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Abstract 
Complexity in Design is defined by N. Suh as the measure of uncertainty in achieving the functional 
requirements (FRs) of a system within their specified design range. According to his complexity theory, here 
is described how integrated design is a way to get a non complex solution for an imaginary time independent 
complex problem. Two case studies in the field of furniture design and building design demonstrate how the 
integration of the actors concerned by the life cycle of the product can achieve this goal, using a cooperative 
design modeller and working with the just need concept. 
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1 INTRODUCTION 

The environment of global manufacturing and global 
economy brings us into the world of complexity. Products 
are always changed to meet today’s requirements from 
both internal and external companies. These requirements 
challenge the designer to develop products and systems 
that are able to satisfy the customer and relative 
individuals through the end of its life. 

In the design keynote at CIRP 2005 General Assembly, 
Suh [1] presented the fact that "engineered systems in the 
future will become more complicated since the number of 
the functional requirements (FRs) will continue to increase 
requiring many layers of decomposition, unless 
fundamental principles for reducing complexity can be 
devised. Complexity of these systems will depend on our 
ability to successfully synthesize and operate large 
systems without making them complex". In fact, in this 
approach, the complexity does not always depend on the 
number of FRs we have to take into account. "When there 
are many FRs that a system must satisfy at the same 
time, the complexity of the system is determined by 
whether or not the design parameters (DPs) chosen 
satisfy the FRs." 

The next part describes the concept of complexity and 
axiomatic design proposed by N. Suh in [1-3]. In the third 
part, the concept of integrated design, as defined at the 
G-SCOP laboratory [4-6] is reviewed. In the fourth and the 
fifth parts, two case studies are presented and show how 
integrated design can solve imaginary time-independent 
complexity problems, one being in furniture design and 
the other in building design. The final part gives the 
conclusion and discussion. 

 

2 COMPLEXITY IN ENGINEERING DESIGN 

2.1 A brief introduction to complexity 

The term “complexity” is commonly found in use 
throughout all fields of science including physics, biology, 
sociology, etc. It can be described as: distinct components 
that are joined and mutually entangled, a change in one 
component will propagate through a tissue of interactions 

to other components which in turn will affect even further 
components, including the one that initially started the 
process [7]. 

In engineering design, a complicated object may be 
decomposed into elements which can be defined and 
recomposed as simple objects, while a complex object 
can be decomposed into elements as well but they may 
not be defined independently. Suh [3] defined complexity 
as: 

“Complexity is a measure of uncertainty in 
understanding what it is we want to know or in achieving 
a functional requirement (FR).” 

Suh further mentioned that complexity arises when we 
cannot give a complete description to a product or a 
system. Complexity is classified into two kinds: time-
dependent complexity and time-independent complexity. 
Time-independent complexity is further divided into time-
independent real complexity and time-independent 
imaginary complexity, depending on its root cause and 
does not require a time dimension. On the other hand, 
time-dependent complexity involves time as one of its 
determinants. It is also divided into two different types: 
time-dependent combinatorial complexity and time-
dependent periodic complexity. 

This study focuses on the imaginary time-independent 
complexity occurring in the design process. This 
complexity is defined as complexity that is not real 
complexity but arises because of the designer’s lack of 
knowledge an understanding of a specific design [3]. The 
imaginary complexity can exist even though the system 
range is inside the design range. It often exists when 
there are many FRs that must be satisfied in particular 
sequence i.e. decoupled system. 

2.2 Axiomatic design 

Axiomatic design is a systems design methodology using 
matrix methods to systematically analyze the 
transformation of customer needs into functional 
requirements, design parameters, and process variables 
[8]. The axiomatic design theory has been developed by 
N. P. Suh [2] since the 1990s.  
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In Axiomatic Design, there are two axioms that govern the 
design process. 

 Axiom 1 – the independence axiom 

 Axiom 2 – the information axiom 

The first axiom is to maintain the independence of the 
FRs. In designing engineered systems, an FR is a 
function to be achieved by the designed system. FRs are 
defined as a minimum set of independent requirements 
that completely characterize the functional needs of the 
product in the functional domain.  

The independence axiom decomposes the design process 
into hierarchical levels as branches. These branches are 
mapped one to another by zigzagging between the four 
domains until the design is complete.  

The mapping process generates design equations and 
design matrices which describe the relationships between 
the characteristic vectors of the domains. The design 
matrix will identify the system which can be uncoupled, 
decoupled, or coupled design. In order to maintain the 
independence of the FRs, designers must develop a 
design matrix in either uncoupled or decoupled design 
(diagonal or triangular) form. 

The information axiom is to minimize the information 
content of the design. There could be many different 
designs that satisfy a given set of FRs. However, the best 
design is the design with the highest probability of 
success that requires the least amount of information to 
satisfy the FRs. Designers must propose the system that 
has least variance in order to make the proposed system 
range lie inside the design range specified by the FRs as 
much as possible. Designers must reduce the information 
content by eliminating the bias or reducing the variance of 
the design range. 

Engineered systems today have become more and more 
complicated since the number of FRs is increasing in 
order to satisfy the today customization environment. This 
requires many layers of decomposition and easily leads 
the designers to meet complexity even though the design 
is decoupled. To solve this kind of complexity, an 
integrated design approach is required. The next part 
describes a method for solving imaginary complexity. 

  

3 METHOD FOR SOLVING COMPLEX DESIGN 

3.1 “Just need” notion 

Suh [1] states that imaginary complexity arises because of 
the designer’s lack of knowledge and understanding of a 
specific design itself. When there are many FRs that a 
system must satisfy at the same time, the quality of the 
design in terms of the independence of the FRs affects 
the uncertainty of satisfying the FRs. An uncoupled design 
is likely to be least coupled. However, the complexity of a 
decoupled design can be high due to imaginary 
complexity. If we do not understand the system – it is not 
really complex, but appears to be complex due to our lack 
of understanding. Imaginary uncertainty can still exist in a 
good design when we are ignorant of what we have. 

This study proposes a method to solve the imaginary 
complexity of design problem, in other words, when the 
unknown design matrices can be in triangular form. 

This method called Integrated Design is based on a 
participation of all of the actors, concerned with one 
aspect or another of the life of the product during the 
design process. Integrated Design is firstly cooperative 
design, in the fullest sense of this concept: the actors are 
brought together to make group decisions. 

In Integrated Design and in order to perform the design 
tasks with less problems and contradictions, the actors 
must have a coincident notion of design, which is called 

the “just need concept”, defined by Brissaud et al. in [9], 
and described as follows: 

 • Each actor has to give constraints as soon as 
possible. This notion enhances other actors to have 
further information to evaluate the design and to 
define the product more precisely. 

 • But each actor has to give the constraints that he is 
able to prove. To emphasize the previous notion, this 
notion permits the actors to contribute only with 
justified constraints, not just because of personal 
preference. The actor must be able to prove why it is 
necessary to take into account such constraints. 

These notions help the designers, all people who take 
part in any stage of the product life cycle, to realize what 
the constraints of the others are. The given constraints 
will be propagated to one another by the integrated 
design system, which is described in the next section. 

3.2 Design system to support collaborative 
environment 

This section presents the integrated design system 
named “Cooperative Design Modeler, CoDeMo” [4-6], 
developed at the G-SCOP laboratory. CoDeMo is used to 
bring the designers into a virtual collaborative 
environment which allows them to access the relative 
data and information of the design problem which are 
stored in a shared database. It supposes that the 
designers have their own expertises on the design 
problem. 

A collaborative environment helps the design team to 
communicate with each other, to exchange information, or 
to present their constraints into a virtual meeting room. 
However, the design process is often a conceptualization, 
which is not easy to share and is seldom documented 
formally. Otherwise, some intent information may be lost. 
As a result, a complex design is often carried out through 
collaborative work. Furthermore, different disciplines are 
concerned with different objectives but must be integrated 
to achieve the common goal. This is a reason why the 
integration takes an important role in this part of the 
design process. 

CoDeMo allows the designers to work together in a virtual 
collaborative environment. It supports the designers as 
they create and share data, constraints, and knowledge 
with one another. The concepts of CoDeMo 
(multidisciplinary concept: multi-actor, multi-view, multi-
representation; models for integration: knowledge model, 
data model; knowledge management: data propagation, 
data translation, substitution method) had been well 
described in [4], [10] and [16]. 

Gaucheron [15] proposed that designers have to prepare 
and discuss common problems before they begin the 
design process. The interactions of this preliminary 
discussion can be expressed in the form of a production 
rule [17], which is an element of knowledge. It allows the 
designers to create temporal knowledge which are 
elements of features (factual knowledge). The created 
features and production rules of individuals are stored as 
knowledge modules in a feature-based engine of 
CoDeMo. CoDeMo supports the interactions among the 
individuals during the design process, and the interactions 
enrich the knowledge modules that are used for solving 
design problems. 

To use CoDeMo for solving the imaginary complexity of a 
design problem, the designers first retrieve initial 
information and constraints from the shared database 
provided by all individuals in the design team. 

As soon as an individual has sufficient information to be 
able to define a DP that satisfies a given FR, the 
proposed DP will be propagated to the shared database. 



 

 

The designers who may be concerned will be notified and 
receive the translated information by the design system. 
On the other hand, if the proposed DP does not satisfy the 
FR, the proposer must adjust the DP values to satisfy the 
FR. Otherwise, if the proposed DP conflicts with the other 
existing DPs, any concerned designers will be asked to 
negotiate about the problem to revoke or adjust that 
conflict, as shown in Figure 1. 

 

Figure 1: Interactions and evaluation process of DP. 

 

4 A CASE STUDY OF FURNITURE DESIGN 

4.1 Complexity in furniture design 

At the beginning of the furniture design process, the 
designer who is concerned about the global form and the 
aesthetic of the product e.g. shape, form, color, texture, 
etc., must propose a conceptual design which satisfies the 
primary functionalities [17]. The conceptual product model 
is usually handled by a CAD system and should be 
manipulated with the primary functional requirements. It 
initially provides the shape and the propositions that 
articulate the functionalities and the style of the product. 

Before kicking-off the collaborative environment, the 
conceptual product must be transformed into the design 
system, CoDeMo, as the initial information. To accomplish 
this task, the designer converts the CAD file of the 
conceptual product into a universal file format, such as the 
STEP format. This universal file that contains data model 
of the conceptual product consequently is imported into 
CoDeMo and is transformed into entities of the product 
[18]. The transformation process permits the designers to 
recognize the product model in different views. The data 
translation translates the product model into different 
points of view while the data propagation propagates the 
corresponding information to the corresponding views, 
trade views and common views. 

However, the results of this initial design phase do not 
provide any assembly solution, neither mechanical 
behavior, nor manufacturing method. What kind of 
fastener should be applied for assembling the parts? What 
type of material and what thickness of the parts should be 
defined to resist a given load? What is the manufacturing 
method that should be applied for producing the parts? 
These are questions that the designers have to answer. 

At this time, all designers must bring their information and 
constraints into the design system in order to determine 
the design parameters. The collaborative environment 
provided by CoDeMo allows the designers to share their 
information to solve the design problems that occurred 
during the design process. This section presents how to 
deal with imaginary complexity due to the number of FRs 

from multiple stakeholders, including assembly aspect, 
manufacturing aspect, and mechanical aspect. 

Assembly aspect 

In the assembly view, the assembler must provide 
assembly solutions to fasten the parts. To fasten any two 
parts, there is usually more than one solution. Therefore, 
the assembler possesses a feature library that stores 
available assembly features and their characteristics as 
presented by example in Table 1. 

Assembly features and characteristics 

Dowel 
Type (Strand, Groove) 
Diameter 
Length 
Material (Wood, Metal) 
Maximum load 

 

Screw 
Type (Tapping, Confirmat...) 
Diameter  
Length 
Maximum load                    

Connector Joints 
Type (Minifix, KD fitting...) 
Diameter of housing 
Length of housing 
Diameter of bolt 
Length of bolt 
Maximum load   

Table 1: Examples of assembly solutions. 

Choosing different assembly feature may satisfy different 
FRs. One may satisfy a given load resistant while another 
one satisfies the minimum cost. For example, using the 
feature Dowel to fasten two parts, the designer must take 
into account its mechanical properties if the FR concerns 
the resistibility. Or else, the length and the diameter of the 
dowel, as well the thickness of parts, must be determined 
if the FR concerns manufacturability. Whenever an 
assembly feature is chosen, its production rules must be 
propagated to those concerned trade views. Table 2 
shows by example the production rules of the feature 
Dowel. 

If a dowel is applied to fix a pair of parts 

Then those two parts must be drilled  

If the thickness of the horizontal part is T mm 

Then the diameter of the dowel is not more than T/2 mm 

If the diameter of the dowel is D mm 

Then those two parts must be drilled with diameter D mm 

If the length of the dowel is L mm 

Then the horizontal part is drilled 2L/3 mm while the 
vertical part is drilled L/3 mm 

Table 2: Production rules of feature ‘Dowel’. 

Mechanical aspect 

In this view, the mechanic’s task is to define the most 
appropriate material type and dimension of the parts that 
satisfy the given FRs. The mechanic possesses a 
database of materials and its properties e.g. modulus of 
rupture, modulus of elasticity, density, etc. The criteria of 
standard requirements are included in the database as 
well. For example, a table must be able to resist a load of 
100 kg. on the top, 5 accidental drops by tipping it over for 
testing the strength and 10,000 lateral thrusts of 300 N for 



 

 

testing the durability. The mechanic must take into 
account these values while evaluating the design. 

Regarding the criteria of standard requirements and the 
default dimension of parts (if they exist), the mechanic 
could accept the default material and dimension of the 
parts if it satisfies the given FR. Otherwise, a negotiation 
may be required if it does not satisfy the FR due to the 
dependency of other DPs, such as assembly solutions. 

Manufacturing aspect 

In the manufacturing view, the manufacturer must know 
information and constraints e.g. available resources: 
machines, tools; available manufacturing technology, in 
order to propose the manufacturing method that satisfies 
the corresponding FRs. The manufacturer focuses 
primarily on the manufacturability of parts, manages the 
process plan, and also the estimation of manufacturing 
cost. To perform this task, Pimapunsri [17] developed a 
specific tool named DAPP, Database Application for 
Production Planning, in this manufacturing view to support 
the evaluation task of the manufacturer. 

Sometimes other DPs may influence the choice of 
manufacturing method e.g. assembly solution, material 
type, part’s dimension, etc. In order to optimize the 
design, the manufacturer may request the concerned 
designers to adjust or revoke their DPs.  

4.2 Imaginary complexity in furniture design 

The integrated design system allows the designers to 
solve the problem of decoupled or weak-coupled design. If 
a coupled design is introduced at the highest level, it 
cannot be overcome by lower level design decisions. The 
system is also coupled and difficult to improve. We 
present here an example of designing a ready-to-
assemble computer desk. The highest level of FRs for the 
computer desk may be stated as follows: 

FR1 = Support a monitor 

FR2 = Keep a computer case hidden  

FR3 = Support a keyboard 

FR4 = Keep cables and wires tidy 

FR5 = Support feet to reduce fatigue 

In addition, the constraints (Cs) for the computer desk are: 

C1 = Maximize load resistant 

C2 = Minimize weight ≤ 20 kg. 

C3 = Minimize number of assembly 

C4 = Minimize space requirement of packing ≤ 120 cm. 
of length and ≤ 80 cm. of width. 

As proposed in the integrated design methodology, a 
designer has to take into account first these functionalities 
to propose a first view of the furniture in terms of geometry 
(forms and relative proportions), colour, texture, etc. The 
designer uses a CAD system to deliver an initial model as 
illustrated in Figure 2. 

 

Figure 2: The initial CAD model provided by the designer. 

With such a model, we get the functional surfaces and, as 
shown by Belloy [19], we can start the second step of the 
final design with the cooperation of all of the actors 
concerned about the life cycle of this product. The CAD 
model is transferred to CoDeMo via a STEP file, and a 
technologist, a mechanic, and two experts in 
manufacturing and in assembly have access to this model 
and to the specifications. 

The technologist can understand the CAD model and 
transform it in a set of boards. The analysis of this set of 
boards and their relative positions permits the expert in 
assembly to propose the choice of the fasteners, but 
without knowledge about the thickness of the boards, this 
expert cannot define the size of these fasteners. 

The mechanic is in charge of fixing the thicknesses for the 
boards, depending on the norms he has to respect and 
the quality requested for the furniture, but he needs to 
know the type of the fasteners in order to choose the 
behaviour of the connection and so to fix the limit 
conditions for the computation. With his results, the expert 
in assembly can dimension the fasteners and fix the 
surfaces that have to be manufactured before the 
assembly.  

Then the expert in manufacturing can analyse the 
manufacturing process and evaluate the cost and delay to 
realize such operations. 

This design loop can be done with different variants of 
fasteners and give in fine a set of solutions with their 
costs, delays and qualities. 

We saw in this example that the process cannot be a 
linear one, going from the technologist to the expert in 
manufacturing through the expert in assembly and the 
mechanic, each actor giving a global work to the next, 
taking some decisions out of the just need. We saw also 
that the just need process permits here each actor to 
bring a piece of information that permits the global design 
process to be achieved and to deliver a global non 
complex solution. 

 

5 A CASE STUDY OF PASSIVE HOUSE 

Sustainable design in architecture describes 
environmentally conscious design techniques, minimizing 
the negative environmental impact of buildings by 
enhancing efficiency and exhibiting moderation in the use 
of materials, energy, water resources, etc. Sustainable 
integrated design of passive house consists of asking 
various trade associations to work in constant connection 
to be able to carry out the best compromises on the 
choice of materials and the technological solutions. This 
makes it possible to think of comfort of dwelling at the 
same time as saving in consumable resources for the 
future user. It is quite important to think of heating and air-
conditioning as well as to think of the techniques of the 
shell. 

5.1 The request for passive house 

The passive house standard for central Europe requires 
that the house fulfills the following requirements [20]:  

• The house must be designed to have an annual 
heating demand of maximum 15 kWh/m² per year in 
heating and 15 kWh/m² per year in cooling energy. 

• Total primary energy (source energy for electricity and 
etc.) consumption (primary energy for heating, hot 
water and electricity) must not be more than 120 
kWh/m² per year.  

• The building must not have air leakage of more than 
0.6 times of the house volume per hour at 50 Pa as 
tested by a blower door. 



 

 

Saving such energy relative to a standard house (today 
around 80%) permits the designer to consider an initial 
cost for the passive house that is a little more expensive 
than a normal one (15%), due to the specific solutions to 
be adopted. 

Such passive houses need to take into account the 
multiple aspects of superinsulation, advanced window 
technology, airtightness, ventilation, natural energy for 
heating and cooling, lighting, etc. during the design 
process. 

5.2 The shell of a passive house 

According to the area and local natural resources, the 
traditional materials of construction are stone, brick, cob, 
concrete, wood, etc. All of these materials are controlled 
technically perfectly from the point of view of the solidity of 
construction, all not having therefore same environmental 
qualities [21]. 
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Figure 3: Energy cost for materials. 

Wood is today, without context, the material privileged in 
modern construction due to its many qualities. When 
building with wood, an architect chooses a material which 
can be completely recycled and which will have stored 
CO2 during its development, while other traditional 
construction materials require a considerable amount of 
energy (Figure 3). 

Left visible on a wall, wood can offer its best asset of 
comfort: its weak effusivity. Thus, a covered wood part is 
heated quickly, requiring less energy, and offers a 
particular comfort, from the weak difference between the 
temperature of the walls and that of the ambient air 
(Figure 4). 
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Figure 4: Thermal effusivity of some materials. 

Equipped with good thermal resistance, wood takes part 
in the insulation of the building, in addition to its structural 
role. Six to eight times more insulator that breeze block or 
cooked brick, it competes with alveolar brick at a much 
lower costs of implementation (Figure 5).  

Concerned also with a good heat capacity, wood plays a 
central role in the comfort of the habitat: the resistance to 
the temperature variations. Associated with an external 
insulator, it is indeed able to store heat and to restore it in 
time (Figure 6). 
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Figure 5: Thermal resistance. 
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Figure 6: Thermal inertias. 

Considering the previous characteristics, passive houses 
take advantage to be in sawn timber isolated by outside. 
Two technologies are used for massive wood walls: glued 
timber (Figure 7) or KLH (Figure 8). If we consider the 
airtightness constraint, using 110 mm of KLH board and 
200 mm of insulation in two cross layers is the best. Such 
a solution is also very advantageous concerning the time 
needed to build the wood shell: typically 10 hours for the 
KLH house and 1 week for the glued timber one. Both 
houses have large picture windows in the south and a 
wall in almost blind north. 

 

Figure 7: Glued timber house. 

 



 

 

Figure 8: KLH house. 

 

Figure 9: Adhesive tape for airtight envelope. 

 

Figure 10: Two cross layer of insulation. 

With the goal of keeping a perfect airtight envelope, it is 
necessary to pay attention of stopping all of the junctions 
between the boards with a specific adhesive tape (grey 
band in the lower right corner) as illustrated in Figure 9, 
before starting the insulation (Figure 10). 

5.3 Control of ventilation and heating 

The airtightness of the house is an advantage for the 
heating but is a disadvantage for the quality of the air, 
keeping inside chemical pollutants emitted by certain 
materials (paintings and varnish, adhesives of coatings of 
the ground, CO2…) or biological pollutants (moulds, 
bacteria, dust mite…)  

The use of double flow ventilation (Figure 11) makes it 
possible to permanently maintain an air healthy and pure. 
The polluted air is extracted from the water rooms, such 
as kitchen, bathroom, toilets, laundry… While crossing the 
plate heat exchanger, it deposits part of its heat before 
being rejected outside. The new introduced air is filtered 
then heated by the contact of the plates in the exchanger, 
before being distributed in a controlled way into the rooms 
to live. 

A geothermic exchanger of air increases the effectiveness 
of the group of ventilation by recovering the energy of the 
basement. A Canadian well is an ecological and economic 
solution. Its advantages are: 

• Air is preheated in the cold season without additional 
energy expense, 

• No icing of the plate heat exchanger, 

• The air in hot season is refreshed,  

• Limiting the reheating of the new air to the periods of 
very low temperatures is allowed. 

 

Figure 11: Double-flow ventilation and chimney of a 
Canadian well. 

The geothermic exchanger of air uses the characteristic 
of the basement, according to which the temperature 
starting from a certain depth remains about constant any 
days of the year. The surrounding air is not brought 
directly in the house, but passes by a collector buried in 
the ground to a depth higher than 1.20 m. 

The installation of a double flow ventilation system is only 
possible if all of the collectors and distributors of air are 
envisaged during the design of the house (Figure 12). 
This requires the integration of a heat engineer and a 
specialist in ventilation into the design team. 

The principle of the sustainable integrated design is also 
to save energy for heating-cooling and natural resources. 

 

 

Figure 12: The distribution pipes for ventilation. 

A solar boiler for a new individual house is intended to be 
connected with transmitters (heating network of floors and 
walls adapted as radiators for heat transferring). The 
transmitters are dimensioned to fit to the minimum 
required temperature and are regulated by the sensors in 
order to optimize the consumption of the solar energy. It 
can also be used for heating the domestic water. 

Such a system also must be integrated during the design 
of the house, requiring the installation of: 

• thermal solar collectors (Figure 13), 

• a regulation system, 

• a hot water tank and a domestic water tank  
(Figure 14), 

• a distribution network for under-floor heating or 
radiators (Figure 15). 



 

 

 

Figure 13: The solar collectors. 

 

Figure 14: The hot and domestic water tanks. 

 

Figure 15: The network for heating floors. 

One difficulty experienced by passive houses is the ability 
to consume the energy of heating produced by the system 
during summer. The quantity of heating energy produced 
can exceed the need for domestic water. In this case, it is 
essential to cool the warm water tank by voluntarily turning 
off the circuit of the sensors during the night. 

5.4 The need of integration 

The previous description of the technical problems we 
have to solve for maintaining the comfort of dwelling while 
saving consumable resources shows how much the 
complexity of designing a new house has increased. 

 

Figure 16: Default of design for a kitchen. 

Once the process of airtight envelope and insulation of 
the house is finished, it is quite difficult to break elements 
and rebuild the house. In the same way, it is quite difficult 
for the architect to think about the globality and solve the 
complexity of the house. It is thus necessary to integrate 
all constraints of all trades by asking different trades to 
take into account specific packages such as electricity, 
heating, ventilation, insulation, etc. as soon as the design 
process begins. 

The different views needed to design a house are actually 
introduced in the CoDeMo system, giving each specialist 
their own tools to be efficient. It also introduces the 
possibility for all members of the design team at any time 
to know about the state of the design process. Thus, they 
all have the ability to add their just need constraints. This 
will permit the design team, for example, to fix the final 
size of a kitchen with perfect knowledge about the 
furniture and equipment, avoiding a non-opening door as 
shown in Figure 16, only because the rule which gives a 
60 cm dimension for kitchen furniture modules is not 
completely realistic when we have to do the realization.  

The integrated design methodology and the use of a 
cooperative design modeller in the building design not 
only permits the designers to avoid multiple last 
modifications but will also permits them to treat a wood 
house as a manufacturing product with pre-manufactured 
walls ready-to-install which requires less time of 
installation and less equipments. Such process has 
already been proven with the capacity to start a new 
house at 8 a.m. and to finish the position of the battens on 
the roof at 6:30 p.m., as shown in Figure 8. 

 

6 CONCLUSION 

Integrated design allows all actors concerned by the life 
cycle of the product or system that we have to design to 
be presented and active in a cooperative way. Asking 
them to react to the just need concept helps them to avoid 
the addition of late constraints that often create multiple 
contradictions and usually limit a number of negotiations. 

In the design process, it is the fact that only one person 
could not provide the solutions that answer to all required 
functionalities of various specific domains. It thus could 
seem as an opening toward complexity. In this case, the 
integrated design allows the different actors to provide 
some bricks to picture an answer without engaging of the 
hypothetical solutions. This methodology was also tested 
in other fields such as the design of extrusion dies or the 
design of a car taking into account its recycling. 
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