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Abstract. Small companies, like their larger counterparts, need information
systems to drive and measure their performance. Until now, only large firms
had access to ERP' technology, but the market is increasingly tapping into to
the needs of small businesses. For many SMEs®, however, the difficulty lies in
navigating the choices available and defining their specifications for this type of
information system, especially since few tools and methods exist to help them.
This is why we have developed an enterprise modeling-driven method for needs
specification: the information in a company's business model is used to prepare
its ERP Functional Specification.

Keywords: Enterprise Resource Planning, specifications, Enterprise Modeling,
SMEs.

1 Introduction

The research presented in this article was conducted in collaboration with the IMS
Laboratory at University of Bordeaux 1, and with “Atelier du Piment” — a fast-
growing company with a staff of ten, which grows, processes and markets the Espe-
lette variety of chili pepper sold under the trade name “Piment d’Espelette AOP*”.
The company wanted to improve its organizational structure, and undertaking a
project to overhaul its information system with the integration of ERP software was
completely in line with this aim. The research presented herein was carried out simul-
taneously with the company's ERP project.

! Enterprise Resource Planning.
2 Small and Medium Enterprises (SMEs).
3 Protected Designations of Origin.
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Regardless of its size, sector or line of business, a company has to implement various
functions in order to exist:

Procuring materials or goods, collecting information

Processing, however simple or complex

Selling products or services

Keeping records for tracking, measuring and monitoring purposes
Setting up a dashboard to understand and analyze

These functions need to be implemented in a coordinated, well-thought-out and ef-
ficient manner. Thus, a company can be seen as an organized system that is constantly
changing.

To represent the organization of the complex "company" system [Le Moigne, 1977]
breaks the company down into three sub-systems: a decision-making system, an in-
formation system, and an operating system.

The information system plays a central role in the company. Every company has an
information system, which may be more or less formally structured, and which may
be used by a single person or by a limited number of decision-makers, but the purpose
of this system is the always the same: to enable understanding and analysis in order to
improve performance. However, the larger the organization, the more complex the
information system will be.

Information systems, especially ERP solutions, are key components of companies.
The difficulty of integrating ERP software will depend not just on the size of the
company, but above all on the scope of the project and the functional needs that the
ERP will have to cover. Not only is deploying these solutions challenging, but these
projects come with risks and the stakes are high. [Holland and Light, 1999] state that
information system projects are first and foremost company projects.

Considering the difficulties that can arise in these projects, specialists look for the
key success factors. [Mamoghli, 2013] has created a classification of studies on the
risk factors and success factors for ERP projects. Of all the factors listed, in this ar-
ticle we will focus on the ERP software selection phase. Choosing an ERP solution is
a complex task, particularly for SMEs. At this stage in the project, the company needs
to be able to define and formalize its needs in order to choose one of the ERP solu-
tions on the market.

The challenge for SMEs is that few resources are available to help them define
their requirements. This is why we propose in this article a needs specification me-
thod based on the use of enterprise modeling.

In the first part, above, we have seen that a company can be considered a complex
system, in which the information system plays a central role. We have also pointed
out the difficulties that SMEs face in specifying their needs for ERP projects. In the
second part, we will present a state of the art review of the main research on ERP
software that has served as our reference base. We will then address the problem of
the definition of needs in small companies, setting out our proposed method of using
the company’s enterprise modeling information for this purpose. Finally, we will
illustrate the application of this method through a case study on "Atelier de Piment".
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2 State of the Art Review

To establish the broader scientific context for our research, we will first examine the
ERP life cycle. We will then discuss ERP alignment and enterprise modeling. Lastly,
we will define the role and purposes of the Functional Specification in ERP projects.

2.1  ERP Life Cycle

There is a considerable body of research that has focused on ERP project phasing.
[Mamoghli, 2013] presents a literature review. [Botta and al., 2001], [Deixonne,
2001], [Darras, 2004] proposes different ways of breaking down projects, which can
be more or less detailed. There are five main phases: the pre-project phase, the pre-
installation phase, the installation phase, the post-installation phase and finally the
post-project phase. Our work focuses on the pre-installation phase. A poorly-realized
definition of needs can negatively impact the ERP installation phase, since if the se-
lected ERP software does not match the company’s real needs, there is a greater risk
of misalignment between the ERP and company processes.

2.2  ERP Alignment

[Mamoghli, 2013] defines the Misalignment Risk as the probability of misalignment
associated with the ensuing loss if the misalignment occurs. It is the probability that
the processes placed under ERP control will not be aligned with the company’s real
needs and processes.

For [Botta and Millet, 2005], managing ERP alignment is a necessary key success
factor for ERP projects. [Mamoghli, 2013] proposes a model-driven engineering me-
thod called “Model Driven - ERP Alignment” which reduces the effect of Misalign-
ment Risk. This method involves a model-based alignment process enabling the fol-
lowing:

e precisely identifying situations of alignment and misalignment between the models
of the processes the company wants (AS-WISHED) and the models of standard
ERP processes (MIGHT-BE);

e constructing the model of the processes to be installed (TO-BE), step by step, in a
guided manner, through the combined use of evaluation criteria and decision-
making.

For this method to be applied, the AS-IS, AS-WISHED and MIGHT-BE models
need to be based on the same formalisms. While creating AS-IS and MIGHT-BE
models is fairly straightforward, constructing the AS-WISHED model can be much
more complex, as in order to do so, the company must first have a precise vision of its
needs.

We find that this method works well in the context of a company that is already
well-structured, and which has a fairly homogenous information system. However, we
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are not convinced that this type of method is appropriate in the case of small compa-
nies, which often rely on less sophisticated and somewhat informal information
systems, and where there is too wide a gap between the existing system (AS-IS) and
the target system (TO-BE).

In the following paragraph, we will lay out the modeling method and the interac-
tion model that we presented in a previous paper [Lacombe and al., 2013].

2.3  GIM* and the Interaction Model

The GIM developed in the 1990s, based on the GRAI (Graph of Results and Intercon-
nected Activities) method, was designed to provide tools for analyzing and designing
complex production management-type systems in industrial engineering contexts
[Chen et al., 1997].

This method uses three graphic models to represent the three modeling views:

e The decision-making view: GRAI grid,
e The information view: UML class diagram,
e The physical view: IDEFO diagram.

The interaction model that we have developed incorporates these three modeling
views. It does not model a specific system, but rather the interaction between these
three modeling views. The purpose of the interaction model is to provide a graphical
representation of a management step or process that can be defined as “special” —
meaning a “non-standard” ERP function or process, one not supported by off-the-
shelf ERP software.

We will now discuss how the information contained in the models produced is
used to formalize the company's requirements in a Functional Specification.

2.4  Functional Specification

A Specification serves to formally express a need and to explain it so that it can be
understood and validated by all stakeholders in a project. [Equey and Rey, 2004] ex-
plains that writing a high-quality Functional Specification helps limit cost overruns,
increase companies’ satisfaction and improve relations between the different stake-
holders in the project. Another advantage is that this helps the project team appropri-
ate the issues at stake in the project.

Writing the Specification is a key component of the ERP selection phase for com-
panies of all sizes. However, the level of detail used to describe the needs is different
for different-sized companies. Specifications for large-scale enterprises will include a
highly-detailed and in-depth study of the functional requirements, whereas SMEs will
not go into as much detail in defining the needs in their specifications.

* GRAI Integrated Methodology.
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3 Model-Driven Needs Specification

In this scientific context, and drawing on our previous work [Lacombe and al., 2013],
we propose a method for formalizing needs in a Functional Specification using the
information contained in the GIM models and our interaction model.

Before explaining the method, however, let us first identify and define the main
components of an ERP Specification.

e Presentation of the company

The purpose of this part of the Specification is to describe the company in terms of its
legal structure, environment, line of business, market and offer. Going beyond these
simple descriptors, this part should also convey the company’s values and business
dynamics.

e Description of current systems

There are two parts to this description of the current systems. The first serves to de-
scribe the company’s physical processes, e.g., manufacturing, acceptance or goods
shipping processes. The second part describes the existing information system, speci-
fying the hardware and software in place within the company. This component of the
Specification needs to define the precise status of the existing resources within the
company.

e Presentation of the project

The purpose of this part is to identify the context and objectives of the ERP project.
This is also where the scope and functions to be covered by the ERP solution will be
defined, along with any interfaces with third-party applications that need to be taken
into account.

e Description of needs

Two types of needs need to be defined: functional needs and decision-making needs.
The first type, functional needs, can include aspects that are considered standard ERP
functions or more specific “special” functions. The needs are classified according to
company functions and defined in the models. The second type, decision-making
needs, refers to management-related or performance measurement aspects. This is
where needs in terms of statistical reports and dashboard performance indicators will
be defined.

As shown in Table 1, the GIM models and our interaction model will provide the
information needed to complete certain parts of the Functional Specification.
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Table 1. ERP software requirement specifications and models used

GRAI IDEFO Interaction
Grid Diagrams Model

Presentation of the company - 20%

Legal structure - - -

Environment - - -

Factors specific to line of
business

Customers - - -

Products and services - - R

Description of current systems - 10%

Physical processes - X -

Information system - - -

Presentation of the project - 10%

Objectives - - -

Functional coverage - - -

Description of functional needs classified by functions - 50%
Standard needs X - -
Special needs - - X

Description of decision-making needs / Subject of subsequent research - 10%

First, we will be able to use the IDEFO diagrams to describe the company’s current
systems and physical processes. This modeling language is used to represent the se-
ries of activities in a process, the incoming and outgoing flows, the resources used
and the monitoring data for the various activities.

Second, using the information in the GRAI grid, we will be able to create a de-
tailed list of the desired functions to be supported by the ERP software. For this to be
effective, it is important to use a GRAI grid that provides fairly detailed descriptions.

Finally, the interaction model will allow us to provide more detailed specifications
for certain steps or management processes that require more in-depth analysis.

In the following section, we will illustrate the use of these three models through a
case study.

4 Case Study: “Atelier du Piment”

The specific aspects to be taken into account for this activity are: traceability data
entry and the weighing equipment used. In this case, the function is included in the
GRALI grid, but requires special attention.
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Fig. 1. IDEFO — Chili powder manufacturing process, to be included as-is in the Specification
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Fig. 2. GRAI grid — Tasks classified by function and organized into decision-making centers
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Fig. 3. Interaction model — Record of incoming fresh Espelette peppers in stock
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5 Conclusion

In the first part of this article, we discussed how a company can be seen as a complex
system, in which the information system plays a central role. We also pointed out the
difficulties that SMEs face when it comes to specifying their needs for ERP projects.

In the second part, we examined the broader scientific context for our research,
first discussing the ERP life cycle and the issue of ERP alignment, then presenting the
GIM and the interaction model, and finally defining the role and purposes of Func-
tional Specifications in ERP projects.

In the third part, we proposed a method for using modeling to write a Functional
Specification. We first identified the main components of an ERP Specification, and
then associated them with the most appropriate models, respectively.

In our ongoing work, we would like to develop a method to help SMEs specify
their decision-making needs. While we have not yet addressed management aspects
and the measurement of company performance through performance indicators and
dashboards, these areas are of course highly relevant to our work on SME needs
specification.
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