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ABSTRACT

Drawing has always been the most powerful instrument for the conceptualization, interpretation and
representation of spaces and forms. Today, the computer screen complements the eye-brain telescope
with an additional lens that increases the ability to understand, visualize and ultimately design the built
environment. Computational design is dramatically shifting not only established drawing and modeling
practices, but also — and perhaps most importantly — design thinking processes in the very conception
and morphogenesis of forms and of their complex relationships in space. Specifically parametric mod-
eling allows to understand geometry and manipulate shapes in dynamic, articulated and yet intuitive
ways, opening up unprecedented design opportunities but also diminishing the importance of the design
process for the sake of formal complexity. This chapters offers some insights on the incredible design
opportunities offered by new computational instruments, as well as highlighting circumstances in which
the act of ‘modeling’ takes over the ‘design.’
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Computational Design and Built Environments

INTRODUCTION

Drawing can be considered as the “logical instrument” that humans have always used for trying to
understand and envision their surrounding reality (de Rubertis, 1994). Another “logical instrument”
geometry articulates precisely the rules of drawing, acting as a fundamental support of scientific repre-
sentation (Migliari, 2000). In this field the digital revolution has fostered the development of rigorous
representation methods. The syntactic and purely mathematical alphabet of the computer is now able to
create synthetic elements and morphological patterns, eventually providing models of an either existing
or envisioned physical environment. Computational design indeed has a tremendous intrinsic power of
formal modeling, with potentially infinite spatial possibilities and configurations. For quite some time
this ability was in the hands of skillful programmers who were able to manipulate scripts and algorithms
for 3D modeling. Over the last few years though, parametric software have evolved in such a way that
mastering coding is not a necessary prerequisite anymore. In fact, relatively intuitive visual interfaces of
parametric software such as Rhinoceros Grasshopper, Catia Digital Project or Autodesk Dynamo make
clear to the designer not only the geometrical proprieties of forms, but also the relationships between them
to create complex compositions. These environments also facilitate and make easier the use of scripts
to integrate their modeling limitations. Today’s open source and sharing culture in fact pushes towards
that direction, allowing to borrow codes from the web and manipulating them for specific design needs.
Basic coding skills so become sufficient for designers to embrace the potentials of computational design.

The digital language of parametric modeling can be thus expressed by a visual interface translating
software procedural logic that would otherwise be formulated through strings of codes that are usually

Figure 1. Models of Le Corbusier’s Philips Pavilion
(Student’s work, University of Perugia)

8 (8|8 |messsss

mom

L]

-

362



33 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/computational-design-and-built-

environments/168231

Related Content

Assessment of Advanced Biological Solid Waste Treatment Technologies for Sustainability
Duygu Yasarand Nurcin Celik (2017). Materials Science and Engineering: Concepts, Methodologies, Tools,
and Applications (pp. 1306-1332).
www.irma-international.org/chapter/assessment-of-advanced-biological-solid-waste-treatment-technologies-for-
sustainability/175740

Law Issues and 3D Printing

(2017). 3D Printing and Its Impact on the Production of Fully Functional Components: Emerging Research
and Opportunities (pp. 69-77).

www.irma-international.org/chapter/law-issues-and-3d-printing/182415

Correlation Between Halogens Atoms Elements, Their Positions on the Main Chain of Organic
Compounds, and Corrosion Inhibition Performance

Khaoula Alaoui, Savas Kaya, Rajae Salim, Adil Kamal, Amine Moussaoui, Amar Habsaoui, Mohamed Ebn
Touhamiand Younes El Kacimi (2023). Handbook of Research on Corrosion Sciences and Engineering (pp.
65-84).
www.irma-international.org/chapter/correlation-between-halogens-atoms-elements-their-positions-on-the-main-chain-of-

organic-compounds-and-corrosion-inhibition-performance/323395

Ecotoxicity and Toxicity of Nanomaterials with Potential for Wastewater Treatment Applications
Veronica Inés Jesus Oliveira Nogueira, Ana Gavina, Sirine Bouguerra, Tatiana Andreani, Isabel Lopes,
Teresa Rocha-Santosand Ruth Pereira (2017). Materials Science and Engineering: Concepts,
Methodologies, Tools, and Applications (pp. 1182-1216).
www.irma-international.org/chapter/ecotoxicity-and-toxicity-of-nanomaterials-with-potential-for-wastewater-treatment-
applications/175734

ERS Vacuum Fermentation and Drying Bioreactor Contributing to Recycling of Organic
Containing Wastes

Shinichi Shimoseand Tomoyuki Katayama (2025). Building a Low-Carbon Society Through Applied
Environmental Materials Science (pp. 351-368).
www.irma-international.org/chapter/ers-vacuum-fermentation-and-drying-bioreactor-contributing-to-recycling-of-organic-

containing-wastes/361693



http://www.igi-global.com/chapter/computational-design-and-built-environments/168231
http://www.igi-global.com/chapter/computational-design-and-built-environments/168231
http://www.irma-international.org/chapter/assessment-of-advanced-biological-solid-waste-treatment-technologies-for-sustainability/175740
http://www.irma-international.org/chapter/assessment-of-advanced-biological-solid-waste-treatment-technologies-for-sustainability/175740
http://www.irma-international.org/chapter/law-issues-and-3d-printing/182415
http://www.irma-international.org/chapter/correlation-between-halogens-atoms-elements-their-positions-on-the-main-chain-of-organic-compounds-and-corrosion-inhibition-performance/323395
http://www.irma-international.org/chapter/correlation-between-halogens-atoms-elements-their-positions-on-the-main-chain-of-organic-compounds-and-corrosion-inhibition-performance/323395
http://www.irma-international.org/chapter/ecotoxicity-and-toxicity-of-nanomaterials-with-potential-for-wastewater-treatment-applications/175734
http://www.irma-international.org/chapter/ecotoxicity-and-toxicity-of-nanomaterials-with-potential-for-wastewater-treatment-applications/175734
http://www.irma-international.org/chapter/ers-vacuum-fermentation-and-drying-bioreactor-contributing-to-recycling-of-organic-containing-wastes/361693
http://www.irma-international.org/chapter/ers-vacuum-fermentation-and-drying-bioreactor-contributing-to-recycling-of-organic-containing-wastes/361693

