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Abstract—Nowadays daily office work consists of dealing with 
big numbers of data and data sources, and furthermore of 
working with complex computer programs. In consequence 
many users have problems to use such programs effective and 
efficient. In particular beginners have significant problems to 
use the programs correctly due to complex functionality and 
interaction options. To avoid this overload of the user, the 
Information Visualization community has recently developed 
some approaches that aim to support the users. Unfortunately, 
these approaches are limited to one special aspect, and 
sometimes they are just appropriate for one special task. Thus, 
in this paper we introduce a process-oriented user-supporting 
approach. It allows selecting adequate supporting techniques 
in correlation to a performed process and activity to guide the 
user and help him to solve his task. Furthermore, we show the 
benefits of designing programs and applications, which 
implement process definitions for the existing tasks to provide 
the user with better process orientation. This guides the user 
through difficult and complex processes. 

Keywords: process support, process management, process 
adaptation, process-oriented information visualization, user-
centered interaction, information visualization 

I.  INTRODUCTION 

Masses of information and data with heterogeneous 
attributes and types dominate today’s repositories. With the 
increasing amount of data the access to information gets 
more and more important.  

Different techniques and approaches try to face the 
problem of information access and acquisition. Methods like 
information retrieval try to structure the data, whereas 
structured data already exists in several semantic 
repositories. Information visualization is one of the most 
important research areas that develop technologies to extract 
information from data.  

The widespread approach for visualizing search results 
for queries was commonly applied by list-based 
representations. This way of representation is the most 
common way for users and the best known type for 
representing information in an understandable order. But list-
based representations are limited regarding their supported 
features since they only display ranking. There is no 
possibility to show relations between two or more data 
objects. Also hierarchical structures of data are important to 

be visualized. In the past decades there have been many 
approaches to use other forms for visualizing information 
graphically. But these visualizations are limited to specific 
data-formats. 

A key change in the last years of information storing and 
the possibilities for visualizing information enforced the 
evolution of the Semantic Web and upcoming new 
approaches and technologies. The new idea characterizing 
the Semantic Web is storing information next to the 
classification of instances into a classification tree in so 
called triple stores [14]. The approach of storing information 
in structures or linking nodes with each other is not new, but 
the combination of it and the definition of triple store data 
formats like Resource Description Framework (RDF) or 
Web Ontology Language (OWL) make it powerful and 
useful for most use cases in research and industry. There also 
exist some related technologies for semantic data sources. 
They are using a more flexible format, Linked Open Data 
(LOD) [15], which contains functionalities similar to those 
of formalized languages. The semantic annotation of data 
allows an improved data analysis by computer systems. For 
example, it allows a semantic analysis by using algorithms 
for reasoning or inferencing to extract additional information 
from the existing data. 

This basic technological change also allows new 
approaches for visualizing information. The semantic 
annotated data makes it possible to create visualizations in 
dependence of an important aspect [8], not just in relation to 
the data format. For example, it is possible to create 
visualization with a special focus on showing the structure of 
a semantic data source (e.g. relational, geographical or time-
depended information). Another advantage is the 
combinability of different data sources, based on their 
similarity, which expands the containing features. With the 
increasing amount of data features, also the possibilities for 
visualizing aspects of such information increase. With the 
mass of data and the fast development and introduction of 
more and better approaches to analyze the data, also the 
number of analytical tools increases. Today a large number 
of programs exist for working with data. This is also visible 
in companies, where most people have to work with 
computers and specialized programs on big data sources. But 
this rapid development implies the problem that these 
programs consist of a high number of integrated functions. 

This work has been carried out within the project FUPOL 287119: 
Future Policy Modeling, partially supported by the European Commission. 
The FUPOL project proposes a comprehensive and new governance model 
to support the policy design lifecycle. The innovations are driven by the 
demand of citizens and political decision makers to support the policy 
domains in urban regions with appropriate ICT technologies. The 
foundation of the visualization work is the SemaVis visualization 
framework develop by the Fraunhofer IGD (http://www.semavis.com). 978-1-4673-2427-4/12/$31.00 ©2012 IEEE



They are designed for working with masses of data and 
additionally to enable to analyze them too. But these 
applications are becoming complex and in consequence 
difficult to use. In summary, the current situation can be seen 
critical. On the one hand, the programs with their multiple 
functionalities are required to support an efficient and 
effective data acquisition and analysis. On the other hand, 
the user gets more and more overstrained because of the 
programs complexity, resulting in many users getting lost in 
data space. The reduction of functionality is often no 
solution, because that means that less work with the data is 
possible. Therefore an adequate solution has to get along 
with no functional reduction. A solution which enables to 
integrate the full functionality and still helps the user in the 
usage of the application lies in providing a support strategy 
based on tasks and processes. 

II. VISUALIZATION IN THE INFORMATION GATHERING 

PROCESS 

A. Information Visualization and Semantics Visualization 

The common usage scenario of existing search engines is 
providing search to a concrete result. For instance, if a user is 
searching for a chancellor’s or president’s biography, the 
search engine shows that data entries that fits best to the 
query [1]. 

But today’s systems allow also other opportunities for 
searching about less known topics and where no direct result 
of such a search process is defined. This form of search is 
named exploratory search. The goal of this kind of search is 
to gather an overview about a certain topic [2]. For example, 
if a user heard something about “Cloud Computing” and he 
does not know what that means, he can perform exploratory 
search with modern search systems to get an overview. 
Furthermore a user can gather knowledge he does not expect 
to get, e.g. if a user is searching for the person “Angela 
Merkel” as chancellor of Germany, he can also find just 
namely similar results like the town Merkel in Texas, USA. 
Hence, exploratory search also allows finding relations to not 
previously known correlating topics. 

For supporting this kind of exploratory search, the user 
needs appropriate tools. In the last years the research 
community used semantic visualization systems [3], because 
of the structured and linked information entities. It enables 
showing the concrete results and also related information, 
e.g. sample platforms, articles of newspapers about this 
topic, etc. A continuative approach is the coupling of 
additional less or non-semantically annotated data sources 
[4]. For that a semantic data source is linked with multimedia 
data-bases [5][6] e.g. YouTube or stream data sources like 
twitter. This allows a more interactive exploration, where a 
user gets informed by multimedia elements, which reduces 
the amount of text to be read. How the information is shown 
to the users can vary. Some of the existing systems are 
orienting on special aspects, e.g. SemaPlorer [7], that focuses 
on visualizing the information on a geographical-map. But 
there are also multimedia-driven aspects available, where the 
focus lies on finding pictures, audios or movies to a specific 
instance. A more user-centered aspect is supported in 

SemaVis [8] that allows the user to set a focus. Therefore it 
provides different kinds of visualization, which the user can 
select and couple to an individualized so called “Knowledge 
Cockpit”. This system allows users to set their own focus on 
the data and to specify what the user wants to explore for an 
aspect-of-interest. 

B. Visual Analytics 

Another key-aspect of the exploration of information is 
the aggregation of data to provide the user with overviews of 
the search space. To achieve these overviews the obtainable 
data has to be preprocessed and analyzed. Due to the large 
amount of available data the analysis has to be processed 
with automatic tools (e.g. statistical and data mining tools) 
for information extraction. The problem that arises here is 
that the user is confronted with the outcome of the analysis 
without getting insight in the generation of this output. 
During the last decade a new research field evolved that 
addresses the problem of getting access to vast amounts of 
high-dimensional and complex data. Visual analytics lets 
users combine their expert knowledge and visual perception 
capabilities with the storage and processing capacities of 
computers [34]. Automatic data analysis methods are 
connected to visualization tools to keep the user in the 
analysis loop and let her guide the analysis process. This 
methodology can overcome the described problem for the 
user of being confronted with results without understanding 
how this result is achieved.  

Following the mantra of [35], visual analytics consists of 
four stages: analyze first - show the important - zoom, filter 
and analyze further - details on demand. Inherent in this 
mantra is the close interaction of the human with the 
machine. 

As a first step in the analysis process, mostly the data has 
to be preprocessed to bring it into a common structure. Here, 
the user can interactively set parameters for the automatic 
preprocessing methods (e.g. outlier detection, missing value 
detection, etc.). Now the data has to be analyzed to divide the 
data space into relevant and non-relevant information. Again, 
the user should be in control of the utilized information 
extraction methods and the setting of their parameters. The 
following visualization of the results (interactively selected 
by the user) gives a first overview of the existing 
information. Now, the user can decide which information, 
she wants to analyze further by filtering and zooming. Most 
important features can be explored by detail on demand. This 
abstract description of a visual analytics process emphasizes 
the interaction between user and machine, and underlines the 
usefulness of data analysis with the support of visualization-
enriched user interfaces.  

One major challenge of this methodology lies in the 
complexity of the analysis tasks. At many stages of the 
analysis process we observe a high degree of freedom 
regarding the setting of the parameters needed for the 
automatic algorithms. Here, the user could be guided via a 
process-oriented design of visual analytics techniques. 



C. Process-Oriented Information Visualization Designs 

All of these systems are highly interactive and support 
the exploration of an interested topic. But they also include 
the risk of getting lost in the data. The high degree of 
freedom in dealing and interacting with such massive data 
sources is risky, if the user is not exploring the data. So there 
is a high chance to fail a task, because the mass information 
does not help to focus on just that part of information, which 
is really necessary. 

Currently just a limited number of existing systems 
implement a kind of process organization, which e.g. 
controls the interaction routine between human and 
applications. But in the past decade some process-oriented 
approaches have found the way into consumers’ 
applications. Most of them are fixed integrated and there 
influence character is limited on almost one single aspect. 
The mostly known implementation of Microsoft Windows 
users is the installation routine which is a sort of wizard. The 
installer consists of a process definition. In every step the 
user gets information or has the ability to take control, e.g. to 
enter the path where the application should be installed. 

 

 

Figure 1.  A typical installation routine – a sort of wizard of an application 
in Microsoft Windows. 

Furthermore there are a couple of other process-driven 
approaches which also show a workflow to the user. Mostly 
shopping websites show such visualizations in the last phase 
of making the payment for a made order. For this purpose 
the different steps are shown to the user, e.g. of making the 
payment, enter the bill address, and the delivery address. 

 

 

Figure 2.  An example of a workflow visualization for the shopping 
checkout. The image shows the worflow from the website 

http://www.amazon.co.uk. 

All of such systems that are using some of the supporting 
techniques basing on process-oriented support are providing 
a significant impact of an improved usability and user 
experience. Unfortunately the existing implementations are 
almost limited on just one process-feature. There exists no 
solution that aims to couple more of them or perhaps in a 
dynamic way. But it seems beneficial to organize application 

within processes and enrich it with support features which 
can be enabled or disabled in dependence of a current step 
that might be too difficult for a user. For an efficient 
inclusion of multiple supporting features, there is a need for 
a classification of existing process-supporting features. As a 
main benefit applications can be seen, which allow users a 
more usable and efficient interaction, especially for difficult 
tasks or in situation where user have to deal with various 
data sources. 

III. GENERAL APPROACHES FOR SUPPORTING USERS 

WITHIN VISUALIZATIONS 

To avoid the risk that a user explores passing the aimed 
goal, approaches for supporting users through the interaction 
process within an application exist. To allow a better 
overview we categorize the approaches into different groups, 
as a kind of survey. They all have as goal to support the user 
to solve given tasks more efficient, effective, and in a user-
satisfying way. 

A. Adaptation 

Adaptation is mostly implemented by considering 
context variables, like the interaction history of the user or 
the different ranking of data entities. Based on that, the 
graphical interface is automatically changed to improve the 
representation adapted to the user’s behavior. The way of 
adaption can vary, so it is possible to change just some visual 
parameters, e.g. the size, color or the position on the screen, 
or perhaps the entire visualization through changing the 
layout or replacing the coupled visualizations. 

Another possibility for supporting users in relation to the 
processes is using personalization and adaptation 
approaches. Focusing on semantic technologies, these 
approaches can be subdivided into three types [9]: 

1) The first is adaptation of content and 
recommendation. It aims at highlighting entities which fit 
best to the user, e.g. based on the deviation of the entity 
names in perspective to a user’s performed search query.  

2) The second option is adaptation of structure and 
presentation, which encompasses the customization of the 
data structure in a user menu. Therefore the hierarchy of the 
structure can be changed by sorting, hiding, visualizing, 
enabling and disabling the existing concepts.  

3) The third approach is adaptation to support 
annotation, which is often realized by tagging and the user 
get the possibility to get content tagged by other users by his 
own often used tags. 

B. Recommendation 

Another aspect is recommendation. Recommendation can 
also be included in adaptive systems. But in general 
recommendation is the ability to advice the user for a 
possible improvement of the visualized data or toolset. 
Recommendation is mostly based on interaction data of a 
group of users, or on the underlying content. So, normally 
the people provide recommendations as inputs, which the 



system then aggregates and directs to appropriate recipients 
[10]. 

In the first developed recommender system from 
Tapestry, this approach was named “collaborative filtering”, 
which is also named in some recent publications [11]. But 
this term is confusing, because some approaches do not 
explicitly collaborate with recipients [10]. 

To differ the existing recommendation systems Gaul et 
al. defined a three-dimensional classification regarding the 
input-data [13][12]: 

1) Explicit versus implicit input data. The explicit 
approach based on direct user feedback, which comes from 
a directly asking the user for their opinion on objects. In 
contrast, implicit recommendation is based on behavioral 
usage data. 

2) Degree of personalization. To allow the presentation 
of recommendation to appropriate users it is necessary to 
identify these users first. The identification can be 
performed on different levels, beginning from low, e.g. 
transaction or session, level up to the highest level, e.g. full 
user identification and search context. 

3) User-centered vs. item-centered. The user-centered 
approach focusses on the interests of the users. Based on the 
interests the users are grouped.Later the recommendation is 
performed on these interests for the existing different 
groups. This method is less anonym. In contrast the item-
centered approach neglects the user and his interests. The 
recommendation is just performed on the items and its 
character . E.g. on shopping websites only  similar products 
will be shown.  

C. Simplification in User-Interface Design and Functions 
on Demand 

The simplest way to support users is to provide an easy 
understandable user-interface, which just offers the main 
required functions. Such approaches can be grouped into 
“simplification and functions on demand”. The main idea is 
to reduce the functions to the most significant and requested 
ones - this also counts for the conceptual model [16]. Next to 
the visualization and general application design, a simple and 
retraceable interaction design is helping the user to deal with 
a system [18]. The main challenge for these approaches is to 
determine those functions that fit well to the users’ goals and 
tasks. Therefore the applications need to be efficient, 
effective, and needs a well users’ satisfaction. To measure 
the usability of user-interfaces the characteristics efficiency, 
effectiveness and user’s satisfaction are the main observed 
values [17]. 

An advanced approach of simplification lies in limiting 
only the visible functions. Therefore the simplification takes 
just place on the visible user-interface, where just those 
function can be selected, that are useful for the current 
display. In consequence, the list of functions depends on the 
displayed situation e.g. if a performed search has no data, 
then also no data-editing function should be displayed. It is 
also possible to create stereo-type user-interfaces. Common 

types are easy and advanced modes. The easy mode is 
designed for application novices, only fundamental functions 
are provided. The advanced mode is mostly designed for 
experts. A bigger set of functions is provided. This 
simplification approach is summarized as functions-on-
demand. 

D. Orientation, Guidance, Wizards, and Workflows 

Mostly, recently published software becomes larger and 
more complex. It can be seen as a trend to provide as much 
functionality to users as possible. This results in difficult to 
understand applications and user-interfaces where most users 
do not understand how to use them. To solve this issue, the 
incorporation of explicit user guidance into toolsets is an 
effective opportunity, which can be named as user guidance 
environment [19]. A mostly used approach for guiding the 
user is a hidden defined workflow in an application, on 
which the communication of a user can be allocated to a 
specific step within the workflow. The advantage of such an 
implemented workflow is that the process is mainly regarded 
as a whole [21]. The workflow can contain a single path to 
do one task. In some cases it can also contain alternative 
ways or perhaps ways of applying functionality to solve this 
task [20][21]. In contrast to such general workflows, the 
guidance can also be implemented with Wizards. Wizards 
are beneficial if users should be guided through a fixed 
process e.g. installation routine (as presented in Figure 1). 
Within the different steps the users get informed or have to 
enter required information [23]. 

A continuous approach of implementing a workflow in 
applications is the visualization of such a workflow. The 
main idea is to provide orientation for the user so that she 
sees in which phase of a process she is acting. The 
visualization can vary between just a numerical value e.g. 
“you are on page 5 of 10” or in graphical form like they are 
used on some web shops and pictured in Figure 2. 

E. Hint and Highlight 

To support users during the work with an application, the 
system can help users by showing hints e.g. tool tips or 
emergency warnings. These approaches do present 
information in the user’s view to help him to solve his task 
faster. As an advantage the user does not need to search a 
special function, instead the system advices the user to the 
special function [25]. The view of the user is directed to the 
information that might be important for him. The existing 
hints can be statically designed or they can be automatically 
generated [24]. 

A similar approach is the highlighting of information. 
Here the goal is to guide the user’s attention to the visualized 
information that might be interesting for a user. So, the user 
sees all the information, but expected information with a 
higher importance to her is marked, e.g. with a different 
background color [26][27]. 

Both approaches are primary designed to set the focus of 
the user on specific information. There are no processes 
needed, but such functions are often used in process-driven 
scenarios. 



F. Key Strokes and Shortcuts 

Under this approach we summarize all alternative 
interaction forms with the keyboard to allow the interaction 
in graphical applications that normally have to be controlled 
with the mouse. In general we can distinguish two types of 
keyboard interactions: keyboard shortcuts (or hotkeys) and 
stroke shortcuts (or stroke gestures) [28]. The benefit is the 
high efficiency, because instead of clicking with the mouse 
through a context menu for a specific command, just a 
simple shortcut on the keyboard has to be pressed to execute 
the same command. This allows a quick and easy interaction. 

This kind of support is predominantly used by advanced 
users, because it is necessary to know about that feature in 
general. Moreover, the existing keyboard shortcuts and 
stroke shortcuts of the operating system and within the 
application have to be known. Another problem is the 
missing support in modern devices, for instance on tablets 
and smartphones, which do not provide a keyboard as 
common interaction interface. 

G. Alternative Interaction Methods 

The interaction-process for users can be designed easier 
if alternative interaction devices will be used with more 
natural interaction strategies. Especially interaction forms 
which are close to natural human interaction, e.g. with the 
performance of gestures [31], can make the communication 
with technical systems easier. Therefore the application has 
to support such devices, or a system that takes on the 
organization of such devices is needed [30][29]. The 
communication by speech also counts to alternative 
interaction forms. 

IV. APPROACH FOR SUPPORTING USERS WITH PROCESS-
ORIENTED VISUALIZATIONS 

A. General Terms for Process-Oriented User Support 

The terms process, process management and activity 
which we use in this paper have the same meaning as defined 
in [32][33]. Regarding the goal of supporting users through 
processes, we have to define the terms process support and 
activity support. The goal of process support is to help the 
user to complete a task by regarding her maxim, e.g. to 
design the process efficient, effective, easier, traceable etc. 
To achieve that, the support is oriented on the process, its 
sub-processes and activities. Under this background we 
define process support generally as follows: 

The use of Process Support aims to improve the qualitative 
or quantitative result as outcome within a performed 
process by a user. Therefore features are additionally 

integrated to ensure that the process can be performed in a 
better way. 

 

In scope of providing process support within a technical 
system, this definition can be concretized as follows: 

The use of Process Support in a technical environment aims 
to improve qualitative or quantitative results as outcome 

within a performed process by a user through consideration 
of process-specific aspects. Therefore technical features 

have to be considered or implemented which ensure that the 
process can be perform in a better way. 

 

A step which requires the interaction of the user is an 
activity. Close to the definition of process support, we have 
to define activity support, too. We define activity support as 
follows: 

The use of Activity Support aims to improve the qualitative 
or quantitative result as outcome within a performed 

activity as piece of work that forms a logical step within a 
process. Therefore features are additionally integrated for a 

single activity or the entire process to ensure that the 
activity can be performed in a better way.  

 

The focus of the definition of these terms was to 
characterize their main character and goal. It contains no 
limitation or information about a possible technical 
implementation. The advantage of this abstract definition is 
the ability to classify also existing technical solution from 
research and industry as process supporting technology. 

B. Explicit and Implicit Definition of Process-Orientation 

The implementation of process-orientation can be applied 
explicitly or implicitly. The most approaches are implicit 
implementations, so the process is not precisely defined. 
Even more they are indirectly defined. For example when a 
user can select a setting menu-item in graphical application, 
she gets a form to change them, and at least if the user clicks 
on save, the changed settings are stored. The process which 
is described in this example is (1) select the setting menu-
item, (2) change the properties, and (3) store and apply the 
changes. This is just a simple process. There are a couple of 
other processes (represented through the other menu-items). 
The indirect processes are often difficult to characterize by 
their single activities, because next to direct user interaction 
there are also some technical internal operations that can be 
necessary to perform the whole process. 

Explicit process-oriented implementations are using a 
process model with concrete process definition, e.g. in BPEL 
[40] or XPDL [41]. The main advantage is the possibility of 
modeling the process and activity in detail just by definition. 
This allows the adoption of processes to changed 
environments, because among others, validators and 
performed functions can be set and changed without 
investing additional implementation effort. 

C. Integration of Process Support Features 

The integration of concrete process support features 
depends on the implementation of process-orientation. If 
process-orientation is implemented implicitly it has to be 
integrated directly into the source-code of an application. 
This means that just the developers are able to define the 
concepts how process-relevant data is collected, analyzed it, 
and how the results are affecting the visualized data, e.g. via 
adaptation or recommendation. 



If the process-orientation is implemented explicitly, the 
integration of a process support feature can be easier. In 
some cases such features can simply integrated through the 
process-definition. Also changes on the parameters for the 
system can be changed easier. 

D. Concept for User-Supporting Process-Driven 
Information Visualization 

The concept distinguishes the control of the processes 
and the control of generating visualizations. Still, there exists 
a communication between them (see Figure 3). The main 
part for the visualization generation is the visualization 
control, which contains all issues to generate the graphical 
elements for the final view. The main components needed 
for a visualization is (a) a data connector, which accesses the 
available data from a data source. It can also include data 
transformation functionality, to make the data compliant for 
the following component. The visualization controller (b) is 
the second needed component. It organizes the mapping of 
the incoming data from the data connector to the 
visualization (c). To allow an adequate processing it is 
recommended to implement a processing pipeline to ensure 
an optimal visualization of the data. The most established is 
the reference model for visualization from Card et al. [38], 
but there are also pipelines for supporting special types of 
visualizations and data e.g. the Semantics Visualization 
pipeline by Nazemi et al. [39]. 

 

 

Figure 3.  General concept for an process-oriented Information 
Visualization system that supports integration of process-supporting 

features. 

The process support is than part of the process control. It 
consists of two parts. The process manager is responsible for 
the organization of the existing processes. The processes 
need to be defined first, but they can also be integrated into a 
learning system, which empowers the process generation 
during use. All processes, the linking between them, and 
furthermore the activities of the processes need to be 
organized in this module. The second part of the process 
control is the process-support manager, which organizes all 
implemented process supporting features (an overview to the 

general techniques was given in chapter III). To support the 
user, the process-controller collects context information, e.g. 
the current process and activity. Based on that information 
the controller decides which process supporting type is 
appropriate for the current process, respectively the current 
task.  

E. Application in Information Visualization Systems 

In the past we have developed a semantic visualization 
framework that provides a number of approaches to allow 
the user to perform an effective semantic-based search and 
exploration. In the past we used implicit process-oriented 
search and exploration strategies which have limited the 
opportunities to integrate supporting features, e.g. for an 
adaption module. We have created a module to adapt the 
visualization based on the user’s interaction [39]. Because of 
the missing concrete process definition, the integration had 
to be implemented directly in the source code and was 
adapted to the framework-based technical environment. 

In an updated framework design, we have integrated the 
presented process-oriented concept with an explicit process-
oriented definition, which now allows the definition of 
various processes over a BPEL configuration file. The 
supporting features can now be developed as modules, and 
with the configuration it is possible to define how this 
support feature will be integrated. In a first implementation 
we have just implemented a single process supporting 
feature, a user-interaction analysis module. This module 
analysis the interaction history of a user and highlights 
frequently selected entities. In dependency of the resulting 
amount of entities from a search query, the developed 
process supporting system enables and disables 
automatically the user interaction analysis module. The 
configuration since which amount of entities the module is 
enabled or disabled, and also the concrete adaption strategy 
(how to highlight an entity – e.g. by color or size) was just 
defined via the BPEL configuration file. An example 
screenshot of the system is depicted in Figure 4. 

 

 

Figure 4.  A semantic visualization system that uses the general concept 
for an process-oriented information visualization system. 

V. CONCLUSION 

The paper has summarized the current situation, that on 
the one hand data sources are increasing, and on the other 
hand the complexity of applications also increases. This 



often has a negative influence on the satisfaction of the users, 
who have to use the application and the data. Next to the 
satisfaction there is also the challenge, that users have 
problems in understanding the application. The interfaces are 
confusing the users, and this in fact decreases the 
productivity. To avoid overstraining the user, the community 
has developed several approaches to support users in the 
application usage. Unfortunately, most applications are 
implementing just one of these approaches. Furthermore, not 
every supporting approach is appropriate for every task. 
Hence, to allow a better selection of process supporting 
features, it is essential to have knowledge about the process. 

In this paper we introduced a novel approach to 
determine adequate process supporting features, relating to a 
current process or activity. We have classified the existing 
solutions for process supporting features first. After that, we 
have defined several terms for process support, and we have 
described in detail a general concept for the implementation 
of a process-oriented user support. This general concept 
enables to determine, what type of process support is optimal 
for a defined process within an application.  

VI. DISCUSSION 

The presented approach is just oriented on the process 
itself. For many scenarios it supports the users in solving 
their tasks in a more satisfying way. Hence, there are also 
scenarios, where just the information about the process is not 
appropriate enough, because there are user-related aspects 
that are neglected. For instance, if a user is color-blind, and 
the used process-support for a graphical visualization is 
adaptation by color - it does not has any affect, or perhaps a 
negative effect, because the color of an important red-
marked node looks brighter for him and thus unimportant, 
then a green-marked node. Another example is the use of 
hints. If an expert is acting with an application and he gets 
hints that are primary designed for beginners, the support is 
inadequate. So there is a need to consider also the expert-
level of a user. In general, besides incorporating knowledge 
about the process, it seems also interesting to collect 
knowledge about the user and conceptualize a model, which 
considers the user’s behavior in addition to the process 
knowledge. 
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