. The linking does not follow the book structure,
e.g., we have links to and from the glossary or the direct jump from one
“Multiple choice” enhancement to another.

Most of the outline of the MM*Stat project is done via Cascading Style
Sheets, frames, and JScript. The interaction enhancements are again realized
as XploRe client applets within a HTML page.

The german version of MM*Stat (Hérdle, Ronz, 2001) is completely writ-
ten in HTML. All other foreign language versions are written in IXTEX and
MD*Book is used to generate the HTML versions (see Figure 6). One of
the reasons for using WTEX was that the students wanted to have a printed
version of MM*Stat which turns out to be very difficult using HTML pages.

5 The MD*Book project

The MD*Book project emerged directly from our translation of the WTEX
tutorials in the XploRe helpssystem to HTML. During an analysis of an *. toc
file, generated by IATEX, we noticed some serious difficulties. Mainly, they
result from the fact that the internal format used in this file differs slightly
from standard IATEX. Moreover, the integration of formulas or special math
symbols was not possible.

This leads to another approach for analyzing the ATEX files. We developed
two programs: tex2sk and mdbookl. The program texsk decomposes a
KTEX file set and generates a control file. This control file is used in mdbook1
to generate all neccessary information (see Figure 7).

mdbook1 has five main options: -ps, -pdf, -html, -java and -xpl. -ps
and -pdf generate a PostScript document or a PDF document, respectively.
Since the translation from KTEX to HTML takes time, these options were
planned to determine, if everything compiles under ATEX without problems.

The -html and -java options both generate HTML versions: ~html without
using JavaScript in the HTML pages and -java generates a MM*Stat-like
version. A difference between the two versions is that the first one runs
under Netscape and Internet Explorer whereas the intensive use of JScript in
MM*Stat leads to the current situation that Internet Explorer 5.x is necessary
to run the MM*Stat versions.
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Figure 5: Overview of the generation of the XploRe tutorials.
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The last option, —xpl, generates the “Golden Solution” for XploRe quantlets.

The control file contains, beside the document structure, other informations,
e.g., if we generate a CD or an internet version, where are the final direc-
tories that need to be copied etc.. Depending on the main option we can
include or exclude blocks of ITEX files. It is even possible to handle several
documents with one control file which allows the user to ensure uniformity
of the structure in these documents.

A set of parameters in the control file and IWTEX files, e.g., for the MM*Stat
format (currently 170), allow the user to control various apects of the outline
and appearance of the document. On the MD*Book online pages you can
find currently three different basic MD*Booklet formats (one of them is the
MM*Stat format).

6 MD*Book online

MD*Book Online wraps MD*Book so that it can be used in internet browsers
and via FTP clients. MD*Book itself can only be used with a valid UNIX
account in our intranet and it is started by entering command lines in a
UNIX shell. The desire to use MD*Book’s sophisticated abilities to create
interactive books outside of our intranet leads to the development of such a
wrapper.

MD*Book is a classical sequential algorithm (in contrast to distributed al-
gorithms). Therefore you can consider its behaviour a function of its inputs
and its environment.

behaviour (inputs, environment(hardware, software, access rights))

Behaviour includes all output (streams), allocations of resources (file system,
memory etc.) over time, executability and program crashes.

From this simple model of behaviour results that the environment has to be
hold constant or to be restrained at least in order to preserve the desired
behavior for every possible input when you try to transfer an algorithm to
another computer.

Therefore the easiest way to transfer an algorithm is transfering an installer
and copies of the executable files. The installer adjusts the application soft-
ware and the operating system and requests access rights. An additional list
of requirements determines the set of usable hardware and operating systems.
In terms of the prementioned model the complete environment of a program
is stabilized by its installer. But keep in mind that in general the usable
hardware and operating systems are highly restricted since the development
of installers for several operating systems is too expensive.

Some algorithms are not associated with a particular operating system (e.g.
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Figure 9: Architecture of MD*Book online

mathematical algorithms) and therefore do not need an installer, but MD*Book
belongs to a class of algorithms that need one. Although MD*Book consists
almost only of standardized and operating system spanning tools we could
not develop an installer. Why ? MD*Book’s mode of operation depends
strongly on the computer-specific configuration of these tools. A priori on
each personal computer different versions of these tools with noncontrollable
preset configurations are installed, so MD*Book produces a high number of
computer-specific (and unknown) errors and MD*Book’s developers can not
support book authors in removing these errors. Thus no MD*Book version
according to the specification can be offered for download.

Regardless of these considerations the data model of MD*Book permits an
error free compiling of LaTeX sources on the own system without MD*Book,
because the additional features of MD*Book (e.g. interactive items) are used
by embedded LaTeX compatible commands.

For algorithms like MD*Book generally systems composed of server and com-
municating clients will be built to enable usage in the internet. The server’s
environment on which MD*Book runs does not change. The client running
on an user’s computer tunnels only input and output to the MD*Book server.
Usually such client algorithms are simple and programmed quickly. There-
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fore they are already available for a large variety of hardware and operating
systems.

But client/server systems are always distributed algorithms which means
that you have to care about synchronising clients and distributing resources
among clients. Synchronising mechanisms have to work when MD*Book is
started repeatedly in the same directory. The confidential nature of e-book
sources requires authentic access to the server’s resources. To solve those
two problems we introduce work spaces and locks that prevent running more
than one MD*Book at the same time.

Because we use only free widely available client/server systems in our im-
plementation of MD*Book Online we also developed a general model and a
general implementation of wrappers for command line software.

The workflow of an e-book author consists of storing texts, diagrams and
interactive items via FTP in a MD*Book Online work space first, initializing
the production of a desired e-book format by Java applet and finally down-
loading produced books via FTP or internet browser. For all other tasks,
like viewing documentation, templates for e-books and e-book previews, it is
sufficient to use an internet browser.

7 Conclusion and acknowlegdements

With MD*Book and MD*Book online we have build a tool which allows us
and others to easily generate e-books as seen by the number of e-books and
MD*Booklets on our Web pages (see last two internet adresses at the end).

Finally, we would also like to thank our colleagues, especially Marlene Miiller,
Torsten Kleinow and Jorg Feuerhake for contributing knowledge and experi-
ence to the MD*Book program and Zdenék Hlavka for extensive testing.
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