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{a) Fortune's heap

{b) Dwyer’s circle tests
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Figure 16: The performance of Fortune’s algorithm and Dwyer’s algorithm on the cross input.

study [13,14].

The real purpose of this paper, however, is not to advertise a new and superior algorithm,
but to illustrate some principles in the design and analysis of algorithms, First, a variety of tools
are available for doing in-depth experimental analysis of algorithms and programs. For example,
animation can be extremely useful for understanding algorithms and debugging code.
Concentrating on simple displays that are easily generated keeps the programmer from becoming
overly distracted, while still producing useful information. Bentley {2} and McGeoch [15] have
discussed other tools useful for performance analysis. These include data analysis programs,
profilers, data processing tools like Awk or Perl, and custom programs based on “little
languages” for many tasks including generating experiments, graphing data, or displaying
animations.

Using these tools, there is much more to experimental analysis than just runing
benchmarks. Only one of the graphs that I showed in this paper has anything to do with the
actual run-time of these algorithms on a real machine. For the most part my experiments have
concentrated on abstract costs which dominate the execution time of the algorithm in a way
which is machine independent.

Using these experiments, and some knowledge as to how much critical primitive
operations (such as distance computations, or in-circle tests) will cost on a given machine, we
can model the real execution time of the program with high accuracy. In addition, we can do this
without the burden of esoteric computational models that attempt to’ cover every possible
variable in the design of a computer system. Thus, I take a very pragmatic view of the world.
High level abstract analysis should guide the use of experiments and empirical models to
accurately predict performance. Neither theory nor experiments are more important to me, both
have equal weight.
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