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Abstract 

This presentation focuses on the transition from an algorithm to a program. Algorithm analysis is a well-studied 
discipline, as is software development. However, at the interface between these two disciplines much can and does go 
wrong. In fact, many programmers have experienced situations where a good algorithm (that is, correct and efficient) 
resulted in either wrong or unacceptably slow software. Our aim is to describe what can go wrong, why it goes wrong, 
and how to avoid these problems.  

We first outline the fundamental assumptions of algorithmic complexity. Then we describe scenarios where correct 
algorithms result in incorrect software. This is followed by a comprehensive examination of performance 
discrepancies, situations where the complexity analysis of the algorithm provides one answer and the observed 
behavior of a faithful implementation of the algorithm provides a dramatically different (worse!) answer. Both 
significantly slower behavior and unpredictable behavior are of concern. The causes of the differences between the 
behaviors of algorithms and software can be categorized into several areas, namely the implications of the non-uniform 
memory in real architectures (both caches and virtual memory management are implicated), system issues (memory 
mappings, passing of parameters, garbage collection, and optimization techniques are important here), implicit 
assumptions (including exception handling), and the finiteness of the number representation (which does not only have 
relevance for numerical applications, but is also important if one tests for equality or assumes mathematical identities 
hold). Our emphasis is on practically useful knowledge that helps software designers to produce correct and efficient 
code. We assume some familiarity with the analysis of algorithms as well as a working knowledge of software design.  

 


