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The aim of the proposed paper is to focus the role of recent technology, namely computer aided 

generative design, in the process of architectural design. From the outset, the research investigated the 

possibility of using some sort of expert systems, also known as knowledge-base systems, to solve design 

problems. 

New developments in design processes aided by computers use generative systems to design more 

efficient, customized and adaptable design solutions for given contexts. In expert systems, knowledge, 

represented within a particular area of application, plays a decisive role in the ability to solve problems.  

When an expert system and a designer expert are exposed to the same data, the performance of the 

former should be similar to that of the latter. Generative design system aims at embodying design 

knowledge in procedures expressable in computational algorithms or computer programs. The 

computerized automation of architectural design generation may reach solutions faster using a more 

efficient and accurate process, since the computer can manage massive amounts of data.  

In a previous research a generative design system based on shape grammars was developed to enable 

the generation of housing solutions for a given context (omitted for blind review). Shape grammars are 

“algorithmic systems for creating and understanding designs directly through computations with shapes, 

rather than indirectly through computations with text or symbols.” (Knight 2000) A shape grammar is a 

set of rules that apply step-by-step to shapes to generate a language of designs. Shape grammars are 

generative because they can be used to create new designs in the language and descriptive because 

they provide for ways of explaining the formal structure of the designs that are generated.  

The developed system generates house layouts which are “legal” because they are in the design language 

and “adequate” because they satisfy the a priori set of design requirements. (Duarte 2001) This means 

that the generative system covers possible designs that real architects would arrive at without the 

system.  

Although vast, the knowledge itself of an expert system is limited to the data entered into the 

knowledge database. According to Schon (1992), computers or algorithms rules see in a literal way and 

designers see in a judgmental way. The amount of variables required to incorporate the substance and 

the knowledge of an architect in any given case of design is, as it seems, uncountable. The possibility of 

incorporating the “judgmental way” in computers is under study. Matters such as space functionality, load 

bearing structure, aesthetic, fire safety, energy efficiency, are just a small part of the variables that 

architects have to deal with in a design problem. Since these criterions are necessary to the design 

process, their use allows judging the accuracy and efficiency of the generative design system. 

In the mentioned design grammar the definition of conditions that are part of the shape rules was done 

to translate in a wider way the architect’s goals. The major challenge was to identify the architect’s 

design goals and to capture it into computational criteria.  

In this context we could ask if these systems really reproduce architectural designs or if they eventually 

do it better than real architects since humans have limited knowledge unlike computers. 

And simultaneously, we could ask where and when is the use of this tool of design profit to the goals of 

one architectural project? 



Although design processes can be executed on an individual case basis for each particular 

client/problem, defining processes and rules to support the design allows a more effective answer, 

clarifies decision-making and speeds up the design process.  

In the case e.g. of a mass housing design the use of a generative system would be cost-effective and it 

would generate adequate customized solutions. In this case the design system would be a social and 

commercially successful tool for designing houses in a more quick and cheap way, even though it would 

not generate the layouts that an individual more "artistic” architect would do. 

To assess the potentials of using a generative system, as a shape grammar, to enable the design of the 

most accurate solution for a given problem, we propose to put designers “into the mode of doing” as 

Schon suggests (1992: 131). Previous experiments (omitted for blind review) proved that “designers 

know more than they can say, [and] tend to give inaccurate descriptions of what they know” (Schon 

1992: 131). Observing designers in action may give some clues on how they access their knowledge in 

action. 
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