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Abstract

In the digital age of architecture, parametric design plays an essential role in
the generative process of architectural design. The most important benefits of
parametric design are having the visual representation of the design process,
enabling the interaction of user during the generation of parametric model using
visual digital codes, the representation of design steps sequentially and logically,
and also the possibility to adapt the design model according to the customer's
requirements and the designer's desires generating alternative design solutions for
the same model.

A parametric typology is an approach that combines typological design and
computational parametric techniques to produce a variety of designs belonging to a
specific building type. It facilitates the customization in housing design. The
parametric typological design allows diversity, variation, and individualisation just
as easily as the mass-standardized production. This research investigates the
customization of housing components to satisfy the customer's needs.

The research reviewed many previous studies that adopted the parametric
typological approach in architectural design, ranging from general to specific
studies. Accordingly, the research problem has been identified as the lack of a clear
perception about the parametric typological approach that is customizable, to be
applied in the design of single-family housing within a local residential complex in
Mosul city.

The research aim is to apply the parametric typological approach in the
generation of customizable single-family housing designs in response to the
customer's choices. To achieve the aim, the research methodology was to build a
theoretical framework for the customization using parametric typological approach,
The framework included three components that define the stages of the parametric
typological design and the sequence of steps, the implementation of customization
in the parametric typological design, and the computerized parametric techniques
used in the application of customization. Later, some of the framework’s
components were applied to generate new typological designs belong to a local
project of single-family housing to meet various requirements of customers.

The results of the study show the efficiency of applying customization in the
parametric typological design process. The proposed algorithm proved its
effectiveness in generating wide range of design alternatives. From six original
design prototypes of Ain Aliraq Housing project in Mosul, the study generated 96
varied prototype plans for the ground floor, 1920 prototype plans for the first floor,
and 960 three-dimensional facades. All design alternatives were generated from a
single parametric model implemented in Grasshopper for Rhino without the use of



ready-made software. The user interface presented in this study simplifies the
design process for the customer. Where the process of selecting parameters is
sequential and having the possibility of backtracking.
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