
 
 

  

These days, many scientific and engineering disciplines rely on 

standardization and automated tools. Somewhat ironically, the 

design of the algorithms underlying these tools is often a highly 

manual, ad hoc, experience- and intuition-driven process, commonly 

regarded as an "art" rather than a "science". 

 

The research performed in the scope of this dissertation is geared 

towards improving the way we design algorithms. In particular, we 

investigate the possibility of letting computers, rather than humans, 

design algorithms. 

 

The idea of automating algorithm design is definitely not "new". 

Attempts to do so can be traced back to the origins of computer 

science, and, ever since, this problem, in one form or another, has 

been considered in many different research communities.  

Therefore, we first present an overview of this vast and highly 

fragmented field, relating the different approaches, discussing their 

respective strengths and weaknesses, towards enabling a more 

unified approach to automated algorithm design. 

 

One approach, which we explored in more depth, designs algorithms 

with the help of automated tools known as "algorithm configurators", 

a practice to which we refer to as Programming by Configuration 

(PbC). We demonstrate PbC, using it to design a non-exact algorithm 

(a.k.a. a "heuristic'') for solving hard combinatorial optimization 

problems, which we show to be competitive with the state-of-the-

art. Finally, we present a critical reflection on PbC, discuss its 

limitations, and our own work towards addressing these. 
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