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Development that has been taking place, in the last four decades, in the VLSI technology, has led to a more dramatically increase of the design time.  Nowadays, a lot of research is done to find solutions to reduce that time.  The thesis is focused on this issue and presents three parallel algorithms based on MPI technology to solve three design stages: technology mapping, placement and global routing.  More than that, for placement stage a hardware accelerator is proposed.  The technology mapping algorithm is capable to recognise, in a post-processing stage, the inputs repeated cells and multipol cells.  The placement algorithm uses a new object function that takes into account the estimated feed-through cells needed.  It uses two constrains in the chosen of the implied cells in the current movement that lead to the decreasing of the computation time.  For the global routing algorithm it was chosen a task partitioning schema among the implied processors.  In that way the amount of interchanged data by processors is minimised.  In order to increase the parallelism level a new concept namely “iteration time” was introduced.  Using this concept the “dead times” that take place in synchronisation processes are minimised.  The placement hardware accelerator attains a two-order magnitude speedup, by using a proprietary pipeline/parallel architecture and synchronisation mechanism.

