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Abstract
When we consider that quality concerns all the areas

that can be improved, we do not limit ourselves to the
quality of products or services, but we extend the horizon
to the quality of the management of men, the financial
results, the 'environment... and in general to everything
that concerns us. This naturally leads to the research for
quality being similar to the research for progress, better
situations, which tend towards an ultimate state of
excellence; it is a dynamic of uninterrupted actions of
progress. The word quality itself reduces the concept that it
must represent.

As it is the case in our current community and for a
given society, there are several actors that influence the
way the company operates. In this paper, we wanted to
define quality in all its prospects approach and process as
well as the structure of a quality system and a quality
management system, without forgetting, of course, the
process approach that characterizes the most the
establishment of quality approach.

Keywords: Quality, Quality approach, Process approach,
Quality system, Company.

1. Introduction

The Quality is an important goal since consumer needs
have been integrated into the decision-making loop and it
is becoming a real strategic and offensive tool to face the
new challenges of the company [Cartan 2006] [1]. It is
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currently considered one of the main levers with which a
company can increase its overall competitive position.

The quality has become essential to ensure that a
company's products and services meet the needs of
customers regardless of their field of activity or size.This
observation requires companies to master and improve their
processes almost continuously in order to guarantee the
expected performance and satisfaction of their customers in
order to ensure their sustainability and competitiveness.

In this sense, quality is to be considered as a key
business process that is integrated with other processes
such as the maintenance process, the production process ...

It should not be limited to a particular function or
department of the company.

2. General Context

The quality objectives depend on where you stand to
analyze quality. For this, quality experts distinguish
"partners for quality". These partners are: the company and
the customers. The objectives of each party therefore differ,
depending on the status of each party.

2.1 The objectives of the company:

The company is a set of facilities and people with
responsibilities, powers and relationships. It is an
economic actor producing goods and services for other
actors in order to get benefits [36].
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Its objectives are related to its obligations to the outside
world (customers and society) and to itself. It also has
commitments to honor towards its composing parts.

The company must satisfy the customer. She is led to
espouse the point of view of this one as to the quality.

It must provide him with the desired quality and the
elements of trust in that quality. Also, towards the
customers linked to it by contract, the company must
respect the clauses in terms of quality, price and time. This
constitutes for her "external objectives to be achieved.

The objectives "In-house" come from the company's
obligations towards its employees and shareholders; or in a
general way, to those who put the means at his disposal. It
seeks  profitability, = competitiveness,  sustainability,
progress.

Improving the quality of its supplies and services, gained
through better process control, is an essential factor in
profitability and competitiveness. For, according to the «
chain reaction» taught by Deming7 to the Japanese since
1950, this improvement in quality makes it possible, with
the reaction of the costs of non-quality and cost prices, to «
gain market share, thanks to better quality and lower
prices».

2.2. The Customer objectives:

The customer is a person or group of people who receives,
for payment, a product or service and benefits from the
benefits of that product or service [37]. The term
"customer" applies to the business, the consumer, the end
user of a product, the retailer, the recipient or the buyer.
The customer is the most important player in the business
because it significantly determines the survival and
development of the business. Its objective, in terms of the
quality of the products or services offered to it by the
company is very delicate.

The customer wants to have, in advance, a probability as
high as possible, if not the absolute certainty, that the
product or service he will have will meet his needs. He is
very attentive to the quality of what he acquires.

The objectives of the customer, facing the products and
services of a company, come together under the name
"customer requirements". His relations with the company
are most often limited to the satisfaction of his
requirements, and therefore of his needs or expectations
formulated, implicitly and, if not, imposed.

Nowadays, the impact of quality has been profoundly
expanded, since it affects not only the product, but also the
manufacturing processes, equipment and people, the
organization and all the working procedures within the

company. of the structure. Beyond the quality of the
product, it is necessary to glimpse all the aspects and
factors contributing to the finished product. It is therefore
important to become familiar with quality management.

3. State Of The Art Of Quality
Management

The quality approach offers a wide range of support tools
(method, analysis, statistics, monitoring and control).
These tools, created and / or disseminated by the main
founders of the quality approach in the context of their
consulting activities with companies, are educational.
It is useful to divide quality tools into two categories:

3.1.The complex tools :

Used in the fields of engineering, logistics, metrology,
statistics, planning and method services ... These tools
were often created at the beginning of the last century.
Most of them are already included in Joseph Juran's (1951)
[2] book « Quality Control Handbook » a booklet by Mc
Graw-Hill Book Company that collects concepts, tools,
and approaches to quality improvement.

3.2.The simple tools:

The simple tools to help reflection, analysis, method,
usable by any public without special training. It is the
JUSE (Japanese Union of Scientists and Engineers) who
will make the first systematic broadcast in 1977, 7 tools
"all public" selected for the simplicity of their use. These
tools have been referred to as the "7M" (1-Pareto Diagram,
2-cause-effect diagram, 3-layering, 4-check-list, 5-
histogram, 6-scatter diagram, 7-graph / control chart).

¢+ To analyze a performance :

e It is possible to check the performance from a
control chart. (United States) (Author: Walter A.
Shewart) (Variants: Dashboard Monitoring,
Statistical Process Control (PSC): A Quality
Management Approach in Which Statistics Are
Measured Using Statistical Techniques process to
determine if changes need to be made or
maintained as is).

e The Benchmarking: is a marketing or quality
management technique that consists of studying
and analyzing the management techniques and
organizational methods of other companies in
order to draw inspiration and obtain the best from
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them. It is an ongoing process of researching,
benchmarking, adapting and implementing best
practices to improve the performance of processes
in an organization.

two months. In 1954, Japanese industry will call
upon Juran [2] to expose the managerial aspects
and methods of quality deployment. Nevertheless,
the name of Deming remained attached to this tool.

The Six Segma Method: (USA) management
method based on a process of continuous
improvement of quality. Equivalent: PDCA, of

which it is an improved version.

+ Comparative analysis :

+ Comparative analysis :
Advantages Disadvantages

Control card * An mprovemznt of qualty and The Shewhart control chartis
productivity relatively insensitive to smal
 Therr use by operatorsto conmol s | disadjustments Jess thana sigma}:
Process Ttoftenhappensthatthe
 Promoting theprevention of defeets | disadjustement of the process s
* Process stabilization slow andprogressive. On
* The contribution ofa cormon contfnous processes in particular.
language ltis thennecessaryto detect very
* The separation ofthe causes of eatly this disadjusunemllo ait
variation. befarzthe process deviates from

the target value.

Benchmarking Internal Benchmarking: Quickly Internal Benchmarking: We stay
leverage the best known processes withn the same values 've always
itemaly. adit ke that".

Competitive henchmarking: [dentfies
Competitive Benchmarking:

the measures or performance idicators ‘
Does nottakeinto accountthe

ofthe most sucezssful organizations or .
businzss context and doesnot

Compettors. document the processes that are

Functional Benchmarking: Brings new diving perfommance

standard exanyles. [dentfies and

documents performance related Functional Benchmarking:
Limited tomivarsal and

proCesses.
comparableprocesses. It
Represents aninvestment in tm
andmongy.

Table 1: Comparative analysis to analyze a performance

KD
L4

To frame the piloting :

It is possible to use the Deming wheel: (US) steps
to set up quality control. Another denomination:
the PDCA (Plan - Do - Check - Act: design,
implement, control, react), the "wheel of quality™.
This method was initiated by the Juran [2] and
Shewhart [3] quality experts at Bell Telephone in
1925. W. Deming, a statistician who had been a
student trainee with Shewhart [3] at that time will
discuss this tool in Japan in 1950 when he was in
charge of giving series of courses on statistics for

Advantages Disadvantages
Six Segmal » Adapts naturally to sectors whose * There are many differenttocls
operationis based onthe Process' mode. thatneedto beused
* By measuring and analyzingthe causes | ltis importantto havethe }“51“5‘
. . level of accurate dataand business
ofprocess dnift, makesthe organization .
i participation.
ofa companymorerelisble andbetter | | ¢ eryonein aseciety shouldbe
meets the neads ofthe end customer. readyto help with data collection
* A decreasein rejects, retouching and | and assessment processes. If
more generally non-quality costs; comparies arenotready to
+ Improved machine availability and negotiate business changes, then
syntheticrate ofretum] (TRS); the programm doesno.m'ork‘ )
* Better market share as a result of ‘?‘.'h.en.data and detaiedbusiness
] ; statistics are not available the
mprovedproduct quality. results of the data collaction are not
accurate. Insome cases, the
evaluation canbe very expensveif
the data are not available orif the
process takeslonger thanexpected.
Deming wheel » Help self-employed workers and Being a basic tool, Deming's wheel

consultantsto solve problemsina
concrete way.

» This organizationaltechniqueis
particularly suitable for major decision-
making, requiring strong mvestments, or
for a strategic market position.

» provides a foundation for the
sustamability of any activity where
expertise 1s required

quickly reaches its lmits.

For example. 1t does not provide
for solutions to unforeseen
situations or emergency
managemert requing radicaland
rapid altematives.

Italso remams very closed to
creative and mmovative approaches.

If one wishes to use such an
approach, it seems good to
combineit with more advanced
methods.

Table 2: Comparative analysis to frame the piloting

% To analyze a functioning :

e "The flow chart (synonym: flow chart)."” Codified
diagram representing the successive and logical
steps of a path and showing the interactions of a
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procedure, a process or a system using a set of
figures interrelated geometries (eg rectangles or
lozenges).

The PERT tool : Project Evaluation and Review
Technique (PERT), a project management method
for defining the tasks and deadlines of a project
and ensuring its followed.

To investigate the causes of defects and describe
their impact :

The Cause and Effect Diagram or diagram
d'Ishikawa Kaoru Ishikawa [4] (synonym:
fishbone diagram). Diagram to examine the root
causes of problems. By continually asking the
question "Why? You end up discovering the real
cause of the problem. Usually used to highlight
the causes of a problem and group them into
separate categories (eg method, labor, material,
machinery, materials).

Pareto Diagram. Author: Joseph Juran [2]
(synonym: 80-20) (variant: the curve A-B-C
Pareto diagram cut into three segments delimiting
the treatment effort to be performed). Simple bar
graph, used after data collection to classify causes
of problems and set priorities for action. It
identifies the causes of problems by the extent of
their effects and helps to define improvement
activities in their order of priority. The use of this
kind of graph gives rise to the rule of 80-20, that
is, 80% of the problems stem from 20% of the
causes.

The Histogram. A bar graph showing the
distribution of a variance. It also shows the
deviations from the norm, in the form of selective
analysis for example. It measures the frequency
with which something happens.

Comparative analysis :

80

Advantages Disadvantages
[shikawa Diagram + Allow the decompositionof a stuation | * Difficulty in adaptingtemsto
orproblem into several dimensions (or | education;
typesof causal factors);
+ Static representation of complex
+ 'Decenter" the pomt of view of those | andtherefore evolving situations;
who make the diagnosis;
* Focus onwhat does not work
* Constitute a dizlog tool or diagnosis
sharedbetween actors.
Pareto Diagram + (ptimize mventory management + The quantitative aspect (generally
financial) conceals the qualitative
+ Rational analysis aspacts: aninexpensive but
’ strategic stock i the production
wil notbe identified by the
method.
+ They do not provide knowledge
ahoutroot causes
Histogram » Mustrates the shape ofthe distnbution | * mpossible to read exact data

+ easyto clear trends

+indicated frequency

+it 15 more difficult to compare two
sets of data

* gply for continuous data.

Table 3: Comparative analysis to investigate the causes of defects and

describe their impact

% To choose the appropriate solution :

e The compatibility matrix: allows you to select
among several solutions, those that are best suited
to a context and based on some predefined

criteria.In  other words,

it is a question of

measuring to what degree each of the proposed
solutions is compatible with the determining
criteria of a project.
e The 8D approach (to ensure the complete
resolution of a problem).
e Decision tree : Representation in a tree structure
that allows from a starting point to decline all
intermediate objectives and means to implement.

+ Comparative analysis :
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Advantages Disadvantages
The compatibility * All solutions are checked. » Disregard any mteractions that
malrix o . may occur
+Exch solution is studied according to all .
the criteria.
* The need to fill each box requires
everyons to agree
+ The ideal solution, when existmg, is
immediate.
+ The limits of the optimal solutions studied
are also highlighted.
* The formalization of the answers allows a
quick reference.
The 8D approach * Method is to be participative or even + 8D traming can be long and
collaborative. That is, it can be used to difficult to develop.
manage inte-service problems, customer /
;upphe'r relationships or even mter-process | Requires traiming i the §D
135128, problem-solving pragsss as tools
for collecting and malyzing data
+ Effective approach to identifymg a root such as the Pareto chart, and
cause, developing appropriate actions to flowcharts to name just a few,
elimnate root causes, and implementng the
fmal comrective action.
Decision tree +"mtellipible” kmowledge - expert validation | stability problem on small
(if not too big tree databases (very small shests)
» direct translation of the wee to 2 rule base
» automatic selection of relevant varishles . . _
* non-parametric » "step-by-step” search: difficulty
+undifferentiated treatment according tothe | im fmdmg certam mteractions (sg
type of predictor variables sor)
* obust agaimst outliers, solutions for
missmg data ) )
* tobust agamst redumdant variables * poutly adapted to scoring
+ speed and ability to deal with very large
bases * pooret performance i general
' mg‘]h rule iterpretaton. with unselected compared to other methods (m
vatiables )
+ Possibility for the practitioner to mtervene reaity, perfomance stongly
in the construction of the tre. dependent on the size of the
lezming base)

Table 4: Comparative analysis to choose the appropriate solution :

7

+«+ To optimize - secure a process :

e AMDEC or Analysis of Failure Modes, their
Effects and Criticality.

e Gantt Diagram. The Gantt chart is a tool for
modeling the planning of tasks needed to
complete a project. This is a tool invented in 1917
by Henry L. Gantt. It serves as a support for
setting up and managing a project.

e The matrix "QFD" (Quality Function
Deployment), also referred to as the "house of
quality". This is a double-entry table that cross-
checks the process steps and customer
requirements. A system of notation makes it
possible to specify the critical points in the matrix

https://doi.org/10.5281/zenodo.1467667
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and even to follow its evolution (= figurative
scoreboard).

e The

Kanban, label system

for production

monitoring (used in just-in-time).

e The Pokayoke : warning system to avoid (yoke)
errors (poka) at the operator level (use of simple
means such as sight and hearing to prevent
operational incidents). Invented by a Japanese
engineer named Shigeo Shingo (SMED system
designer).

4+ Comparative analysis :

Advantazes Disadvantzsss
AMDEC = Customer satisfaction = Baquires tremendous work
= The manaz=ment of continnouns improvement = Naot adapt ta projects in feal
time
= Improvad communication.
= Optimization of =ffort
» Impravad stability of products, procasses, sevices | Detwesncostand AMDEC
and machinss anzlysis and the costof
impravement
* Cost reduction
= Optimization of contrals
* Eliminztion of failuse’s canses
Gantt DHasram = It allows tg xizmElize the complexity = They can becoms
entrzordinanly complex
= It orzmizes aur thonghts
» The bar's size doss not
= It shows that we know what we ar= doing indicate the amount of wark
= It should help us to d=fine 2 rzlistic schadule = They must be constantly
updarsd
= It is 2 3004 comerunication taalon the pragress of . )
the project = Difficult to primt on ashest of
Ad oreven AJ paper
Matrix « QFD » * The DFQ looks for the costomer's "seted and * Cust0fmer perceptions ars
"unspaken’ raquirsments and meximizes the 'positive’ | identifisd by madet study. If
quality (such zs s=s= ofuse, fun, luxney) that orsates | the study is of poor quelity,
value Traditional quality syst=ms zim to minimize then the entirs analysiscan
nagzztive quality {such as defcts, poor service) have neg=tive consequences for
sacisty.
* The DF() makes invizible requirements and
strategic advantasss visible This allows 2 company | - Thenesds and r=quirsments of
ta priagitize and pravide relyinzon them ham
» Diesim and menufacturing cost decreased. methodical thinking can make
N h adaptation to the chansing
- Impaaved quality. 1_1&3:1; ofthe markst mars
complex
= Increzsed customes satisfaction
EANBAN Inventary manzssment nsingthe Kanban methad has | Forthe EANBAN methad ta
many advantasss: work properly, it must be
ensnged:
= Quick implementation thatdoss not requirs larss
financizl investments = the responsivensss and
relizbility of the prodnction
= Reduced manufacuring and delivery timss team, but also supplien;
= Reduction of production and storass casts = the quality of the orzanization,
- Optimization of the traceshility of orders * that the method can be
implementsd in the company
without takinztoo many risls
POEAYOEE = A process in which all (hemens as wellas = A paka-yoke is most ofien
machines) doss well the fisst time is mors profitsbls | single-fask it snswers ons
and mare enjoyabls: problem at the time

= Mlogz profitzble beczuss
: tinza h

everyones is less

amistakz orto letons 20

we do nat wastz
-

afrzid to maka

= Of congsz, quality is 2lso impraved by reducinethe
risk of delivering a non-complian prodnct ta
customers (int=mazl and extemal)

= The brzins of all can be mabilized on improvement
instead of spending enerzy ro avoid mistakes

* A pakz-voke detection can be
imared

= the operator overrides
the zlent, voluntasily or
nat
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Table 5: Comparative analysis to optimize - secure a process:

To manage the first steps of an analysis:

Diagram KJ. It is part of the 7 quality tools
broadcast by the Japanese. Originally referred to
as Affinity Diagram, it is frequently identified by
the initials of its designer Kawakitaliro [5]. Very
frequently used in the animation of the working
groups, this diagram serves to gather ideas,
opinions related to various problems and to create
links between them in order to bring them closer
by categories.

The QQOQCCP ("Five Ws" or "BW2H"): A very
effective quality tool to identify as completely as
possible a problem, a cause, a given situation.

Very useful also in the work of writing procedures.

His name comes from the questions that must be
answered:

- What? : What is it about? (Object, operation,
nature, ..)

- Who?
qualification)
- Where? Where does this happen?

Who is concerned? (Performers,

- When? : When does it happen? (Duration,
frequency ....)
- How? : How should we proceed? (Tools,

materials, method ...)
- How many? : How often does this happen?
- Why? : Why is this happening this way?

Analysis of strengths and weaknesses. The tool
can simply consist of a table distinguishing the
two categories. The origin of this method is
attributed to Kurt Lewin.

The Brainstorming: Collective method of
collecting ideas on a given problem in order to
facilitate the search for its causes and / or
solutions.

The QRQC (Quick Response, Quality Control)
method developed in Japan and then taken over in
France and Europe by the automotive supplier
Valeo in 2002. First used in the automotive
industry the QRQC method is now more widely
used. The QRQC is a visual problem solving
method, closer to the field, involving the person
who detected the anomaly. Each detected problem
must be immediately identified, characterized and
analyzed in the field by the people concerned

2018 International Journal of Computer Science Issues

using the incriminated documents; Corrective
action must be defined and implemented within
24 hours. The analysis of the problem must make
it possible to identify the factor or factors causing
the occurrence and non-detection of the problem.
Once the influence of the factors on the problem
is demonstrated, a five-fold analysis must make it
possible to arrive at the root cause which is at the
origin of the defect. Finally this root cause must
be the subject of a learning card or a
"LessonLearnedCard" in English in order to
capitalize and share this experience in the
company.

+ Comparative analysis :

Advantags: Dizad

QUOGCCE *Easviousa.

» The disadvantagz is that ona
someatimes triss to absolutely "fllall
the boxes". However, itis quite
possible thata guestion {for sxampls:
* Can bausad in groups orindividually. whers?) Has no intarest.

» The versatility ofthe tool.

* Avoid forgetting an important elemant to
tha succass ofaproject.

» Allows the making o fan exhanstiva list of
ideas.

ETDHagram » Clarification of a problem by extracting #Tt is helpful to gethelp froman

warbal data from a chactic situation. sxperiencad facilitator, asthersars
some difficultiss withthe tool.
» Natural grouping of data. Framsvods for
ordering ideas. A delicats aspactis knowinghow to
handle the levals of abstraction,

» Maks it a5y to comea upwith new ideas becauseitis necessary to bring the

"BREAKTROUGH". slementary idsastogzther and give
them a title of higher laval of
» Precise targsting of the problam sbstraction.

+ Clzar racognition by everrone.

* Inwolvemsant ofthe memmbars thus
improvingthe cohesionofthetzam.

* Avcarsnaess ofthe problem

Analysis of * Allows [inking intermnal and axtamal = Oftan subjective, wadknassas may
strangths and glements withina singls analvsis bz underastimated
wealmassas + Quick visusl represantation ofa « Internal / external differmtistion
strategy can ba difficult
* Can bz dons internally » Should be supplemantad by
othar tools of stmtesic analysis
(PESTEL, Matrix of Poster, ...}
* Dvnamic mathodthat allows the « The transcription ofproblamsis
participation of savaral lavals of the done manuslly, which cancauss
hisrarchy. some problams of comprahension.

» Vary visual tool, whars theinformation is »Ifthe companvdossnothavea
arranged in & practical way {visual culturs of continuous improvamant
managsment). and quality, theimplamantation of
the method may seem "simous”.
= Low applicationcosts.

* The success of the mathod goas
with a serious involvement ofall the
staff.

»Usas toolsthat ars zasy to leam.

= Continuous improvemeant.

Brainstorming | * Allows vou findalot ofidaas.

* Tha ideas found do net always
corraspond to solutions andthose
that ar= already in the formofa
solutiondo not necessanlyanswar It
is necessary to criticize theideas
found by transforming them into
useful solutions, thatis to sav
adaptad to the problam.

+ Allows evaryons to eaxprass
themselves.It's a way of motivating a team.
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Table 6: Comparative analysis to manage the first steps of an The quality process is so defined in relation to other types
analysis of processes and cannot be located either in a particular
function of the company or even in a single structural level

[Lopez 2006] [10].

4. Research Problem 4.1.The quality process in the different structural
levels of the company:

The quality process should be seen as one of the processes "The quality process is not exercised by a single
of the company [Vernadat 1996] [6], [Dessinoz 2000] [7]. department in the company, all departments and all its
The quality process involved in obtaining a high- employees have a role to play in obtaining the quality of
performance product only makes sense when considered as products and services in the company" [Gogue 2000 ] [11].
part of the company. Integration is, in general, a Thus, the quality process is usable in the different
destruction of the company’s organizational barriers in structural levels of the company with the objective of
order to improve its synergy so that all activities can be realizing precise quality activities. In this sense, this
carried out in a more productive and efficient way process can be broken down into the different levels :

[Vernadat 2002] [8]. In this sense, system engineering (IS), strategic, tactical and operational [Marcotte 1995] [12] ,
through 1SO / IEC 15288, classifies the quality [Gentil 2001] [13], [Pujo 2002] [14].

management process as one of the business processes that
coexists with project processes, contractual processes and

technical processes [ISO / IEC15288 2002] [9] Stratesic Level A
* (ERP)
Y L C:_——-_) Designate quality magfagers { estalish quality auditors
I = plan resources / prefarethe organidgtion for certification
Process of defining party .
Planning process. Management processof the requirements plan fof qualify mprovemdpt | ...
business envircnment
Requirements Anzlysis
Investmant management Frocess Tactical level
Froject evaluation process process ) . . .
Architecture design process (MES) Adapt methbdologies or methods formasiring and

Process management system

improymg quaklity / Vénfier les actions dyalité
/ Identify quality problems / ...

‘Broiest s=ering procas lifecycle processes
Implementation process

3

Quality management

Decision process process
C nesraian praces Operational level
Risk management procass Fesouree mansemert (Production control)

process
Merification process

onitor the product — process / treat non-confo
Introduce corrective and preventive actions / ...

Configuration management |
process Transition proces

Information management
process Validation process

Fig. 2 Quality activities in the different structural levels of the
company [Marcotte 1995], [Gentil 2001], [Pujo 2002]

n process

[ | o Atthe strategic level :
\—/ Operating process
Aequisition proces This structural level of the company integrates quality
Withdrawal process activities related to the notions of quality planning, policy

Supply process

and quality objectives in the company. It also contains all
quality activities related to 1SO9000 certification. The
Fig. 1 Positioning of the quality process according to the 1SO / IEC Quality management at this level must therefore define a

15288 system engineering standard [ISO/IEC15288 2002] general quality policy containing internal requirements
relating to product quality and a plan for improving quality.
The purpose of the plan is, on the one hand, to specify the
control points of the processes, according to the
importance in relation to the risks incurred, in particular
for the quality of the product or service, and, on the other
hand, to make choices regarding methods and quality tools
to use and support their deployment in the company at the

In Systems Engineering, the goal of this process is, first, to
ensure that the products, services, and lifecycle processes
of a system meet quality objectives, and second, to improve
the overall performance of the company. by integrating this
process with others.
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tactical and operational levels. This quality plan is carried
out in collaboration (in parallel) with the production plan,
the maintenance plan, which will integrate the
constraints resulting from this activity.

In the same vein, the IEC62264 standard, in parts 1 and 2
[IEC62264-1 2003] [15] , [IEC62264-2 2004] [16], shows
that the role of the quality process at the (strategic) ERP
management level is to define the "good" steps to maintain
quality in relation to customer requirements from product
design to marketing and delivery.

o Atthe tactical level:

The quality process operates at this level more specifically
on technical type processes such as production and
maintenance. This process encompasses quality activities
related to the concepts of mastering and improving quality.
The purpose of the quality process at this level is to control
the quality of the products and the quality of the
production processes in the broad sense. The attached
activities ensure the satisfaction of the requirements for
quality, identification of quality problems, verification of
quality actions, etc.

Depending on the objectives defined at the strategic level,
the implementation of the means, among the methodologies
or the approaches used, is to plan the actions that will
make it possible to forecast the quality activities according
to the quality improvement plan defined at the higher level,
and the planned quality control activities on lower level
processes. The management of products and resources of
the notion of quality can be adjusted according to this
quality plan. This planning of quality activities must be
carried out in coherence with the production process.

For its part, the IEC62264 standard, in parts 3 and 4
[IEC62264-3 2007] [17], shows that the role of the quality
process at the Manufacturing Execution System (MES)
level is also to check the quality actions in order to
guarantee the respect of the performances expected from
the production system and the product. Indeed, the quality
process at this level (tactical) realizes the link between the
strategic level and the operational level in order to follow,
in real time, the progress of all the production activities.

o  Atthe operational level:

The objective of the quality process at this level is to put in
place the activities and means to verify that the results of
the technical processes comply with the specified
requirements in terms of quality. It is about achieving
quality control and dealing with nonconformities related to
the process or the product itself. So, quality activities at

this level are supported by the implementation of quality
methods and tools. These methods and tools enable the
implementation of corrective and preventive actions that
are launched in accordance with the quality plan defined
above. These actions lead to activities related to the notion
of improving the quality of manufactured products and
their production processes. Some of these activities are
integrated into the production range, so of course they need
to be coordinated with the production activities. In the
same way, the IEC62264 standard, in parts 3 and 4
[IEC62264-3 2007] [17], shows that the quality process is
theoretically integrated into the production control system.
The role of quality at this level of the business is to
monitor the product / process, execute the control and act
on the non-compliance.

In conclusion, quality is understood as a process integrated
with the different structural levels of the company. At each
structural level, this process brings together a set of quality
activities that occur either in the design phase of this
process or in its operational phase. These quality activities
are supported by the implementation of approaches,
methodologies and quality methods which represent, in
general, means to exploit the activities.

4.2.Development of the quality process:

All processes to be integrated and coordinated in-house
need to be modeled to some extent [Vernadat 1996] [6].
Enterprise modeling is clearly a prerequisite for integration.
In this sense, the integration and development of the
quality process is based on a modeling of this process
through the deployment of tools, methods, methodologies
and quality approaches that are defined by [Foulquie 1982]
[18], [Defourny 1996] [19] , [Dale 1998] [20], [Bechard
2001] [21] as:

» The quality tool: is a means or instrument
designed to perform a specific task efficiently. It
helps to target and support improvement and
change activities. In this category, we find
amongst others the control charts, the Pareto
analysis ...

» The quality method: is a set of rules and
principles designed to support specific quality
activities. However, it can logically group and
structure a set of tools. In this category, we find
among others SPC, AMDEC ...

» The quality (technical) methodology: is a set of
activities carried out in a certain order to achieve a
well-defined objective. It often consists of several
ordered and structured methods according to a set
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of operating rules. In this category, we find among
others the QFD, the Six Sigma ...

» The quality approach: is a set of reasoned quality
approaches to achieve a result in a specific
context relating to quality. It does not necessarily
require a rigorous implementation algorithm

(TQM, ...

The various approaches, methodologies, methods / quality
tools support all or part of the quality process (quality
activities) inherent to a level or the interconnection
between levels. In addition, some of these approaches,
methodologies and methods / tools are oriented to support
activities used more in the design phase than in the
exploitation phase and vice versa.

4.3.Business Modeling Techniques:

The Enterprise modeling is an essential process for
studying organizations in order to improve their
performance; it allows to represent society, according to a
multi-view abstraction [34]. It is a practice that guarantees
the company to self-inform and intelligently drive the
alignment of its objectives in coherence with its
environment and listening to its customers. The Business
modeling remains at the heart of the study topics for the
ISO TC184 SC5 WG1 standardization group called
"Industrial ~ Automation and  Systems Integration,
Architecture, Communications, and Integration Framework,
Modeling and Architecture™ [35]. This community of work
proposes standards and Meta-models according to a vision
multi-view: "Process mapping, integration infrastructure
and representation of human involvement”, Hence this
character of business modeling that is both informational,
organizational and human [22] [23] [24]:

In the next section, we present a literature review of
different enterprise modeling approaches.

o IDEF language:

During the 1970s, the US Air Force launched a project
called ICAM (Integrated Computer Aided Manufacturing)
structured in three formalisms IDEFO, IDEF1, IDEF2 /
IDEF3 having a point respectively functional,
informational and dynamic [32] [33]:

[1 IDEFO « functional view »: Also called SADT
(Structured Analysis Design Technique), is a graphical
technique consisting of a sequence of diagrams
transforming the input of a subject system of modeling into
"output”, by means of control mechanisms. Such
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representation is likely to distinguish between missions,
operations, processes and activities related to the system
under study.

[l IDEF1 « informational view »: This modeling language
is based on graphs representing the rules and procedures
relating to the functional view, in order to constitute an
informational database called whenever information on any
element of the model is needed.

| IDEF2 « dynamic view »: Allows the modeling of the
behavior of a production system based on the concept of
queues. It is based on four models related to the physical
system, entity flow, system control and resource
management;

IDEF3 « dynamic view »: Also defines the behavioral
characteristics of the model. It enriches the process
modeling provided by IDEFO via logical connectors useful
to represent any relationship activity / activity of the
system.

e The GRAI model :

The GRAI model, acronym for "Graphs with Results and
Interrelated ~ Activities" was developed by Breuil,
Doumeingts and Pun at the GRAI laboratory, University of
Bordeaux, in the early 1980s [25]. It allows to represent
and analyze the functioning of all or part of a production
activity of a company by focusing on the decisional and
information subsystems. It defines an appropriate
management  structure by integrating the operating
hypotheses and correcting the inconsistencies and
malfunctions detected [26].

The GRAI model is a hierarchical system broken down into
three subsystems: physical, decisional and informational.
This technique is a two-step process for detecting
inconsistencies in structure, information, or resources [27]:

[] An analysis step: composed of a downward phase to
identify the hierarchical structure of the steering system,
and an ascending phase based on a survey of the managers
of each of the identified centers;

| A design step: determines the overall architecture of the
future system by integrating the new relationships between
decision centers and the specification of functionalities.
The GRAI method uses two main tools: the GRAI grid and
GRAI networks [28].
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www.lJCSl.org



GRAI is well suited for a global analysis of the production
system; a synthetic representation; a hierarchy of functions;
extended validation of specifications and simple
implementation and operation. On the other hand the GRAI
method presents some limitations which can be
summarized by a complexity of the GRAI network in case
of diversified analysis on several activities; difficulties of
detection of operating, decision-making and information
systems for industrial systems. The Horizon-period
hierarchical representation is not generalizable for some
organizations; weak links to the information system
specification.

¢ GIM-GRAI Method :

The GIM method "GRAI Integrated Methodology" was
created in the GRAI laboratory of the University of
Bordeaux within the framework of the European projects
ESPRIT "European Strategic Program on Research in
Information Technology" Open CAM and IMPCAS. It is a
technique that describes the information view of the system
using the MERISE method and defines the physical and
functional aspects of the model via the IDEFO / SADT
formalism [29].

This approach gives the business model a decision-making
aspect based on decision centers resulting from the cross-
fertilization of the company's functions with couples
(horizon, decision period). It is based on the GRAI
technique with its different modeling languages, which
offers a user-oriented approach, transforming the user
needs into specifications in terms of functions, information,
decisions and resources and a second technology-oriented
approach to transform the specifications as well as
generated in other purely technical specifications. GRAI's
GIM conceptual model for business modeling focused on
the informational, organizational and decision-making
aspects. A decision center can hold all the decision-making
functions at a certain hierarchical level. Internal
information from the physical system and external
information from the surrounding system is filtered,
integrated, and provided for use at this hierarchical level.
The control system, which consists of the decision-making
system and the information system, controls the physical
system and enables the entire production system to achieve
the expected objectives. In a GRAI-GIM model, a business
consists of a physical system, a decision-making system,
and an information system. A company can be described
using four points of view: functional, physical, decisional
and informational.

¢ CIMOSA model :

IJCSI International Journal of Computer Science Issues, Volume 15, Issue 5, September 2018
ISSN (Print): 1694-0814 | ISSN (Online): 1694-0784

www.lJCSl.org https://doi.org/10.5281/zenodo.1467667 86

In 1985, the ESPRIT consortium "European Strategic
Program on Research in Information Technology" began
work on the definition and specification of CIM
"Computed Integrated Manufacturing” architecture for
enterprise integration. In 1996, these efforts led to the
development of a pre-modeling solution called CIMOSA
"Computed Integrated Manufacturing, Open System
Architecture”, which provides a framework based on the
system lifecycle [31]. This method guarantees a process-
oriented modeling of industrial companies, making it
possible to represent the operations that flow from them in
a specific environment. This model is a reference
architecture that constitutes [30]:

"1 A business modeling « framework »;
| An enterprise modeling language;

[ An issue for infrastructure integration to provide a set of
service entities for model engineering and business
operations control.

The modeling framework provides a structure of the
CIMOSA reference architecture in a generic and partial
modeling, each level housing different views relating to the
particular model of the enterprise [56]. The concept of
points of view allows you to work on your area of interest.
CIMOSA defines four different models of points of view:
function, information, resources and organization. However,
this set of views can be extended if necessary. The
CIMOSA reference architecture supports three levels of
complete business life cycle modeling (requirements
definition, design, specifications, and implementation
description). Again, the modeling sequence is optional.
Modeling can begin at any phase of the life cycle and can
be iterative as much as possible.

In keeping with the specificities of model engineering, only

a few of the phases of the life cycle can be covered [31].
The business modeling approach.

= Drawing on existing approaches to enterprise

modeling, almost all of the standards evoked for

modeling a particular area of the business offer an

organized set of relevant concepts of modeling

and integration, as well as their relationships.

Consequently, the determination of the

positioning and potentialities of any approach in

relation to this set is appropriate, because of its

strong participation in bringing existing methods

closer together with a view to highly hoped

integration. The table below shows all of these
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Table 7: Comparative analysis of Business Modeling Techniques

5. Research Topic And Outlook:

The quality management is the set of organizational
techniques that contribute to obtaining quality in the
context of managing the production of goods or services at
the enterprise level.

The concept of quality is a subjective notion that finds in
the company certain objectivity in a compliance with
standards (norms). The concept of quality management is a
concept of management at the heart of production whose
object is the management of material flows (called
logistics) and immaterial (called management of
information system). A quality service or research and
development is therefore a production support service that
may or may not take this name. In a certain way quality
management, whatever its name, is co-responsible for the
staff of the company carrying a certain intangible capital to
value with the management of human resources.

In future work, we will try to bring the two systems closer
together; the quality management system and the company
structure while addressing, categorizing quality methods
and trying to improve them to better cover the components
of a company.
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