Parallel Elementwise Processable Functions in Concurrent Clean^∗

Zoltán Horváth, Viktória Zsók

Department of General Computer Science University of Eötvös Loránd, Budapest

Pascal Serrarens, Rinus Plasmeijer,

Faculty of Mathematics and Computer Science University of Nijmegen e-mail: {hz,zsv}@inf.elte.hu, {pascalrs, rinus}@cs.kun.nl

Functional programming is very suitable for expressing concurrent programs. We would like to present the parallel elementwise processing method [1] with implementation in the lazy functional programming language Concurrent Clean [2] for two arguments and two values elementwise processable functions.

The functional programming style has some inherent concurrent features, but for a higher degree of parallelism there is a need for new language constructs. Introducing moduls for evaluation strategies we can control the evaluation degree, the dynamic behaviour and the parallelism as well. Our strategy model is based on [3].

The parallel elementwise method deals with ordered sequences. In order to have abstract type specification a linear data structure class module is defined. The module includes Edison-like [4] operations necessary for the manipulation of the linear data structures like lists, arrays, tuples. By this we assure the type abstraction level of the program.

The implementation of the method is skeleton based. In functional languages a skeleton, which is an algorithmic scheme, can be expressed as higher order functions. The skeleton is parameterized according to the abstract levels (by parallel processable function, by strategy and by type) separating the static part of the program from the dynamic behaviour.

References

[1] Fóthi Á., Horváth Z., Kozsik T.: Parallel Elementwise Processing – A Novel Version, in Varga L., ed., Proceedings of the Fourth Symposium on Programming Languages and Software Tools, Visegrád, Hungary, June 9-10, 1995, pp. 180-194. and in Annales Uni. Sci. Budapest de R. Eötvös Nom. Sectio Computatorica, Vol. 17, pp. 105-124, 1998.

[2] Serrarens, P.R.: Explicit Message Passing for Concurrent Clean. In K. Hammond et al.: Implementation of Functional Languages, 10th International Workshop, IFL’98, London, UK, Sept. 1998, Selected Papers, LNCS, Vol. 1595, pp. 229-245, Springer- Verlag, 1999.

[3] Trinder, P.W., Hammond, K., Loidl, H.W., Peyton Jones, S.J.: Algorithm + Strategy = Parallelism. Journal of Functional Programming, Vol. 8, No. 1, pp. 23-60, 1998.

[4] Okasaki, C.: Edison User’s Guide (Haskell version),

http://www.cs.columbia.edu/~cdo/edison/, May, 1999.

∗Supported by the Hungarian State Eötvös Fellowship and by the Hungarian National Science Research Grant (OTKA), Grant No. T030178 and by FKFP 0206/1997. A previous version of this abstract was presented at the Third Joint Conference on Mathematics and Computer Science, 1999, Visegrád, Hungary