Empirical Modelling of Parallel Linear Algebra Routines^⋆

Javier Cuenca^1, Luis-Pedro García^2, Domingo Giménez^3, José González^4, and Antonio Vidal^5

1 Departamento de Ingeniería y Tecnología de Computadores, Universidad de Murcia. Apartado 4021, 30001 Murcia, Spain

javiercm@ditec.um.es

2 Servicio de Apoyo a la Investigación Tecnológica, Universidad Politécnica de Cartagena. Paseo Alfonso XIII, 30203 Cartagena, Murcia, Spain.

luis.garcia@sait.upct.es

3 Departamento de Informática y Sistemas, Universidad de Murcia. Apartado 4021, 30001 Murcia, Spain

domingo@dif.um.es

4 Intel Barcelona Research Center Intel Labs, Barcelona

pepe.gonzalez@intel.com

5 Departamento de Sistemas Informáticos y Computación, Universidad Politécnica de Valencia. Cno. Vera s/n, 46022 Valencia, Spain

avidal@dsic.upv.es

Abstract

This paper shows some ways of combining empirical studies with the theoretical modellization of parallel linear algebra routines. We propose some modifications in the traditional formulae. The values of the parameters in the formulae depend on a set of other parameters. A multidimensional function is obtained for each parameter. The table representing the value function must be obtained by experiments with the basic operations in the algorithm. What we propose is to identify the basic routines most widely used, together with the size of the parameters and the data storage and access schemes, and to develop the basic libraries including an engine to estimate these values as they are installed. Thus, the selection of satisfactory values of the parameters can be made automatically and without important additional cost. The user can also be provided with intelligent routines which will execute efficiently, and independently of the system where they are executed and of the user executing them. The application of the proposed ideas has been analyzed with several parallel linear algebra routines. Experiments with the QR and Cholesky factorizations are shown.

⋆ This work has been funded in part by Comisión Interministerial de Ciencia y Tecnología, project number TIC2000/1683-C03, and Fundación Séneca, project number PI-34/00788/FS/01, and has been developed using the systems of the CEPBA (European Center for Parallelism of Barcelona), the CESCA (Centre de Supercomputació de Catalunya) and the Innovative Computing Laboratory at the University of Tennessee.