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Software automation refers to the automatic generation of software. The benefits of software automation over manual

programming include reduced cost of software development and improved reliability. The main requirement for software

automation is having rules that guide the software generation process. Fortunately, the mathematics at the heart of

scientific simulation can provide such rules.

Software automation is being used in diverse areas of scientific computation. We will review its use in signal processing,

computational quantum chemistry, numerical linear algebra, and solution of partial differential equations. We will contrast

this approach with the traditional approach using conventional programming languages.

We give some details regarding the finite element method for approximating the solution of partial differential equa-

tions. We review the FErari method for generation of finite element matrices and indicate some mathematical ideas that

this work introduces. In particular, it requires the study of optimization in some novel discrete spaces. We show how this

provides a model for the general problem of software automation.
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