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Abstract 

User Documentation and Software Training have several aspects in common: 
They both target on supporting humans to install, use, apply or repair specific 
products or components. They also use identical media formats like printed or 
electronic documents or media, such as animations. Even if they have a lot of 
similarities, in practice lots of potentials of a better integration are unused, 
since both documents are developed by different teams, using different tech-
nologies and development processes. In this paper, an approach towards a bet-
ter integration of User Documentation and Training Media development is pre-
sented. This approach is underpinned by a sound development process and a 
set of related technologies. 

Keywords: Software User Documentation, E-learning, DocBook, XML, Single-Source-
Publishing, Open-Source-Software, Training 
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1 Introduction 

E-Learning and User Documentation are different sides of the same medal. A 
case for illustrating the relationships between both areas is the roll-out of a 
new software system in a company since it includes mainly the training of the 
prospective users by the beginning of the usage and the continuous support 
during the whole lifetime of the software system. Both activities are under-
pinned by user support and training media to make them more effective and 
efficient. Such support media include various kinds of documents (e.g., OS spe-
cific) in various media formats (e.g., online, printed, mobile) for various target 
groups (e.g., end user, product support/hotline, developer). Training media may 
be structured alongside similar dimensions, such as a self-paced online training 
for end-users using the product with a specific OS. 

Even if the various programs and media mentioned use similar technologies, 
similar data and share common objectives (e.g., enable users to using the soft-
ware) as well as structural characteristics [15], they are often developed in par-
allel and without mutual interactions ([10], [11], [13]). Often, the development 
of the manual in a company is mainly done by the Technical Documentation 
Department, whereas the training media are being developed by the Depart-
ment for Education and Training.  By doing so, several instances of the same in-
formation are being developed in parallel and hence have to be maintained 
separately. Every change of the system, e.g., changing symbols, causes enor-
mous maintenance efforts and might lead to inconsistencies as the same infor-
mation has to be updated several times. Furthermore is the development of 
high-quality training media a cost and work intensive process [4]. 

It has been proposed various times that E-Learning is a part of technical docu-
mentation and e-Learning might become a new area of responsibility for tech-
nical writers. Apart from these programmatic statements, it seems that in the-
ory and practice both areas are still separated from each other and conversion 
is proceeding slowly. In this article, we describe our approach on a integrating 
the development of User Documentation and User Training in terms of author-
ing and development processes and support by a common technical frame-
work. This approach has been developed in the context of a typical industrial 
software rollout project. A special focus has been put on the development of 
well structured, educational sound high-quality courseware, since most of the 
approaches coming from the publishing domain have a somehow over simpli-
fied look on how people learn. 
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2 Software Documentation and e-Learning 

Gery (1991) introduced the term “Electronic Performance Support System” 
(EPSS) to describe technical systems which integrate information, tools and 
methodology in order to support the user fulfilling his tasks. An EPSS is “an in-
tegrated electronic environment that is available to and easily accessible by 
each employee and is structured to provide immediate, individualized on-line 
access to the full range of information, software, guidance, advice and assis-
tance, data, images, tools, and assessment and monitoring systems to permit 
job performance with minimal support and intervention by others.” According 
to this wide definition, EPSS can include both documentation and training re-
lated activities. Especially if taken into account that a wider view on EPSS might 
include non-technical aspects, such as user support, too, EPSS might serve as a 
major term for the description of a variety of activities happening before, dur-
ing or after the roll-out of a new software system. 

In reality, however, there are still many steps to take to bring such an inte-
grated view on EPSS to life. Looking, for example, at User Documentation and 
media for User Training, both document types are often still developed sepa-
rately ([10], [11], [13]) using different development rules and different informa-
tion bases. The main reasons for the separate development of both document 
types are slightly different goals and usage scenarios of both media: While 
Training Programs and Media are used to train humans systematically to use a 
specific software system during and after the roll-out of the system, User 
Documentation is developed to support humans during their work with the 
software or in fulfilling their user tasks. Support in this context includes the 
provision of large amount of more or less structured information and search fa-
cilities (e.g., index, full text search, FAQ), whereas training is mainly based on 
the idea of well structured and guided access to information, examples, simula-
tions and exercises. 

As a consequence User Documentation is written by technical authors following 
the rules to structure and present technical information and the processes of 
Technical Documentation. Often, the documentation rules and processes ap-
plied by the authors are company-specific. An example of such documentation 
processes is the IBM documentation process for a typical paper-based User 
Documentation [3]. A more general approach to User Documentation is pre-
sented by Ament [8], which also uses a promising technique to produce differ-
ent document types from a single information base. However, the approach is 
only defined to produce different types of User Documentation and does not 
include the production of Training Media.  
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The development of paper based as well as electronically Training Media, on 
the opposite, follows the rules and processes of instructional media develop-
ment ([2], [14]). Often, the instructional media development approaches pre-
sented focus on a single dimension of the development process (for example, 
pedagogical design and development vs. technical production), which is a ma-
jor drawback to the development of high-quality Training Media, which re-
quires cooperative efforts of experts from many different disciplines with differ-
ent views on the Training Media and its development. The IntView method for 
engineering-style training development [4] solves this problem by integrating 
the tasks of each required discipline in a joint development process. Neverthe-
less, IntView only covers the production of Training Media and not the devel-
opment of User Documentation. 

Since the development of User Documentation and Training Media follows dif-
ferent processes, it also uses separate information bases. This fact is reinforced 
by the different rules for structuring and presenting information in these docu-
ment types. That is, although User Documentations and Training Media contain 
similar information, this information is presented in different structures using 
different elements, media types, and designs. Therefore, even in small and me-
dium enterprises, where the different types of User Documentation and Train-
ing Media are written by the same authors, separated information sources are 
used to develop both types of media and information is stored redundantly. 
This redundancy causes increased development as well as maintenance effort 
and often decreases the quality of the document types because of information 
inconsistencies.    
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3 Towards an Integrated Documentation and Training Media Pro-
duction Process 

A better integration of Documentation and Training Media Production requires 
not only a common set of data and content, but also a common development 
process which integrates all relevant roles. Since most of the existing and 
documented development processes of both User Documentation and Training 
Media focus on only one specific type of document, they are not applicable for 
any integrated development of documentation and training media. In the fol-
lowing section we work out the foundations of an integrated development 
process for documentation and training media production. The benefits of such 
an integrated approach are that existing synergies in the content and the pro-
duction of both document types could be used more easily and hence help to 
reduce the overall production effort.      

The process for the integrated production of User Documentation and Training 
Media proposed in this article is based on the IntView method (see Figure 1) 
which comes from the domain of courseware engineering. The IntView method 
was chosen because  

• it already supports the production of Training Media, in particular the pro-
duction of courseware.   

• it does not require a specific technology to implement courseware but leave 
it to the producer to select a suitable technology. Therefore, the activities for 
Single-Source Publishing can be easily integrated.  

• it already supports systematic development following software engineering 
principles.  
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Figure 1:  The product-centered IntView life-cycle model 

One of the main characteristics of the IntView engineering process is its ability 
to integrate all relevant roles and viewpoints into all relevant phases of the pro-
duction and lifecycle of a product. This is essential for an integrated process 
since various roles and disciplines are involved in the development process. Ac-
cording to IntView, the production of User Documentation and Training Media 
starts with a specification of the requirements for all documents to be devel-
oped (see Figure 2). The method applied during this specification is the task ori-
ented IntView requirements specification method [17]. In this phase, require-
ments valid for all documents to be developed as well as the document-specific 
requirements are elicited from all stakeholders and documented in a specifica-
tion. 

The requirements specification is the prerequisite for the development of sepa-
rate designs for all documents. Separate designs are developed because the 
documents are to be used in different contexts during the work with the 
documented software and therefore require different content structures, 
document designs, and functionalities. Nevertheless, the content structures 
have to be designed as similar as possible in order to allow producing the 
documents in a Single-Source Publishing environment. 
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Figure 2: Product-centered development process for the production of User Documentation and Training Media 

After the development of all concepts, the software to be documented is 
evaluated in order to elicit the content of the documents, the Single-Source 
Publishing environment is set up, and writer’s handbook is developed and 
maintained in parallel activities. The software evaluation aims at the elicitation 
of all software functionalities and of the user interface elements. In this activity, 
a list of the terminology used in the software is produced besides the functional 
and user description. If the elicited information is arranged according to the 
content structures developed in the design phase, it corresponds to courseware 
unit design of the IntView method. The set up of the Single-Source Publishing 
environment is comparable to the user interface implementation of the IntView 
method. During the set up, the tools of the production environment are in-
stalled and integrated to a tool chain. Furthermore, the document designs are 
implemented as XML templates and XSL transformations. The templates and 
transformations are also elements of the writer’s handbook, which is developed 
and maintained in the third activity. This writer’s handbook, which is a main 
product of User Documentation processes, comprises all rules, regulations, and 
processes. Therefore it is important tool for the systematic and consistent 
document production [18]. It contains not only the rules and processes speci-
fied in the requirements specification and the document designs; it also inte-
grates the rules, regulations, and decisions made during the production effort. 
The writer’s handbook is therefore the common memory of the whole docu-
mentation team, which is set up and maintained over several projects and en-
ables the reuse of all rules, regulations, processes, and designs from former 
projects. 

The production of the different documents finishes with typical Single-Source 
Publishing activities like the authoring of the content as well as with the sepa-
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rated generation and quality assurance of the documents. The authoring of the 
content, maybe already as XML files in the Single-Source Publishing environ-
ment, is equivalent with the Courseware Unit Scripting and the Implementation 
of Courseware Screens in the IntView method. The production of the docu-
ments ends with generation of the documents in the Single-Source Publishing 
environment and with the assurance of the document quality, for example, in 
an evaluation [18]. 
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4 An OpenSource and XML-based Single-Source Production  
Environment 

Traditional approaches to documentation were based on the paradigm, that 
each type of documentation is developed separately, by using Desktop Publish-
ing Systems as well as clearly distinguished roles, e.g., someone who developed 
the handbook, an other person or team who the help system, and a third 
group of people who cared about the user or the maintainer training and sup-
port. By using such an approach, practitioners faced the problem, that same or 
similar information must be generated and stored several times in several in-
stances and data sources. This lead to an increased number of maintenance ef-
forts since every instance of the same information has to be maintained sever-
alty. Simple mathematics show how an increased number of options (versions 
of documents) lead to multiple numbers of versions to maintain (see Figure 3). 
This example is based on the case that a company might want to provide vari-
ous documents for one of their products. 

• DT = Number of Document Types; e.g., online help, manual and courseware 

• OF = Number of Output Formats; e.g., online, printed, mobile 

• TG = Number of Target Groups; e.g., end user, support/hotline, developer 

• OS = Number of Operating Systems; e.g., Windows 2000, Windows XP 

The simple formula DT × OG × TG × OS, in this case 3 × 3 × 3 × 2 = 54, shows 
that this fictive company might run into problems when they try to maintain 
such an amount of document versions with a traditionally approach to publish-
ing. 
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Figure 3:  Relationship between the number of options and the resulting number of document versions 

The single-source approach to documentation bases on the idea of using one 
common data source for all kinds of documents, such as manuals, help systems 
and training media. Such a data source could be a common data base or, as in 
this case, a collection of XML-Files. Since XML can be generated by various 
technologies, such as editing source-code, XLS-transformation or database ex-
port-to-XML functions, it has become the central element in such a single-
source approach to documentation. 

Apart from the paradigm, that information has to be stored only once in a 
common data source, such a single-source approach is based on the idea of 
separating the main dimensions of text: content, structure and layout. Various 
XML-technologies support this by providing a framework for defining new se-
mantic markup dialects for content, structures and layout. Modern XML-
technologies such as XML-Inclusion provide native support for the multiple us-
age of same information across various documents.  

DocBook as one of the most mature and best supported dialects in this area, is 
in first manner such a standardized XML dialect which consists of more than 
400 elements, some of them generic (e.g., section, chapter, glossary), and 
some of them specialized for software documentation (e.g., funcsynopsis). 
Since it has been established in the early 90s by a group of O’Reilly, it increased 
its popularity. Nowadays DocBook is a standard and used by a continuous in-
creasing number of companies and (open-source) projects worldwide (e.g., 
SUN, linux documentation project). Over the years various related tools, activi-
ties and services evolved. Most important is a free XSL-Distribution, with which 
DocBook can be transformed into viewable Formats such as, XSL-FO/PDF, HTML 
and Online-Help-formats.  
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Since DocBook is focusing on software documentation, its usage for producing 
other kinds of documents such as Training Media has been underestimated 
over the last years and there are only a few applications in this area. Neverthe-
less several people use DocBook for their teaching and a few applications 
evolved which use DocBook in the area of e-Learning. Compared to specialized 
markup for e-Learning, such as the IMS standards or the various Educational 
Markup Languages (EML), DocBook doesn’t provide any specialized educational 
elements. Furthermore an integration of interactions such as quizzes marked up 
with IMS’ QTI standard might be applicable once the DocBook schema can be 
better customized to individual needs (V5). The strength of DocBook is that it is 
a universal format, well suited for help systems and manuals and with strong 
support by various tools as well as an active community. In practice some of the 
weaknesses of DocBook for modeling training related media, don’t count that 
much as its strength do. One can find workarounds, e.g., customizations of the 
XSL-distributions or the schema, which cope with the deficits. For example, 
Thomas and Ras [15] showed that DocBook markup can also serve as a basis 
for generating current e-Learning standards. 

From a technical perspective, a DocBook and open-source software work hand 
in hand. Such an approach on single-Source publishing and e-Learning produc-
tion can be structured alongside a four layer model [15] (see Figure 4): 

• The Storage Layer focuses on data collection and data management. The 
content is described on a semantic level (e.g., RDF, XML) and kept in a me-
dia-neutral, purpose-free way. No further structure and layout elements 
have been applied to the content. 

• The Composition Layer contains the composition process. In this key process, 
the content objects are selected and eventually transformed into learning 
objects. A structure is given to the collection of content objects based on the 
purpose, and the objects are linked based on their semantic relationships or 
on given links. At the end of the process in this layer, a structured, custom-
ized (profiled) document, containing the structure, the content and all rela-
tions between structure and content elements, is available. 

• The Transformation Layer applies the layout to the composed document. It is 
transformed into the final media format (e.g., HTML, PDF), which is ready for 
distribution.  

• The Publication Layer focuses the processes to make the documents avail-
able to the target group and to collect feedback for the continuous im-
provement of the documents. 
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Figure 4:  Four Layer Model, based on DocBook 

The four steps layer production model is generic and can be used for any kinds 
of contents (E-Learning contents, documentation). Its main technology is the 
XSL-transformation (XSLT), which is since the end of the 90s in the status of a 
recommendation by the W3C. Several commercial and open-source tools use 
this technology to transform on XML dialect into another dialect or into a view-
able format such as HTML. In case of the generation of the popular Portable 
Document Format (PDF), a specific sub-standard of XSL, XSL Formatting Objects 
(XSL-FO), must be used first. XSL-FO technology provides markup for the tex-
tual description of page and document layout (e.g., how the page number in 
the footer looks like) and can be transformed into PDF by using a (commercial) 
PDF-Rendering engine, e.g., RenderX XEP. 

As Thomas and Ras [15] pointed out, DocBook can be used not only for gener-
ating printed-like documents and web-based help systems, but also generating 
modular e-Learning contents which are enriched by meta-data and descriptions 
of educational scenarios. Since the used technologies such as XSLT are wide-



An OpenSource and XML-based 
Single-Source Production  
Environment 

Copyright © Fraunhofer IESE 2006 12 

spread with a variety of tools available, DocBook might serve as one way to 
generating several components of an EPSS from a single data source. 
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5 Experiences 

The described approach for the integrated, systematic development of media 
for the user support as well for User Training has been successfully used and re-
fined in some internal projects as well as in external projects with industry. Even 
if not really validated from a scientific viewpoint, we can draw some preliminary 
conclusions which underpin experiences reported for the area of single-source-
publishing [5]. 

5.1 Saving Potentials 

For the area of single-source publishing, practitioners report about cost savings 
of 30% compared with a traditional documentation approach. [16]. In the past 
and recent context, these figures could not be scientifically validated, but it is to 
expect that similar results might be obtained by a deeper analysis. It is to ex-
pect, that most of the savings will come through the more efficient mainte-
nance of the three most relevant media, manual, help system and courseware. 
Especially if similar documentation and learning projects are being conducted 
once again, there will be cost savings in terms of reuse of the reuse of the pro-
duction environment, the underlying processes, and the already existing knowl-
edge and experiences.  

5.2 Keeping media up-to-date 

Being up-to-date and keeping pace with the continuous developments is essen-
tial for any kind of documentation. In practice this means, that the textual and 
medial descriptions documentation as some kind of depending, secondary 
product, continuously have to keep up with the original software products de-
velopment. Since software is a fluent product and changes dramatically, it is 
important but most difficult to start documentation as soon as possible but as 
late as necessary and with respect to the scheduled release planning. If docu-
mentation and media development starts too early, this might result in in-
creased rework since documented and undocumented changes have to be in-
corporated into the documentation. Especially undocumented changes, which 
happen in practice even in well documented development projects, cause over-
head, as most of the software continuously has to be checked for such  rele-
vant changes. The described approach can not completely prevent this, but 
helps keeping the document up-to-date by modifying only one source file for 
various kinds of media. 
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5.3 Systematic Approach 

Especially when working in teams, technical writers as well as instructional de-
signers need a systematic, engineering-style approach on document develop-
ment. In our approach we introduced a central writer’s handbook, which helps 
to keep the various media and documents constituent by defining common 
rules. It includes e.g., rules how to use functional entities, language, terminol-
ogy or rules for authors how to use XML markup. In general this works fine, 
but especially in bigger projects the handbook suffers from the problems like 
other documents: It has to be well structured, easy to use, maintained and up-
dated to be really useful. A further problem practitioners face, is the time con-
suming control of the various document’s quality. Since there are only a little 
common criteria, every document has to be checked against specific criteria, 
e.g., the rules defined in the writer’s handbook, and with a specific viewpoint 
by itself.  

5.4 Information Modeling and Re-Use 

One of the central advantages of the single-source approach on publishing is, 
apart from the improved maintenance, the re-use of information across several 
media formats. By using XML, various kinds of formats can be incorporated into 
one common data basis. The degree of re-use depends mainly on how strong 
the intended information models are linked and how much information can be 
re-used in same or even similar ways. For example, a procedure in a handbook 
might look different and provides different data as the same procedure in a 
courseware, but both build upon the same information model and markup of a 
procedure. Using XML provides authors with flexible techniques for re-using in-
formation on every possible granularity, e.g., by using Entities of the XML-
Inclusion technology. In practice this isn’t always trivial, since modeling of vari-
ants and the re-use of information entities in DocBook has some restrictions, 
like for example the unique id-paradigm which keeps authors from re-using in-
formation with an id-attribute. A further problem practitioners may face is re-
lated to hierarchies: Manuals and Help-Systems can provide deeply nested hier-
archies, whereas courses are most times structured along a mostly flat se-
quence of units and lessons. Since media used for learning have to provide in-
teractive exercises, quizzes, simulations and so on, these types of information 
are not relevant for classic software documentation and therefore not foreseen 
in any XML dialect.  

5.5 Supported by Open-Source-Software  

As mentioned earlier, Open-Source-Software (OSS) supports the integrated ap-
proach on building software documentation and training media from the same 
source in many aspects. The XML dialect DocBook has been designed especially 
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for documenting (non-gui) software systems, but is flexible enough to work out 
for other types of software and media formats. Since DocBook is a standard 
and well introduced in the Open-Source-Scene, many projects and individuals 
provide free software for building a toolchain, authoring DocBook markup and 
transforming the data into various output formats. Since WYSIWYG is a estab-
lished paradigm in the publishing world, authors have to get used to exact op-
posite when writing XML: The layout of a document is applied in later stages 
and is not relevant on authoring stage. It is more important to build a sound in-
formation model from beginning, which provides a separation of structure, 
content and layout. Since this is a major problem when switching from 
WYSIWYG to XML, commercial products try to simulate WYSIWYG by provid-
ing a visual view on the data.  
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6 Summary 

In this article we illustrated an integrated approach on developing (software) 
User Documentation and training media from a single data source and by using 
open-source-software. Such an approach is designed to cope with the growing 
amount of document versions being developed once an organization is provid-
ing intensive roll-out support for their products. Our approach consists of an in-
tegrated conceptual and process model, but also takes into account how it can 
be supported by available tools. We showed that standard XML technologies 
like DocBook as well as freely available software support the application of such 
an approach and provide useful possibilities for the systematic, structured and 
re-use oriented documentation of (software) products. 

Nevertheless, the joint development of training media and documentation 
might be an interesting area for both disciplines, software documentation as 
well as for education and training. Currently both of them are strictly separated 
or only loosely linked. This keeps them from using synergies, in terms of shared 
processes, objectives, principles and content. Future works will have to deal 
with the efficiency of the approach and future research has to be done to vali-
date industrial applications of the approach. One of the next steps for improv-
ing the approach might be the provision of improved workflow support. A fur-
ther future step might be trying out alternative XML-markup in order to vali-
date if the approach is not bound to specific markup.  
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