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Event Management for Sensing Enterprises 

with Decision Support Systems 

Abstract 

Sensing Enterprises make use of new technologies to capture real-time information and fed 

constantly the decision making process. Decision Support Systems (DSS) are exposed to these 

real-time events and it is possible to start the decision process from scratch in case any unexpected 

internal and external events take place. Thus, an event monitoring and management system should 

interact with the DSS to manage events that might affect their decisions. It should act as a supra-

system to identify when decisions made are still valid or need to be reanalysed. The traditional 

configuration of DSS (where they collect internal and external information of the organization and 

the decision-maker is involved in the decision-making process) should be extended to treat event 

management using a monitoring and management system, which monitors internal and external 

information and facilitate the introduction of no monitored events. This monitor and manager 

systems become more and more necessary due to the incessant incorporation of new technologies 

that enables the companies to be more context-sensitive. Furthermore, this new and/or more 

accurate information, which is obtained for the organization, requires a proper management. 

Sensing Enterprise, Decision Support System, Decision-making, Event 

Management 

1. Introduction 

The decision-making process involves a choice from a number of alternatives. 

This process is usually a complex process, which involves resources and time 

consumption.  As a result of this process an alternative is selected. Additionally, 

there is a natural tendency when a choice is made to reinforce the decision and to 

reduce the value of the other alternatives. This effect in the decision-making is 

produced by what is called cognitive dissonance: when we choose between two 

options, we unconsciously reduce the value of the rejected object [1]. 

Accordingly, it is difficult to contemplate a revision of the decisions once has 

been made due to 1) the complexity of the process, 2) the effect of considering the 

alternatives with a lower value and 3) the implications in the ongoing activities. It 

is possible to find examples in [2], they indicate that the production planning is a 

complex task which requires coordination between multiple areas of the 

organization, and the aggregation and disaggregation of information between 

various hierarchical levels. Also, [3] highlights the difficulties of adapting 
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production plans for disturbances, rush orders or breakdowns, where often, no 

change are made. 

And, what happens when Decision Support Systems (DSS) are involved? 

DSS help decision-makers to make decisions useful for a period of time. Many of 

these systems make decisions regularly with established timeframes and the 

decision process start at the end of each time period and use the information 

available at the beginning of each period. The effect described above also occurs 

in the decision-making process using DSS because these systems are usually rigid 

systems [3–5].  

But, does it make sense to reconsider decisions with ongoing activities? 

The answer seems to be simple: Whenever incorporating the review process and 

change the decision will be better than continuing with the current decision. 

However, putting this into practice has not been an easy issue. But, according to 

the Future Internet-based Enterprises (FInES) Cluster [6], the next decade is 

expected to see a thorough change in the way enterprises operate, mainly due to 

the advent of Future Internet and the maturity achieved by enterprises in adopting 

new socio-technical solutions based on the former. 

And what can produce a change in our decisions? 

As we noted above, the decision-making process is complex and DSS work with 

information obtained from the real situation of the company, but also work with 

projections that incorporate a certain level of uncertainty. When a projected 

scenario match with the actual situation then it is not necessary to redefine 

anything, but, it makes sense to consider reanalyse the decision when it does not 

match with the planned situation. 

And, what does it mean that a projected scenario does not match with the actual 

situation? 

Small variations may not be significant and hence it is not necessary to reanalyse 

the decision. However, significant changes or new items, not previously 

identified, with significantly influence in the decision may require reanalyse the 

decision. Here, the concept of events arises. 

An event can be defined as an incident or occurrence that might evolve from 

either internal or external sources of operations within the network. It is identified 

as a deviation from an existing plan or occurrence. The negative impact of an 

event represents risk, which needs management assessment and response [7]. It is 



4 

therefore, essential to identify a range of potential events in terms of positive or 

negative impact, which represent opportunities or risks [8]. The mentioned 

deviations can be in terms of time, quality, quantity, etc.  

The FInES Cluster proposes 9 paradigmatic enterprise profiles concerning to the 

Qualities of Being (QB) of the Future Internet-based Enterprises. One of these 

profiles is being a Sensing Enterprise. In SE, the enterprise is seen as a smart 

complex entity capable of sensing and reacting to (business) stimuli.  

Sensing Enterprises enable this identification because sensing enterprises make 

use of the sensing possibilities provided by interconnected 'environments', 

anticipating future decisions by using multi-dimensional information captured 

through physical and virtual objects, and providing added value information to 

enhance its global context awareness [9]. However, this new information must be 

managed for intra-enterprises and inter-enterprises scenarios [10].  

The main objective of event monitoring and management (EMM) is to inform 

relevant parties and manage any uneven situation that might cause serious damage 

to an industrial establishment.  The EMM can be divided into two sections: event 

monitoring and the reactive efforts to an event occurrence. Event monitoring can 

be identified as a preliminary step toward event management, where an 

identification of the abnormalities (events) occurs. The reactive efforts to an event 

occurrence are measured in terms of deviation from an actual plan and the 

necessary planning is done to minimize its negative impact to an organization [7]. 

2. Events and Decision Support System 

The original concept of Decision Support System was defined by Gorry and Scott 

Morton in 1971, who integrated the classification of [11] about Planning and 

Control Systems and the classification of [12] about decision types. 

These decision types include scheduled decision problems (routine, repetitive, 

well-structured, easy to solve) and unscheduled decision problems (new, 

unstructured, difficult to resolve). DSS field participates in this last type as a 

computerized system for semi-structured or unstructured decisions. A computer 

system could be developed to deal with the structured portion of a DSS problem, 

but the judgment of the decision-maker was brought to bear on the unstructured 

part, hence constituting a human– machine, problem-solving system [13]. 
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Additionally, other systems interact with the DSS. Data Mining and Knowledge 

extract patterns from massive data sets for decision support [14]. 

From the operation point of view in a DSS, executions of DSS may be depending 

on the nature of decisions: These can be periodic with a temporal patron or no-

periodicals executed according to the decision-maker criteria or by a dispatcher 

from other information system. In both cases, unexpected events may appear and 

it will be convenient to reconsider the decision. For example, hierarchical 

production planning systems face changes in the production process, rush orders 

or breakdowns, which would force to reassess the current plans.  

 

An example of these changes is found in the ceramic sector when amounts and 

types of finished product are different from the planned production due to 

uncontrolled factors during the manufacturing process, which should cause the 

rescheduling of deliveries, amounts committed or the master production schedule 

[15] and something similar happens in the food processing industries [3], where, 

one of the conclusions of their research is that potential benefits are lost because 

organizations do not know how to respond appropriately to unexpected events. 

These organizations do not properly manage events in hierarchical planning due 

to the hierarchical decision-making structure, where coordination between 

different levels (with frozen plans) is not always possible in a short period of time; 

however, they can have enough production capacity. 

Also, the decision-maker may act regardless of the DSS when some events 

happen. [16] treat it as the descriptive perspective, which describe as the task is 

performed in practice (versus as should be formally performed) and it is not in the 

information system design. 

 

Thus, despite the advantages of DSS, some of them also have drawbacks due to 

rigidity in the decision-making process. Therefore, the design of DSS should 

consider the event management, inside the DSS or using a supra-system to 

manage them. 

3. Event management systems and DSS 

One of the basic functionalities of event monitoring and management (EMM) 

systems is to notify the organizations about events as early as possible. For this 
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reason, event monitoring and management require information systems. EMM 

provides enhanced support through an integrated IT-based solution.  The 

conception and implementation of appropriated information and communication 

systems is a basic condition for the identification of critical incidents in 

operational process executions. An automated process to identify, monitor and 

control an event can vary significantly depending on the origin of the events. And, 

an automated event-detection system can offer a real-time view to the events [7]. 

Nowadays, new smart components are being developed for the sensing 

enterprises. These components may be sensors, tags, intelligent agents, smart 

objects, etc. enabling a continuous awareness and improvement of business 

operations in a digital environment that will bring new business trends and models 

not possible otherwise [17]. 

But an event monitoring and management system is more than an event-detection 

system. It is necessary to sort or classify the events according to their impact and 

likelihood levels, implement different prioritization policies when dealing with 

queues of incidents, describe the notification process according to the level of 

urgency of each event, assign the incident to the most appropriate support 

person/group/system or manage the incident lifecycle [7, 18, 19]. 

Thus, it is possible to identify two main objectives of the event management 

process. The main objective is to prevent the future occurrences of an event 

through proper managerial decision or attention [7], this effort may be expensive 

and not easy to prevent it depending on the event. Then, a second objective for a 

shorter period of time is to manage the event occurrences when they appear [20].    

Hence, the DSS systems are exposed to events from any decision level of the 

company and it is possible to start the decision process from scratch in case any 

unexpected internal and external events take place [5]. Also, it is possible a 

hierarchical approach to this decision context, where the coordination between 

decision activities in strategic, tactical and operative levels is made according to a 

hierarchical structure. This means that each one will pursue its own goals, but 

always considering those of upper levels, on which they depend, and those of 

lower levels, at which they restrict [21]. Thus, re-planning at higher levels must 

involve a cascade of new re-planning processes in the lower decision levels. But, 

decisions with DSSs are taken in a centralized fashion, in a hybrid control models 

or in a decentralized fashion [22], which adds complexity to manage events. 
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Fig 1. Traditional DSS configuration 

 

Thus, an event monitoring and management system should interact with the DSS 

to manage events that might affect their decisions. It should act as a supra-system 

to identify when decisions made are still valid or need to be reanalysed. 

Therefore, the traditional configuration of DSS (where they collect internal and 

external information of the organization and the decision-maker is involved in the 

decision-making process - Figure 1) should be extended to treat event 

management using a monitoring and management system which monitors internal 

and external information and facilitate the introduction of no monitored events 

(because it is a new type of event or because it is an event not managed by their 

internal and external information systems) (Figure 2). 

 

Fig 2. DSS and event monitoring and management system 
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4. Conclusions 

Decisions are made using current information and assumptions and they are valid 

while these information and assumptions remain. DSS are often not permeable to 

changes in the environment, which can invalidate its decisions. Nowadays, these 

changes in the environment are detected more quickly and precisely owing to the 

fact that new technologies are arising around the sensing enterprise concept. This 

monitor and manager systems become more and more necessary due to the 

incessant incorporation of these new technologies that enables the companies to 

be more context-sensitive. Furthermore, this new and/or more accurate 

information, which is obtained for the organization, requires a proper 

management. 

Thus, using event monitoring and management system is a requirement to adjust 

decisions with the real situation in the company. Also, DSS should be developed 

taking into account the new proposals in the sensing enterprise field in order to be 

more sensitive to its context.  
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