Software Section

One of the most important questions regarding optimization software is what is the
best available code. As is often the case, the best complexity algorithm for a specific
problem does not correspond always to the best software. There are two reasons for
this:

e The worst case complexity of an algorithm may not reflect the average case
behavior of the algorithm. A classic paradigm is the ellipsoid algorithm and
simplex type algorithms for linear programming. Although the ellipsoid algo-
rithm is a polynomial time algorithm and the simplex is an exponential time
algorithm, the average case behavior of the ellipsoid algorithm is inferior to the
simplex algorithm.

e An efficient implementation of an algorithm can make the code run much faster
than a poor implementation of a better complexity algorithm. This is true espe-
cially in the modern era of object oriented implementations, vector processors,
and massively parallel hardware. Any implementation that exploits the vector
concurrency will run faster. Take the case of solution of linear systems. If one
uses the iterative method of Conjugate Gradients which vectorizes naturally,
the code is likely to run faster than the traditional Gaussian Elimination. As
another example, in C++, one can "in-line" many functions and make the code
more efficient.

It is impossible to find a universal criterion to measure the performance of a
given code. Test problems provide a standard platform for comparing robustness,
accuracy, speed of execution, and other characteristics of algorithm efficiency. In
the past years many collections of test problems appeared in the literature or have
been available by electronic mail [1, 2]

It is the purpose of this column to report a summary of recent available math-
ematical software related to global optimization and interesting test problems. In
addition, any comments on existing software or improved solutions to known test
problems will be published in this column. Please send any relevant information or
submit related material to
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