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Abstract 
This paper presents an idea concerning mechanisms and 
concepts for interaction (reaching beyond software systems) 
in event-based and event-oriented environments. Focusing 
the dialogue with the user as well as the integration of 
elements of knowledge, this approach encompasses an 
extended examination of an event. Currently we are 
detailing and specifying the approach, also regarding the 
modeling and the expansion concerning system-internal 
interaction.  
  

1. Introduction 

 

 
Beside various other approaches to events, Event 
Processing and Event Driven Architecture (EDA) 
represents a great challenge which is due to their holistic 
modeling of events with their respective contexts on the 
one hand, and their provision of appropriate architectural 
concepts the other. A fundamental concept for an approach 
to a language based on logic aiming at an event-oriented 
language for modeling processes was shown in [9]. A 
parallel paper (Logic-based modeling of event-oriented 
architectures for the development of application systems) 
discusses this approach drawing on (linguistic) logic in the 
modeling of events and event systems; it details and 
contrasts them with other approaches. Alongside this work, 
and in the framework of our research in the area of 
interactive user support, methods for the reconstruction of 
knowledge contents and their context, emerged the search 
for appropriate mechanisms and concepts for the modeling 
as well as the representation of event-based interaction and 
dialogues in isolation or as part of more complex events. 
Such mechanisms and concepts should ideally also include 
and account for elements of knowledge. Along the lines of 
the development in the area of Service-oriented 
Architectures, our research focuses on presenting the main 
layers of a conceptual architecture and on outlining them 
more specifically for the areas of coordination and user 

interaction. The advantages of an architecture with 
structured layers are a well arranged and easier modeling 
as well as a possibility for the development of relevant 
elements for modeling concepts in this area. With those 
advantages in mind, we hope to be able to evaluate the 
potential and further perspectives of the approach at an 
early stage. 

 

2. Scenario/Motivation 

 

 
In the typical setting of business applications and their 
application environment, the significance of the 
surrounding context is constantly increasing. Also within 
the framework of a holistic examination of (complex) 
events, which - with reduced complexity - here can be 
regarded as constructs made up from processes which are 
defined as far as place and time are concerned, it is of vital 
importance to include the user, his surrounding/context and 
his interaction with the application. As mentioned in the 
introduction, the definition and theoretical foundations of 
our more general event approach are found in the parallel 
paper [Logic-based modeling of event-oriented 
architectures for the development of application systems] 
which is also part of the proceeding. In the following we 
are looking on modeled, kind of abstract events consisting 
of one ore more processes. This examination is done in an 
interaction context. It is Events which are defined in such a 
way, which have high significance for an optimally holistic 
modeling of companies and which extend a precise 
representation of the 'events in the company'. Looking at 
the event 'reversal of a product', for example, knowledge of 
time, context and user interactions allow for  intuitive user 
support with domain specific expert knowledge which is 
adjusted to the level of the current user; incorporating such 
elements of knowledge into the application, generates a 
significant advantage in the competition with applications 
which are rigidly oriented at processes. The interaction 
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which transcends the range of the application must be 
represented and coordinated in order to account for and 
model these elements of dialogue and resulting or affected 
decisions. Along with the lower levels, which have an 
administrative function and contain the business logic, the 
focus here is on coordination, interaction and the 
integration of the user. 
 
 

3. Diagram of the Architecture 

Fig. 1 sketches a possible structure of a layer-oriented 

architecture for the representation of an extended definition 

of events as outlined in the above paragraph. 
 

 

 

 
 

 
Figure 1 Diagram Layer/Structure extended 

 

Viewed from bottom up, the various, initially completely 

independent service systems like Database Management 

System (DBMS), basic systems (Netweaver for example or 

on a lower level BSD as OS) and surrounding applications 

serve as a basis. For the system surrounding, the 

Integration Tier provides, alongside with the functional and 

semantic interfaces and APIs, which should be as generic 

as possible and whose configuration should be manageable 

as individually as possible, the repositories for an extended 

meta-information system with elements from the area of 

data, applications, services and also, if employed on a 

super ordinate level, events. 

On the level of the Event Application Tier, the 

Encapsulated Business Logic for the process elements, 

event elements and the events themselves is displayed. Due 

to the extension of the event, which opens the definition of 

the latter towards the organization and users, transfers and 

mechanisms for the communication within the events as 

well as for the processes contained in them must be 

envisaged here. A condition in a specific event represented 

by a rule must allow for influence by user interaction. In a 

concrete example, this may pertain to a regular application 

which cannot be decided by the business logic and which is 

changed, controlled or decided by a decision of the user. 

The following layers, the Coordination Trier and the Client 

Tier, facilitate, on the one hand, the inclusion and 

controlling of interactions with the user, context and 

surrounding system elements like services, applications. 

For an extended event determined by processes, place and 

time, the individual elements as well as the events, not only 

those events with complex structures, must be coordinated 

taking into account their interplay. In order to achieve this, 

a  Context Interaction Logic is constructed on the level of 

the Coordination Tier. Modal logic and dialogic logics 

seem very promising here. Using the latter with their 

concept of the sequence of logic elements of a dialog 

especially facilitates the examination and representation of 

statements as entities which currently cannot be decided. 

Such a result can then, at a later moment, if there are 

changes in the context, be re-processed or included again 

or it can, by a user decision, be directly cancelled, 

classified or eliminated. The possibilities provided by such 

an approach are clearly much more numerous if compared 

with a logic of classic decision-making and speak in favor 

of using dialogic logics. 

In the Client Tier, which does not necessarily have to be 

displayed on the user side, the events which are dealt with 

in the coordination, the process elements and the generated 

initial interaction elements are integrated into the  

interaction of the user with the context and new interaction 

is effected. Here, the framework of the system is 

transcended and interactions can, on the one hand, activate 

events in other systems or communicate events to other 

systems, but, on the other hand, they can also integrate 

other users or elements of organization into the process. 

Decisive here is a modular structure, which integrates and 

flexibly allows for event interactions on the level of meta-

information systems (Integration Tier). This also implies 

an extended user model which integrates the user as a 

passively (by being an interacting part of a process) and 

actively (with the task of controlling) controlling element 

of an event.  

 

3.1 Coordination 
In greater detail, the Coordination layer has to provide the 

following elements (cf. below fig. 2): Logics (potentially 

42



modal, dialogic) as supplement to (semi)decidable, rule 

supporting language constructs (e.g. RDF(s), OWL DL) 

[7], access to basic event constructs, events and complex 

events, indirectly also involved process elements. 

 

The next level is constituted by the layer of coordination.  

This layer administrates the diagrams of the evens and the 

objects as well as the connections between these two. This 

implies that this layer is responsible for the control and 

coordination of the processes in an event oriented system. 

The deposited logic rules are evaluated on this level and, if 

necessary, this level also generates new events.  

 

 
 

Figure 2 Coordination Tier 
 

 
In Anicic et al [2] collaborative workflow is used to react 
to events, i.e., relevant changes, and introducing situations 
creates the possibility to react to the context and to include 
it. In contrast to basic event approaches a new dimension 
in the treatment of events is achieved. 
The level concept developed here is meant to extend  
interaction by the participants user, system, context and to 
focus this extension. 
As sketched out above, the relations between particular sub 
events of a complex event can be represented by temporal 
or modal logics in order to facilitate, on the one hand, in 
the area of processing and including the interaction an 
automatization of the decision-making, especially 
concerning the way in which the system is to proceed and 
which events have to be generated, waited for or, if 
necessary, skipped. If the system is, due to the logic 
concepts which are used, not able to make a decision for 
the examined event combination, this decision can, via 
interaction be entrusted to a human user. This case may 
occur, since we, as outlined above, examine combinations 
which go beyond mere boolean logic and include modal 
and dialogic logics, which after their examination might 
not be decidable in the sense of clearly true or clearly false. 

3.2 Interaction 
On the level of the Client Tier interaction between context, 
user and system is used, so at first some thoughts to the 
definition of interaction. 
In our modeling work with interaction applications 
(including meta data, reasoning structures, etc.), the 
following additional definition has been developed. The 

interaction process itself generally can be assigned to the 
types "sense based interaction" (physical) and "intellectual 
interaction" or, on the other hand, in parts within the 
process itself. This means that an interaction process can, 
for example, be divided into partial processes from both 
fields, intellectual as well as sensational interaction [4]. So 
the approach of concept and instance can be used also for 
the layer of interaction to model and describe the elements. 
A broad and extended approach to the definition of 
interaction gives Alan Dix [1]. He has examined the 
process of creating a semantic framework that will help to 
capture and connect existing and different user interaction 
notations. There is a need for a common semantic form. 
This way, modules are written in different programming 
languages but are compiled into linkable object files at the 
end. In spite of the many different languages, or event 
components, process definitions etc. the semantic basis is 
always the same. 
Dix makes a distinction between discrete and continuous 
behavior, whereby he does not see the difference in the 
value domains but in the temporal component.  
Examining the discrete behavior, based on a simple chain 
of events he develops a model that starts with tracking only 
singular events.  
This model is extended step-by-step and the behavior is 
demonstrated using a triple that consists of instances, when 
and what which is also given in the extended event 
definition. 
Instances is the set of instances, when is an order that 
specifies the temporal succession and what is the specific 
action. Optionally, a concrete point in time can be assigned 
to each event by using "at". 
The next step will be construct "linking", which can be 
used to connect two instances with each other so that their 
different behaviors will be combined into one. Depending 
on the basic behaviors, temporal overlapping is possible. 
They will not, however, result in an inconsistent order. 
Such a relationship can be used to illustrate user-action – 
system-response changes. Here, the system answers the 
user action. The user will then perform another action etc. 
We can examine these actions and responses either 
individually or in combination. 
The introduction of further semantics, in addition to the 
two existing semantics in the user-action – system-
response model, allows us to observe that it is not always 
possible to determine each existing relationship. As a 
result, some of the new instances are linked with existing 
instances that do not correspond. 
Using structures in hierarchy-based cognitive models can 
clarify the existing connections. In the same way, the 
introduction of layers may be helpful, as in application 
development it is possible to distinguish different levels, 
e.g. the application level or the dialogue level. This will 
simplify the differing views – the user view as well as the 
system view.  
This makes a holistic inclusion of the interaction, also 
comprising the decision by the user and the context, 
possible at all. The importance of striving for an extended 
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examination is also postulated by [10]. The mechanisms of 
modeling which makes that possible must already be 
included in the Integration Tier on the level of the meta-
data [8] or at least be previewed there. This means that at 
the core there has to be found a combination of the 
following interaction elements: user, system, context, 
organization elements. 
For complex events all possible combinations are 
conceivable, the focus will, however, be on: user – system 
– user; user – context; system – context; user – 
organization elements and system – system. But extended 
examination of events also includes interaction between 
several users without direct interaction with the system, as 
well as the physical carrying out of a generated logistic 
process and the transport of goods. 
Here, appropriate schema for the representation of these 
connections and dependencies must exist. Elements are as 
shown in fig.3. Here is also the connection to support users 
with context specific knowledge and to help with decision 
support. This is planned to integrate in the surrounding 
environment, therefore the semantic layers are needed and 
also corresponding elements in the integration trier. 
 

 
 

Figure 3 Client Tier 
 

4. Related work 

 
As presented above, the approach of Anicic et al [3] 
provides a very productive construct to the inclusion of 
context elements as situations. 
Already largely defined is the interaction with active rules. 
Events are further associated with active rules, which 
accomplish certain actions as reactions on events. In the 
context of collaborative workflows, it is not sufficient to 
respond only to an event, but also to more complex 
situations. They model situations like this with a 
combination of complex events seen in certain contexts. In 
this case, a task in a collaborative workflow needs to 
happen after being approved from a collaboration party A, 
followed by approval from another party B. What is of 
interest here is the discussion regarding an extension of an 

explicit inclusion of the user and his surrounding like 
organizational structures, etc., beyond viewing the process 
simply as a task. On the other hand, the area of system 
orientation would be transcended and the mechanisms 
would not be usable in the current system. 
 
Luckham et al [6] defines an event as “Anything that 

happens, or is contemplated as happening”. This very 

general definition can help to standardize the vast number 

of definitions [5] of event which, in the area of (Complex) 

Event Processing, are not yet standardized. In the extended 

definition which we use an event is regarded as “something 

which happened, is happening or might happen“. Using 

this definition, one does not only account for happenings in 

a computer program. We use the term complex event for an 

event which comprises several events. These might happen 

chronologically or simultaneously or temporally 

independently. An event is labeled atomic if it is not 

comprised of several events. An event is labeled 

compositional it is comprised of several events which are 

connected to each other by relations based on logic. 

5. Summary 

This paper offers a first sketch of a layer architecture for 

the modeling and representation of interaction components 

in the area of event oriented processing. More detailed 

work and structures are in process. Some of the issues 

discussed here can also be realized and represented with 

already existing tools of complex event processing. The 

great advantage of our holistic approach to modeling is that 

the whole system including interaction, interaction 

participants and their context can be modeled in a 

standardized way due to the event and logic modules, 

which facilitates a consistent representation. We think that 

further perspectives including other approaches are 

necessary and productive in order to facilitate an 

appropriate quality of user support and to model events in a 

truly holistic way. 
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