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Preface to Fifth Edition

This edition maintains the successful theme of previous editions, namely a modular pro-
gramming style which leads to concise, easy to read computer programs for the solution
of a wide range of problems in engineering and science governed by partial differential
equations.

The programming style has remained essentially the same despite huge advances in
computer hardware. Readers will include beginners, making acquaintance with the finite
element method for the first time, and specialists solving very large problems using the
latest generation of parallel supercomputers.

In this edition special attention is paid to interfacing with other open access software,
for example ParaView for results visualisation, ABAQUS user subroutines for a range
of material constitutive models, ARPACK for large eigenvalue analyses, and METIS for
mesh partitioning.

Chapter 1 has been extensively rewritten to take account of rapid developments in com-
puter hardware, for example the availability of GPUs and cloud computing environments.
In Chapters 2 to 11 numerous additions have been made to enhance analytical options,
for example new return algorithms for elastoplastic analyses, more general boundary
condition specification and a complex response option for dynamic analyses.

Chapter 12 has been updated to illustrate the rapidly advancing possibilities for finite
element analyses in parallel computing environments. In the fourth edition the maxi-
mum number of parallel ‘processes” used was 64 whereas in this edition the number has
increased to 64,000. The use of GPUs to accelerate computations is illustrated.
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