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Abstract - At the time of global competitiveness, the supply chain is of paramount importance in defining business
strategies. Its architecture determines decision-making on the flow of material, informational and monetary flows. Its
evolution, which depends on the dynamics of the market and the value proposition, leads companies to develop new
forms of coordination. This, in order to have sufficient flexibility and responsiveness to respond favorably to demand,
The organizational complexity that arises from multi-enterprise operation requires appropriate methods, models and
tools to describe study and improve design and management.
The purpose of this paper is to study the modeling approaches of a supply chain management and to propose models
based on SADT and other conceptual approaches that make it possible to understand and master the inter-agent
operation of the chain.
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I.

INTRODUCTION

Companies face many decision-making problems related to the design and management of supply chains.
The non-deterministic nature of the business environment forces decision-makers to use analytical tools to
assess the performance of their organizations.
Globalization requires companies to respond favorably to personalized needs. These behavioral changes lead
to an increased exchange of information between the actors (orders, forecasts, stock levels, delays, etc.) in order
to study and analyze these structural and dynamic changes, it is necessary to model these networks of
companies. The difficulties inherent in modeling the logistics chain are mainly due to the following causes [1] :





The heterogeneity of the entities composing it
The complexity of interactions
Consideration of the environment
The diversity of organizational structures
II.

MODELING OF A SUPPLY CHAIN MANAGEMENT

Modeling a supply chain is to describe its structure and functioning to the study in order to improve its
performance and competitive position. The modeling tools lead to the development of models, abstract
representations of the system in discursive, graphic and sometimes formal form. Modeling tools developed in
the field of business modeling are widely used to represent logistics chains [2]. Modeling is a process of
representation that allows one to obtain an approximate image of the real system following an abstraction phase.
This process facilitates the study and understanding of systems.
Modeling a system requires the definition of many simplifying assumptions. It is obviously not possible to
describe in an identical manner the real environment.
Implementing a supply chain project requires companies to control their processes internally in order to
understand their interactions externally. In this framework, multiple modeling approaches are used to describe
and analyze the organization. A taxonomy of these models is presented in [1], the Fig.1 proposes a taxonomy
composed of three large classes of models.
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Fig 1: Design of logistic chain models [1]

A. Organizational models
Modeling approaches, which stem from the organization's theory of organization, represent the organization
from its entities, activities, processes, functions, structure and behavior Fig.2.

Fig.2: Organizational presentation of a supply chain

There are many so-called "organizational" models, which are described by [3] and [4] according to
hierarchical or heterarchical approaches


Hierarchical approach

The Cartesian approach, also called "structured", are based on the techniques of the descending
decomposition of a function into sub-functions, until reaching a level of sufficient granularity to apprehend the
complexity of a system [5].
However, this approach takes little account of interactions between subsystems. Among the best known
formalisms we find Structured Analysis and Design Technique"SADT" and Structured Analysis for Real
Time "SA-RT":
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Finished products

Raw materials

Fig 3: The SADT formalism

Systemic approaches emerged in the 1980s in the face of the growing complexity of organizations and their
environments [6]
Unlike the Cartesian approach which dissociates and decomposes, the systemic approach associates and
brings together in order to take into account the global vision of a problem


Heterarchical approach

Heterarchical vision represents the evolution of architectures in manufacturing systems characterized by the
autonomy and interaction between components [7]
However, heterarchical approaches offer a static representation of the organization of the system, hence the
need for dynamic analysis tools. Trentesaux proposes four heterarchical approaches that would be "the processbased approach, the holonic approach, the emerging approaches, and the multi-agent approach" [8].
The process approach considers the company as a process in itself. It represents the organization as a set of
entities, in interaction, for the realization of processes and / or activities [9].
Among these approaches, we find the model "SCOR" (Supply Chain Operation Reference)

Fig 4: SCOR model (Supply Chain Council, 2005)

B. Analytical models
From the mathematical school, analytical models represent the supply chain from a quantitative perspective.
The scientific community to solve these problems, which would be «The Theory of Control and Operational
Research», adopts two main approaches [10].
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On the one hand, "control theory" models the supply chain from differential equations and uses
transformation analysis to understand its dynamics over time. This method is dynamic but relies on assumptions
of linearization of behavior hence the need to adapt the conditions of the real model. However, it is unable to
represent all logistics chains in all their complexity. A review of work on this approach is presented in [11]
On the other hand, "operational research" is based on optimization theories, game theory, statistics, and
algorithms applies to linear and nonlinear systems. This method does not take time into account, which makes
modeling the dynamic behavior of entities difficult to express. A review of work on this approach is presented
in [12]
C. Models for simulation
The simulation makes it possible to exploit a model, the latter having to react and react in a similar way to
the real system, [13], In order to know the dynamic behavior of the model and to predict its future behavior [14].
From a more computerized point of view, Treuil et al., Define simulation as "the activity during which,
according to a protocol and with a precise objective, a simulator is used to change the inputs of a dynamic model
, Execute it, and collect its outputs. Any model written according to the meta-model associated with the
simulator and containing at least one input parameter can lend itself to this simulation process " [15] .
According to Fig 5 Cassandras and Lafortune propose a classification of the models for the simulation along
the time axis (continuous or discrete) and the nature of variables and parameters (deterministic or stochastic)
[16]

Fig5: Classification of models for simulation

According to Labarthe, the majority of logistic chain simulation work is based on discrete event models.
These models are adapted to the dynamic characteristics and nonlinearities of the behaviors of such complex
systems. The use of simulation as an analytical tool promotes an understanding of the behavior of the system in
relation to the temporal component [17].
According to the reference [18], the simulation can have several final objectives influencing the choice of
the modeling and simulation technique that will be used. These objectives are listed in the following table:
Table 1 : Final objectives of the simulation

objectives
Validation, Evaluation,
Verification

Explanation
The purpose of the simulation is to test a hypothesis of the model
of the reference system, to verify it or to accredit the theory used
to construct it.

Communication, Training, Visualization

The simulation aims to show and share the model of the dynamics
of the reference system.

Understanding, Exploration,
Explicitation

The simulation is used to understand the functioning of the
reference system by considering the model as a miniature replica,
which can be studied more easily.

Control, Action, Piloting

The objective of simulation is to support decision-making or
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control that will affect the (real) state of the reference system.
Forecasting, Prediction, Anticipation

The simulation is used to predict the possible evolutions of the
reference system according to specific evolutions or disturbances.
III.

CONCLUSION

Optimizing the logistics chain means mastering the various operations carried out (supply, production,
delivery, transport, etc.) in order to understand the dynamic nature of the logistics chain favoring the study of
coordination and for example the interaction of transport with the various actors in the chain.
The literature review of logistic chain models - organizational models, analytical models and models for
simulation - shows the presence of several research carried out in recent years and yet the need for improvement
and improvement is still necessary.
The design of organizational approaches makes it possible to diagnose and master in a thorough way the
dynamic interactions of the various decision makers of transport of the goods and the actors of the logistic chain
taking into account external constraints and influences.
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