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Abstract—If we know that the computing science can realize miracles, it is capable also of the worst when it leads to
decisions the consequences of which are fatal. An implementation badly made by the decision-making computing or by
the part of this one is behind this kind of problem. The fact of wanting to use at all costs the decision-making
computing without making the effort to make sure of the validity of the data or of their quantity cannot be made
without creating of problem at the level of the decision-making chain. It is not enough to set up a decision-making
project, it is also necessary to maintain it in operational in good condition to make it reliable analyses. The envisaged
solution supposes that layers are added to a data warehouse which assures their good running. The two layers are, the
first layer allowing to make sure the validation of the data, and the second layer allowing to govern well the data
warehouse. The both layers are basing on multi agents systems.
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I. INTRODUCTION

Before the development of the computing tools, the business managers based themselves on their intuition to make
decisions, the computing tools still not allowing to analyze the data or to do complex calculations.
It settled, in time, problems of storage of the data which began to accumulate and whose recovery was imperative. So, the
compatibility between the diverse systems of time raised problem, the data analysis and their exploitation were difficult
and expensive, consequently, at time.

The development of software of data extraction ETL made the recovery of the data more simple to manage. Indeed, the
data are stored in data warehouses, which is capable to store one very large number of data and with a big capacity, this
capacity allows tools to analyze data to make extrapolations and thus to bring a help to the decision-making. The decision-
making computing allows nowadays the companies to make anticipations and also to be estimated.

We look in what follows to give a definition of the decision-making computing, its components, the risks bound to the
use of this new science, and the approach proposed for the resolution of some risks of the data warehouse with the best
practice of ITIL [4][9] and the systems multi-agents.

A. Data warehouse

The data warehouse indicates a base of data constituted by the storage of the data used in the decision-making or in the
decision-making analysis.

The supply of the data warehouse is assured since the bases of production by tools of ETL. It is about a simple copy of
these data. It is the data warehouse which transforms it into information, which information is transformed to know about
it thanks to other algorithms of the decision-making computing (Figurel).
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Fig 1: the stages of supply of a data warehouse [14]
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B. The properties of a data warehouse

The data warehouse also generates a knowledge which will be used for:
» Manage and/or predict (for example purchases).
« Estimate the risks (for example the customer risk for an assurance).
» Make a study of the behavior of the customers to allow companies to define strategies to target their customer.
The data warehouse is characterized by the following criteria:
« Subject Orientation: the data are organized by theme.
« Integrated: the integration of the data coming from heterogeneous sources.
« Data Volatility: the not disappearance and the not load of the data in the course of treatments and over time (Read-
Only).
« Historic Data: the data are time stamped.

The data warehouse is exposed to risks bound to [12]:
« A not appropriate implementation, it is the case for example to want to use this science at all costs without making
sure of the validity of the data and even of their volume.
« A bad quality of the data or a badly made analysis will pull erroneous results and bad decisions by the executive
body of a company.
« The excellent possibilities offered by a data warehouse risk not to be exploited any more, if the set up data
warehouse causes changes for the users or the bugs during their use.
» The necessity of developing the decision-making in case of evolution of a company (for example creation of new
services).
We see well that a data warehouse is not simple to set up.
Related Works
In this part we will present three approaches in order to justify our approach. The three approaches discuses are the ETL,
the governance of data warehouse without using a referential and the exploitation of the generated information of a data
warehouse. Our approach will treat the data before integrating in data wahouse and it will govern the data warehouse by
using ITIL, and the approach will exploited the puissance of multi agent system.

A. Approach 1: the proposal of a standard model for the processes ETL[16]

The ETL is software in charge of the extraction of the data coming from several sources of data, their transformation and
their integration in a warehouse of given. The construction of a data warehouse bases itself on one of the tasks, considers
of the most important. It is about the process ETL, besides gives a complex and which consumes many resources of the
data warehouse of the project. The concentration on three main domains became necessary for the construction of a data
warehouse. The zone of the source, the zone of destination and the zone of mapping (process ETL). The first two zones
present standard models such as the diagram entity-relation and the star structure. The third zone of the mapping had no
standard model. One model was proposed by Shaker H. Ali EI-Sappagh, by Abdeltawab M. Ahmed Hendawi, and by Ali
Hamed EI Bastawissy to have a standardized ETL seen the importance of the processes ETL.This approach will allow us
to process well the data, but it will not ensure the ignorance of erroneous data to extract and to load in data warehouse.

B. Approach 2: the governance of a Data warehouse[17]

The structure of governance of the data warehouse played a key-role in the capacity of the CDW (the corporate dated
warehouse) since the launch of the project by Hugh J. Watson, by Celia Fuller and by Thilini Ariyachandra.
This governance constitutes an answer to the needs for companies while adapting itself to the organizational changes. The
transverse nature multi-levels of the structure of the governance support the effort of storing of the data.
The organizational hierarchy was divided on three different levels. The structure of the governance plans the following
groups:

« the vice-president of the decision

« team of surveillance of the elaboration of the data

« equips with requirements business
An effective communication enters the CDW team and the various levels of the hierarchy is assured by means of a number
of the presidents of the teams CDW who facilitate the activities of each of the groups of governance.
The creation of a unique vision of the truth was the most obvious advantage in the range of advantages of the data
warehouse that the organization experience and it further to the recent restructuring of the team CDW. The creation of a
unique vision of the truth was the most obvious advantage in the range of advantages of the data warehouse that the
organization experience and it further to the recent restructuring of the team CDW. The organization, thanks to this
governance of the data warehouse, passed of a one-dimensional mentality of the various business sectors in a consensus
functional inter for the global functioning of the organization and concerning the data and the critical processes. This is the
way of a good governance of the data warehouse, allowed by an organization to master effectively her customers. We can
make this more efficient approach by exploiting the standard referential like ITIL.
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C. Approach 3: conception(design) of a directed data warehouse CRM[18]

The data warehouse enriched the decision-making systems by allowing them to measure the performance of company
and made available the information for all the users of the data warehouse. However, an important mass of information
remains not exploited by the company in its operational system. Warehouses remain a support important of information
for companies. These data warehouses did not stop evolving to integrate new concepts which arose from new trends
having emerged such as the CRM (Customer Relationship Management). The approach CRM focuses the attention on the
customer and puts it in the center of the concerns of the company, the objective being to improve the profitability of the
customer and to develop loyalty of it. An effective infrastructure CRM requires the treatment of elements bound to the
conception of a data warehouse, where from the adoption of a methodology of conception and implementation of a
directed warehouse CRM. This approach was proposed by Ahmed HACIANE.

We see that the data released of a data warehouse are exploited well with this approach but the only inconvenience it is
that the data has to integrate into the data warehouse should be treated and validated in an efficient manner.

Il. THE PROPOSED APPROACH

A. Proposed Approach

Further to the made study, we noticed that a data warehouse is not simple to set up and to maintain in operational
condition. | suggest handling two axes which influence the good running of a data warehouse [14][8].

« The validity of the data

» The governance of the data warehouse[10]

1) The validity of the data: It is essential to understand where the value of the company is in the data warehousing. A
data warehouse is a solution for the business people to make decisions and just action. The use of this science at all costs
without making sure of the validity of the data and even of their volume can cause a not appropriate implementation.

The quality of the data warehouse makes a reference to a bigger image, a fact of measuring the evolution of a company
in terms of capacity of the data warehouse to satisfy the expectations of his users. Where from the necessity of
emphasizing the best moment to begin the treatment of the quality, which has to be before the development of a data
warehouse.

Before the development of a data warehouse we have to have data from the ERP (Enterprise Resource Planning) of the
company or the external databases.

The external databases allow to approach all of the activity of the company by report all which interns.

These external data put in most of the cases a major problem which concerns the methods of seizure and treatment what
will pull erroneous results and bad decisions by the executive body of a company.

2) The governance of the data warehouse: A data warehouse evolves inevitably in case of evolution of a company (for
example the creation of new services or new need for a user). Before any change, it is necessary to make sure that there
are no negative effects on the functioning of the system of the company.

The possibilities offered by a data warehouse risk not to be exploited any more, if the set up data warehouse causes
changes for the users or the bugs during their use.
The ideal is to maintain a good exchange with the users of the data warehouse to anticipate its needs.

B. Methodology

The proposed solution consists in adding layers to a data warehouse at the end to assure their functioning in a correct
way [13]:
« A layer to make sure of the validity of the data by basing itself on the systems multi-agents.
« A layer to govern well the data warehouse with the best practice of ITIL [7][1] and the systems multi-agents.
Before the presentation of the modeling of the proposed solution, we are going to present the governance, and the
systems multi-agents.
1) Governance with the best practice of ITIL
1.1) Governance
The governance of information systems [5][6], it is it proceeds which defines the way organizations manage to align the
IT strategy with the strategy of the company, and who watches that companies stay on the right track to reach their goals,
and implement of right ways to measure his performances.
The governance IT assures the effective, efficient and corresponding use of the computing to allow an organization to
reach its goals.
The IT governance [11] answers certain key issues, such as the way the IT service works altogether and what the
management of the key indicators needs.
To keep a data warehouse in good condition, and maintain it to supply a service of high quality to his users. The
researchers proposed the governance of a data warehouse with the best practice of ITIL [13].
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1.2) ITIL

ITIL (Information Technology Infrastructure Library) [1][2] is an executive of best practice for the performance of IT

services. He allows to improve in efficiency and to reduce the risks.

ITIL supplies a methodological approach consisting of a series of modules to help companies and organizations to

improve the use of their computing resources.

ITIL consists of five modules, all the modules assures the management of an IT service and align the services IT with

the objectives of a company. Five modules of ITIL are:
« Service strategy
« Service design
« Service transition
« Service operation
« Continual service improvement
2) Multi-Agent System

2.1) Agent

We define the agent as being the conception of an entity which is capable of arguing and which is the most autonomous
possible. Such an entity is also capable of communicating, of exchanging points of view, of negotiating and of
collaborating with the other entities of its environment.

Every entity is characterized by:

« The autonomy: the agent acts without the intervention of human beings or the other speakers and has a certain
control over his actions and his internal states.

» The social fitness: the agent interacts with the other agents (being able to be human beings) by means of a language
of communication of agent.

« The ability to react: the agent perceives his environment (being able to be a physical world, a user via a graphic
interface, a set of the other agents or still all these combined elements) and answers in an opportunist way the
changes which arise there.

« The pro-activity: the agent does not act simply in the stimuli of his environment, it is also capable of demonstrating
behavior steered by purposes by taking initiatives.

2.2) Multi-Agent System

A multi-agent system (MAS) [7] is a compound system of a set of agents, situated in a certain environment and
interacting according to certain relations.

The MAS possesses characteristics which allow to structure better the transmission systems of knowledge and open of
new perspectives to arrest the more and more increasing complexity of the systems which surround us (Figure 2).
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Fig 2:Representation of an agent in interaction with its environment and other agents [15]

The MAS constitutes a recent technique of modeling and it is developed from plans of reasoning or organization
borrowed from the domains of the life and the company. It is the discipline which is interested in the collective behavior
produced by interactions of several autonomous and flexible entities which operate in a collective and decentralized way to
achieve the tasks for which they were created. It is not any more a question of representing the resolution of a problem in a
hierarchical or centralized way, but rather in a parallel and joint way. The specialists make way for agents who are not any
more executed sequentially but on the contrary simultaneously. It is a new stage in the molding of the applications that
follows that of paradigm object.

C. The proposed architecture

The modeling of the proposed approach is based on the principe of the multi-agents systems which is: “Everyone must
cooperate to achieve the same goal.”
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The final architecture is made up of the following agents [14]:

Agent “user”: reactive agent who reacts when the action is necessary.

Agent “center of services”: cognitive agent can communicate, intervene and control the agent service, the agent
process and the agent knowledge base. This agent reacts according to the results generated by the agent “audit
database”

Agent “service”: reactive agent who reacts during the intervention of the agent “center of services” to accommodate
agents process to build a space for their activities.

Agent “process”: cognitive and reactive agent, hybrid agent, by cooperation with the agent “business” and the agent
user it makes a decision when it was stimulate by the agent “center of services”.

Agent “business”: reactive agent, according to the situations, it interacts with the agent “process”.

Agent “knowledge base”: cognitive agent who has for objective to recover the information from the knowledge base.
Agent “audit database”: cognitive agent, who has for objective to recover the information from the database when it
was stimulate by the agent “service”.

The architecture illustrated in figure 4 presents the first and the second layer which makes it possible to accentuate the
treatments which can ensure the good performance of the data warehouse.
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Fig 3: Modeling of the first and second layer which ensures the good functioning of data warehouse [14]
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3) Conclusion

The work presented in this paper exploits the characteristics of the agents to supply a strong, flexible, modular and
adaptable solution which covers most of the needs for a data warehouse by basing on the best practice of ITIL to benefit
from the governance.

The proposed solution presents two layers, the first layer allows to assure the validity of the data before their integration
in a data warehouse by using the multi-agents systems, and the second layer supplies the governance of the data
warehouse based on the best practices of the ITIL and systems multi-agents. It suggests tactics for all the situations of
blocking, to maintain the good conditions of functioning of the data warehouse.

As perspectives, we plan the development of the platform by specifying the features of every agent, and their behavior
at the time of the execution, and test the platform in company environments to obtain decisive results.
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