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The treatment of relativity and electron correlation on an equal footing is essential for
the computation of systems containing heavy elements. Even if there are several reliable
approximations to the Dirac-Fock equation mostly based on reduction to fewer components
of the wave function full Dirac-Fock calculations will provide the most accurate way for
taking relativity into account. Since the treatment of electron correlation is already a very
demanding task in nonrelativistic calculations the memory and disk space requirements
grow much bigger when the wave function has four components. Especially the integral
generation and the corresponding transformation from the AO to the MO basis need a
lot of computer resources. For larger systems the enormous memory and disk space re-
quirements can only be handled by a parallel approach to the problem. Here we present
the parallelization of the program package MOLFDIR up to the four-index transformation
step. A parallelization of the CCSD(T) code is necessary when the active space becomes
very large but in the case of large basis sets and moderately large active spaces the par-
allelization of the CCSD(T) code is not urgent and will be done later on. The integral
calculation, the SCF part and four-index transformation are fully parallelized whereas the
one-electron integrals and their transformation can be performed on each node separately
or on one node with a subsequent distribution of the corresponding files depending on the
computer architecture. The current implementation is based on a distributed memory sys-
tem since these architectures can be easily enlarged and are cheaper than shared memory
machines. Since communication is a bottleneck on these systems large data transfer has
to be avoided. We therefore generate the two-electron integrals in a way that makes it
possible to keep the four-index transformation independent from the other nodes up to the
very last step where the MO contributions are added up. Calculations on a test system
show the scaling properties of the code up to the transformation step.



