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Abstract:

The digital revolution reflected on architecture as well as other scientific
and social fields .Its influence extended to the architectural design itself and
changed the role of the designer in it. This shift was accompanied by the advent
of computer aided architectural design CAAD, one of which was the most
pioneering (computer-aided algorithmic design). By using algorithms,
computers become a major part of the design process.

This thesis adopts digital generative design as an algorithmic approach that
can provide new ways of thinking. It can produce design alternatives to a
particular design, a specific architectural style, or complex architectural
configurations, in a few minutes. In this case, this approach saves effort, time
and money; provides a large number of alternatives; and offer the perfect
environment for creativity.

The research reviewed several studies on algorithmic generative design,
which ranged between theoretical and empirical studies. Based on the previous
knowledge, the research problem has been identified in two levels. At the
theoretical level,itis the lack of a clear perception on the variation of rules
in rule-based algorithmic systems. At the practical level, it is the lack of a
clear perception on the capability of the generative algorithmic approach
in producing new designs with typical characteristics.

The research aim was identified to find the differences among the
properties of rules in the various generative algorithmic rule-based methods
firstly, and to apply the generative algorithmic approach in the generation of
new designs belonging to a specific functional building type secondly.

To achieve the aim of the study, the research methodology was defined in three
steps. The first step was to build a theoretical framework to define the various
aspects of the generative algorithmic design process. The framework includes
three main parts to define the approaches adopted in the algorithmic design
process, the tasks of algorithms in the design process, and the structure of the



generative algorithmic design process. The second step depended on the
definition of rules in the framework as a basis to explore the differences among
four of the most common rule —based generative algorithmic methods. The
third step identified, from the framework, the suitable algorithmic approach for
generating new designs belong to a typology of school building in Mosul city.

The results of the first practical study showed that the differences in the
inputs and outputs of the four rule-based algorithmic methods (under
comparison in this study) are slightly reflected in the properties and processing
mode of their rules. On the other hand, the similarity among the four rule-based
algorithmic methods was dominant in most of the secondary variables under
investigation. The results of the second practical study proved the feasibility of
algorithmic design in dealing with a design problem with specific data and
generating varied typological designs that meet the different inputs from the
user. Finally, the research concludes that the generative algorithmic design
includes various approaches ranging from preset approaches to customized
approaches (depending on the problem to be solved) capable of dealing with
varied typical and non-typical architectural design problems.
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