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In the past decade, the quantum chemical version of the density matrix renormalization group
method (QC-DMRG) [1, 2] has established itself as the method of choice for accurate calcu-
lations of strongly correlated molecular systems requiring large active spaces. Several groups
have presented their own QC-DMRG implementations, but to the best of our knowledge, none
of them has been presented as trully massively parallel.
We present MOLMPS, the new C++ QC-DMRG implementation with the emphasis on scal-
ability and high flexibility [3]. Our parallel approach employs MPI and is based on low level
lightweight tensor library allowing global memory storage. By combining operator and symme-
try sector parallelisms, sufficient number of tasks to achieve massive parallelization is generated.
We will present the scaling tests on typical candidates for DMRG calculations, namely Fe(II)-
porphyrine model, extended π-conjugated system, and FeMoCo cofactor with the active spaces
containing up to 76 orbitals.
Due to its capabilities, our implementation is e.g. an ideal tool for machine learning. We believe
that it has a potential to open the way for computations of challenging problems requiring very
large active spaces not only in non-relativistic quantum chemistry, but due to its flexibility also
for example in fully relativistic setting.
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