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Numerical algorithms are generally published along with reference implementations in procedural pro-
gramming languages such as Fortran, C, and MATLAB, and distributed and utilized within libraries with
mainly concerning computational performance. However, a necessary algorithm has to be ported onto a
target environment if no implementation of the algorithm is available on the environment. Especially in
recent years, numerical computations are executed using various computing environments. Therefore, that
conventional manner has a problem on availability and productivity. In this presentation, a XMIL-based
formal language is introduced, the domain of which is specialized for root-finding algorithms of nonlinear
equations. In the present formal language, a root-finding algorithm is not defined as a procedure but as
a set of mathematical recurrence formulas, and declaratively described using Content Markup of MathML
independently of any programing languages. By analyzing relationships among mathematical equations in
the description and mathematical variables referred in the equations, an abstract calculation procedure of
the described algorithm can be obtained as a partial order relation. From the abstract procedure, program
codes in concrete programming languages can be generated. A generator of C99 or Fortran 95 source codes
is presented, and a performance evaluation of a generated source code compared to a common source code
is reported.
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