JCS&T Vol. 4 No. 2 August 2004

Thesis Overview:

Parallel Computing in Local Area Networks
Fernando Gustavo Tinetti
Universidad Autonama de Barcdona, Barcdona, Spain
March 2004

In this thesis, parallel computing on installed locd area networks (LAN) is focused, analyzing
problems and possble solutions taking into ac@unt the main fadors of computing and communications. More
spedficdly, LAN are charaderized as parallel computersin the context of linea agebra applicaions, propasing
parall elization guidelines which are: spedfic for parallel computing on LAN, and simple enoughto be applied to
awide range of problems.

Propased parall eli zation guidelines are spedficdly applied for the matrix multi pli cation operation
in the context of the BLAS (Basic Linea Algebra Subroutines) library. Also, the performance of resulting
algorithms is verified by experimentation on homogeneous and heterogeneous locd areanetworks. Acceptable
performance is obtained in most of the experiments, using most of the available computing and communicaion
fadliti esin the locd areanetwork.

In the spedfic context of homogeneous LAN (or clusters), the proposed approach performanceis
compared with the obtained by the Sca APACK (Scdable LAPACK, or Scdable Linea Algebra PACKage)
library, which is the library with the most optimized algorithms for parallel computing on distributed memory
paralel computing. Parallel matrix multiplicaion as well as parallel LU matrix fadorizaion operations and/or
algorithms resulted from the parall elization guidelines are compared with those implemented in ScaL APACK.
Algorithms propaosed in this thesis outperform ScaL APACK ones with percentage gains between 25% and 80%,
showing that parallelizaion guidelines result in very good agorithms from the point of view of global
performance on homogeneous clusters.

Also in this thesis a broadcast message routine is propaned and implemented, spedficdly oriented
take advantage of the Ethernet networks which is commoly found in the LAN interconnedion. It is shown by
experimentation that this approach obtains most of the available performance of the interconnedion network,
maintaining a high degreeof portability.
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