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Abstract----Parametric design is becoming more and more 

important thanks the new digital design frontiers: but, is the 

parametric thought something really new in the history of 

Architecture or, may be, are we observing an upload of some 

ontological concepts powerfully rediscovered in our time?  

Please note that in the Countries where there is a strong 

architectural tradition, it is very important to not identify the 

meaning of the “parametric design” with the possibility to obtain a 

complex architectural shape and volumes.  

Parametric Architecture can have several meanings and it is 

important to understand its effects on the design activity. We can, 

also, consider the digital object as a oriented element, therefore it is 

possible to obtain a strong ontological link between the objects 

oriented (digital) and the constructive elements (real). The 

parametric approach in Architecture allows to obtain a better 

matching between the idea of the designer and its construction.  
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I. INTRODUCTION 

 

There are a lot of definitions of design in Architecture and it 

is impressive observe that all these definitions imply the 

concept of connection between entities; so the meaning of 

parameter go directly into these cultural and technical 

background.  

“Design is change, parametric model represents change” 

(Woodbury R., 2010 [1]). Parametric thinking in architectural 

design means to conceive not only the single object but its 

connection with the others.  

This “low of relationship” allows the real knowledge 

because this cognitive methodology is already written in the 

human DNA: “understanding ever implies a connection 

between the subject who knows and the object known” 

(Heinsen G.L. 1995[2]). The most important value of the 

Parametric thought, into the cognitive process, is to develop 

the natural dynamics for setting connections.  

From an epistemological point of view, the parameter is a 

“way of cognition”, because it is “a type of connection”. In 

the digital design of the Architecture, the nature of the 

parameter becomes, also, digital. The power of computation 

exalts the potentiality of the parameter and increases its 

relevance both to the theory and the practice of Architecture. 

In fact, parametric thinking affects not just the control of the 

project but the design concept itself. 
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II.  THEORETICAL BASE 
 

Nowadays, the deep innovation of the computational 

approach in design offer the opportunity to re-think the 

meaning of the design itself. So, what design means? I think 

that design means a “verified conception”. The verification 

comes through simulations that can be allowed by the use of 

the parametric concepts.  

“In the past the verification of design was empirical (after 

the construction), nowadays it happens (before construction) 

using the digital modeling of its buildable characteristics. 

Digital provides a verification of the design conception 

through modelling: an interactive method, a sort of „to and 

from‟ between the conception and its verification”. (P. 

Fiamma 2009 [3]).  

And what‟s means digital1? Generally speaking, “digital” 

means “discrete – discontinuous – finite – measurable value”. 

And we know that, instead, “analog” means “no discrete – 

continuous – infinite – no measurable value”. Because the 

words “digital” and “analog” are born as attributes of the 

(electronic) signals, it is interesting to observe that, in the 

architectural field, “signal” means “message”.  

The messages of Architecture, as human activity, can be 

finite and measurable (from the technical side), but also 

infinite and not measurable (from the cultural side). We well 

know as something of infinite can be generated from 

something of finite: in fact if we consider our human been, 

from an anthological point of view, we can observe that we 

are something finite but made for the Infinite. So, the human 

nature itself is a sort of a ontological “relationship”: the 

human been can‟t exist alone but in connection with 

something else. 

 

III.  SETTING OF THE CONSTRUCTION 
 

In the parametric ontology every object becomes a part of 

a system; and in the parametric epistemology, the connection 

between the parts becomes a meaning. Therefore, we are 

reasoning about … the core of the architectural tectonics2. In 

fact, changing the connection between the parts leads to 

change the meaning of the whole: the tectonics is always 

consubstantial to Architecture: for a style and for a single 

designer (Fig. 1 and 2). 
 

                                                            
1 Literally, digital comes from digit (in the binary system digits are 

1or 0) and digitus (the Latin word for finger); also we can think 

digital everything is represented by numbers or by manipulating 

numbers. 
2 From greek tektonikè (TEKNE), "art of building", the term 

designates the "technical systems of the architectural structure." 

International conference on Innovative Engineering Technologies (ICIET’2014) Dec. 28-29, 2014 Bangkok (Thailand)

http://dx.doi.org/10.15242/IIE.E1214077 172

http://www.amazon.com/Robert-Woodbury/e/B0035PUTFI/ref=dp_byline_cont_book_1


 
 

Fig. 1 - Temple of  Apollo Alaios, Taranto, Italy,  VI sec. a.C 

 

 
 

Fig. 2 - House X, Bloomfield Hills, Usa, P. Eisenman, 1975. 

 
Parametric thinking brings our brain to stratify our 

technical knowledge horizontally (through an interactive 

process between different disciplines) and vertically (through 

an iterative process between the design conception and its 

verification).  

From the “rope with 12 knots” builder of Pyramids to the 

neural networks: is this evolution just a technical update? 

Obviously it isn‟t, because the wheel was not just an update of 

the leg.3 In fact, since the design activity takes place in space 

and time, the designer must understand implicitly these two 

entities before conceiving the idea of the project.  

The parameter is the cognitive medium, used by the 

designers to conceive and control the architectural space and 

its dynamic relations with the environment. The 

understanding of architectural space is structurally parametric. 

For Centuries, using the rounded arch, Romans designers 

have always parameterized mutually height and width of their 

constructions: therefore the reading of a dimension was 

contained implicitly in the other one4. Into the Architectural 

Fact, the Parametric thought allows a continuous path on the 

mind between analysis and synthesis and favorites to 

                                                            
3 To use the wheel instead the leg implies a specific cognitive change 

for the users about the meaning of space and time and thus affect the 

genesis of the concept of the relationship/connection with the 

knowable context. 
4
 Inside the building, to see the x (the plan) implies to understand the 

y (the section) without see up.  

understand the parts and the whole as one (and we know how 

the need of a unitary dimension is a fundamental category of 

the human been). 

 

IV. SETTING OF THE DESIGN 
 

My research5 about the parametric approach in 

Architecture, begun in the 1997, using parametric software to 

design a real building. The first impact with this type of 

research has generated a deep change in my knowledge of the 

design process; then I have discovered the international 

research about the parametric design and I have begun my 

scientific activity about this fascinating topic. 

I would like to start by saying that, in the architectural 

field, the digital design is rising to become the most common 

“language” around the world like a sort of “New International 

Style”.  

This dynamics is emerging from the didactic field, where 

the parametric approach seems to affect (consciously or 

unconsciously) the horizon of the creativity, more than the 

designer‟s attitudes.  

In my teaching experience there are two opposite 

evidences: on the one hand, thanks the use of the digital tool, 

the students can obtain any shape of building, even if they are 

not able to imagine it; on the other hand these procedure, 

often, induces students to split the digital representation from 

the construction in practice. This is a problem of abstraction: 

students can “play” the digital design as a digital game; but in 

this way students can absorb a false attitude because the 

architectural design it isn‟t just a representation but a 

constructive fact. The result of this digital drift, is a large 

production of very attractive building but, often, totally 

impossible to be built.  

This is an high educational risk because students - using 

digital tools - are pushing, unconsciously, to think less and 

less the design result as something to built in practice. How 

much pedagogical attention should we have to those students, 

uncritically immersing in the current pervasive digital 

context?  

I think that is really crucial to offer new approaches to 

them in order to understand critically the current changes in 

the design without forgetting the materiality, the style and the 

tectonics of the Architecture, in fact: “according to Frampton 

the ordering of architecture, structure, material and 

construction evolved from aesthetic and cultural 

interpretations of expressive qualities” (Rivka O., 2012 [4]). 

In fact, the continuing develop of the digital resources is 

pushing the new changes faster than the possibility to be 

critically assimilated. The first unconsciously change occurs 

in the core of the dynamics of the cognition, that can‟t more 

recognize its change itself.  

Therefore, the activity of re-thinking, re-organizing and 

re-understanding the matter of the digital design becomes 

more and more important for the didactics. What it is possible 

to obtain from the digital resource depends by whom and how 

is using it.   

 

                                                            
5 I should be the first Author in Italy of a BIM book and an academic 

faculty that who has taught official courses at the Italian University. 
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V. PEDAGOGICAL PROBLEMATIC 
 

In this continuing evolution of the digital scenario the 

parametric approach offer a new added value: to recover the 

concreteness and the quality of the architectural design. Using 

the parametric approach, it is possible to include in the design 

activity several factors useful to the control of the project: that 

means designing “as one” the different aspects of the process. 

Changing a part of the system, means get better result 

avoiding complex and expensive procedures.  

To sum up, any aspect of the design-construction can be 

defined using a parametric procedure and then optimized. 

Using parametric software, the students are pushing to 

understand the design activity from a technical point of view; 

especially if the variables are measurable proprieties of the 

constructive components. I have named this methodology 

“Evidence Based Pedagogy” (the name comes from the 

analogy with the “evidence based design”6 process).  

The evidence based approach enhances the binomial “fact-

result” both as starting point and arrival point; and it is very 

appropriate “to investigate” the impact of the digital resources 

in the didactic field. In order to design a condominium, i.e., 

different software have led the students to catch up different 

levels of understanding of the building they have designed.  

The parametric cognition push to understand the design as 

something that isn‟t just theoretical but strongly related to 

practical problems: i.e. in the condominium, the connection 

between the foundation and the first garret (Fig. 3,4).  

Please note that, usually, our academic books offer a 

detailed description of the different typology of foundations, 

documented using several drawings, pictures and figures as 

well.  

And the same approach is used for the constructive 

solutions of the large casuistry about the garret. Therefore, 

students are really able to describe the two arguments, but 

several difficult emerge if the focus of the discourse is how it 

is possible to design the connections between foundations and 

garrets .  

Generally speaking, we know how the connections 

between garrets and foundations depends from the choice of 

the constructive components. 

 

  
 

                                                            
6 The evidence based design is currently used for a new approach to 

design the new Hospital based on the needs of the patients.  

   
 

Fig. 3, 4  Parametric model of the constructive elements, the 

construction of the foundations 

 
So, to understand the connection means a sequence of 

different mental steps: to identify the type of the garret, to 

identify the type of the foundation, to check the different 

options of possible connections, to choose the most 

appropriate solution and to check the entire set. In fact, 

designing it isn‟t just to know some information, but to have a 

critical knowledge about how the constructive elements are 

related and can be connected. I would underline the 

complexity of this topic, because it implies a large spectrum 

of different technical solutions that needs a strong technical 

bases of knowledge. In fact, even if the students have seen a 

lot of sample about the use of pilotis (piers) to give lightness 

to the architecture (an example in Fig. 5), their first problem 

is to visualize the constructive details as connections between 

the elements.  

 

 
 

Fig. 5  Pousada, Picote Miranda do Douro, Portogallo R. Ramos 1958  

 

Who has used a parametric software has designed the 

condominium using parametric elements described according 

their constructive features. Who has used a non parametric 

software, even if he had a powerful tool (i.e. in order to 

generate complex geometries), failed to understand the 

majority of the constructive details. To conceptualize the 

architectural design as a parametric systems and subsystems it 

is deeply different with respect to conceptualizing only the 

geometry of the technical elements. In the first case, the 

students are pushing to evaluate the technical components of 

the building as real objects (with real attributes), in the second 

case, the software doesn‟t need this mental step from the 

students, so they forgot progressively to understand the 
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constructive connections between the elements of the building 

they are designing. These are definitively two different ways 

of reasoning that lead towards two completely different 

understanding of the designing dimension: the first procedure 

highlights the benefit for the students to think how to 

immediately solve the relationship between the constructive 

elements to avoid leaving unsolved/incomplete many aspects 

of the building. The second procedure leaves students on a 

superficial level of design which can be confusing with the 

design of a (monolithic) ornament. 

From a methodological point of view these results of the 

parametric methodology show how the concreteness, the idea 

that materializes itself and the implicit are the most effective 

educational approach.  

The parametric approach, because isn‟t generic, obliges 

students to reason about reverse beams, joists, slabs, brick 

elements, amount of cement, thicknesses, sizes, costs... to sum 

up to reason with real elements and real connections between 

systems and subsystems of constructive components. That is 

an effective way to teaching how to design architectures really 

buildable. 

 

VI. CONCLUSION  
 

So, why parametric Architecture today? The “parametric 

thought” can allow to overcome some complexities yet related 

to the current need of a theoretical systematization of the 

digital factor in design, according the usual definitions of 

phases and movements in the theory and the practice of the 

Architecture. 

One of the main criticisms about the parametric thought 

underlines the difficult to understand how much of the project 

comes from the designer and how much com from the h/s 

resource. Please note that this question can be generate a 

misunderstanding, in fact the problem is not if “is born before 

the egg or the chicken (the designer or the software)?”  

 The generative design methodology gave an appropriate 

answer: is the designer that write the low according to which 

the computational resource generate several solutions; and is 

also the designer that chooses the appropriate solution of all 

those generated by the computer. 

 

 Improving creativity 

Parametric thinking design means to understand the 

computational resource not only as a computational tool but 

also as a provider of solutions not knowable by the designer 

before the computational process, although he decodes the 

law to develop the range of solutions. On the one hand the 

power of the computational digital modeling can limit the 

designer‟s creativity (Gucci N. 1999; Reffat R.M. 2003; 

Schnabel M.A., Kvan T. 2004); on the other hand the 

interaction with this digital power as provider of several 

choices, not thinkable from the human cognition, offers a new 

horizon for the human creativity. 

The parameter generates a dynamic of transformation. 

Everything changes, everything is in transforming. Parametric 

thinking means thinking in terms of “state” (Fig. 6,7). 

 

 

Fig. 6  DNB Headquarters, Oslo, Norway, MVRDV, 2012 

 
 

Fig. 7  Rabobank Westelijke Mijnstreek Advice Centre, Sittard, The 

Netherlands, Mecanoo, 2014 

 

The connection between exploration and creativity is 

powerfully amplified Parametric thinking in architecture push 

designer to conceive their opera in terms of changes of states, 

also in progress, therefore “parametric modelling as a 

phenomenon of complex parameters” (C. Sheng-Fen, Y. Yee-

Tai: 2012 [5]). State of time: after - before. State of 

materiality: liquid - solid. State of space: inside – outside. 

Also, the Architecture is no more “firmitas” but evolution, 

generation, transformation: a change of “status” of the 

Architecture? These positions could look like idealistic; what 

I think is that the parametric philosophy is giving a very 

important contribution for some news experimentations in the 

current phase of the Architecture: i.e., for the research fields 

of the so called Adaptive Architecture or Kinetic Architecture 

or Animate Design is defined by the co-presence of motion 

and force at the moment of formal concept (Lynn G. 1998 

[6]). 
 

 Some uncritical positions  

The continuing upgrade of the technologies tools could be 

used like an excuse to give less importance to what we do (the 

substance) then to how we do it (the appearance). A false use 

of the parametric approach can favor the  risks that the appeal 

of the Architecture becomes more important than the 

constructive fact. Consequently the parametric design is 

promote just as  new fashion and designers are just actors into 

this new trend. On the contrary, others positions risk to 

emphasize the tool that becomes more important than the 

design process, the software will become the new “genius 
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loci“ (Mitchell W.J. 1999 [7]) of the new international digital 

style, in prominently than actors of the process: “tell me 

which software you use and I tell you which designer you 

are”.  

The 3D fabrication, also, “boosts” the parametric 

approach, allowing to work at different scales of the design 

using the same methodology. The digital fabrication allows to 

combine simple parts, made independently, in order to obtain 

sophisticate interior design objects and … complex 

architectures as well. (Fig. 8,9). 

 
 

  

 

Fig. 8, 9  The Yas Marina Hotel, Abu Dhabi, Dubai, Asymptote, 

2009: external view and interior design 

 
The history of Architecture has been ever crossed by these 

aims. In the past, i.e., the Architects were planning the house 

and also the details of its furniture. Some technological 

fideism, instead, understand that the ideas, immediately, can 

become real and the designers, finally, don‟t have more 

limits; that is the myth of “the architect demiurge”: any 

designer can build what he wants depending only from his 

will and from the technology development.  

Consequentially, if everything is possible, nothing can be 

an absolute font of certainty. It is interesting observe how 

these concept are part of the so called “weak thought” 

proposed from some current philosophical approaches: 

nothing is true, everything is relative.  

It is evident that this interpretation is not reasonable 

considering the history and the scope of the Architecture. In 

fact, as the others human activities, designing also must be 

based on a certainties: at least the certainty of the research of 

meaning. In our time, designers cannot forget that the 

improvement of the quality life for the people, must be 

included in the scope of design activity. 

 

   Construction of the complexity 

The parametric thought is an interpreter of several agents in 

our current complex society. Parametric thinking means 

thinking in terms of systems and subsystems, parts and entire, 

hierarchies of project and product; and leads actors to think 

the building like an organism that thrives on connections. The 

potentiality of the parameter in Architecture is to be a 

ordering principle: in any condition, designing parametric 

means to know that any existing complexity can be lead back 

to an original elements identifiable as parameters.  

“Parametric thinking” means to disclose the sense of the 

complexity and defines “…new grounds where computational 

techniques manipulate not only form, but also function, 

program and space” (Madkour Y., Neumann O. 2009[8]) and 

in the same time puts in order what is confused and indistinct. 

We can affirm that “parametric thinking” offers an added 

value to overcome the risk of the “weak thought digital”. 

The parameter hits the mark of the materiality in 

Architecture. I think that parametric thinking means to 

overcome the risk to identify digital representation and 

passing fashion. In fact, there is a strong link between 

parametric thinking and parametric building. Parametric 

architecture is an “orthodox” way, because this way goes 

through the constructive details. Therefore to use parametric 

dimension for designing and building means realize a process 

where the two terms: “what we think” and “how we build it”, 

are strongly related (and this is the core of the digital 

fabrication success).  

Thinking parametric means to conceive the parts and the 

all as one; the idea and its verification as one; designing and 

building as one. 

 

 Next steps 

The parametric thought wins definitively vs. the no 

parametric approach, because upload efficiently the holistic 

methodology and can be an efficiently answer to the 

continuously increase of the complexity in design, especially 

in these time of crisis. It is very significant to observe what is 

happening into a traditional architectural mental landscape 

like the Italian one: parametric approach like the B.I.M. is 

more and more accepted, because it looks like something that 

can reduce times and costs of the design-construction process; 

on the contrary, a parametric approach like the generative 

components is yet refused, because it looks like something 

that causes a break with the consolidated theoretical and 

stylistic approaches.  

A next step is necessary to overcome the current apparent 

contradiction between the character of uniqueness, typical 

expression of  the Architecture and the necessary 

standardization  of the building elements that are fabricated 

via industrial processes, in fact “…e are now able to change 

the manufacturing instruction between each object” (W. Jabi, 

2013 [9]). 

The parametric thought is only at the beginning and the 

majority of its large potential must be yet discovered and 

developed. If we consider this expression (x=x‟+at)  like a 

representation of parametric cognition, the problem could be 
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summarized as following: if (X‟) changes, does (X) change in 

a controlled or not controlled manner? The level of the 

alterability and the possibility of control will be balanced 

increasingly: the parametric thought in design will push 

designers towards a controlled alterability of the original 

design idea. Parametric thinking is flexible adaptable, 

mutable, changeable as well, but please note, that the 

parametric cognitive model is however deterministic and not 

stochastic.  

From the theoretical point of view, one of the most 

interesting questions for the next step of the research could 

be: how far can the thought Parametric be improved? And to 

answer this question, I think it will be necessary to determine 

the percentage of indeterminacy we are inclined to accept.  
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