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The relationship between structure and function raises a hard problem in Philosophy of Technology and engineering design. From a logical perspective, Kroes came to the conclusion that there must be a logical gap between structure and function[1]. From an epistemological perspective, functional knowledge is not provided by structural knowledge[2]. From an ontological perspective “a hard problem” is raised[3]. From an engineering perspective, it is not clear how to describe the relation between structure and function in the contexts of engineering design. “Creativity in design … is something that needs to be examined in more detail”[4].

My strategy is to introduce a new mode of description, that of the Class Function description which I propose to instead of the structural and functional descriptions. The new description relates to structural and functional descriptions but is different.  It depends on the auxiliary plane and on the conception of Class. Such an auxiliary plane does not exist in reality but is just a pragmatic and mathematical tool which is useful for analyzing the relationship between two natures. The conception of Class comes from the conception of theory of Object-Oriented Programming, which can be regarded as a special representation of kinds of artifacts. I will show how, when structure and function are each in their own way related to a specific context of human action (namely with structure relating to the context of design and function relating to the context of use), structural and functional descriptions may be represented by descriptions in terms of Class Function. 

I will discuss a case about a creative mold design which comes from a documentary that was made by the NHK (the Japanese Broadcasting Corporation) in 2005. This case depicts a client asking a factory to design and manufacture a kind of mold that can produce a circular copper annulus from a material known as copper plate. Circles, in the engineering community and in the mold design industry, are regarded as the most difficulty targets to achieve. At first, it was failed when they chose traditional design method. After studying similar case records, an engineer finally found the problems and corrected them by his personal experience and knowledge of know-how.
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(Intended goal)
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(Failed result)
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(Reason)
On the basis of the discussion of mold design, I propose a general model of the relationship between physical structure and function. 

The conditions for judging a relationship built between structure and function depend on the requirements of function and what a client wants. The most serious condition, theoretically, is that the curves of PF(t) and IF(t) fit each other perfectly. It is the minimum condition for judging the relationships created, because the outcomes satisfy the goals of the client, that is, the end of PF(t) identifies the end of IF(t) according to practical reasoning. This model can explain the phenomena of Underdetermination and Realizability Constrains.

Although structural descriptions cannot be deduced from functional descriptions, and vice versa, these two descriptions can be related with the help of the third description, i.e. the description of Class Function by which the phenomena of Underdetermination and Realizability Constraints can be explained. The logical gap between two natures implying that structural description cannot be deduced from functional description and vice versa still exists, because such relationship with the new model only represents a practical approach but not a logical approach. 
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