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— New cost-efficient algorithm to handle tensor contractions with group symmetry via large

dense tensor contractions exposes parallelism to tensor libraries.

Aim: bring high-accuracy methods to state of practice for materi-

als and condensed phase chemistry by equipping PySCF with robust Contraction with 25 k-points and 8 Molecular Orbitals
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import ctf
def Tucker(T,rank): | | New parallel Gauss-Newton methods for CP tensor decomposition for tensor hypercontrac-
LZ,SA, Al = T.1("1jk").svd("ajk”,"1a", rank) tion factorization to enable reduced-scaling post-Hartree-Fock methods.
[Z,SB,B] = Z.i("ajk").svd("abk"”,"jb", rank)
[Z,SC,C] = Z.i("abk").svd("abc”,"kc", rank)
Z *x= ctf.einsum("a,b,c->abc”,SA,SB, SC)
return [A B C. 71 SPARSE PARALLEL LOCAL COUPLED CLUSTER
T = ctf.random.random((9,9,9)) Weak scaling of PySCF CCSD using Cyclops
[A,B,C,Z] = Tucker(T,3)
r = ctf.norm(T-ctf.einsum("abc,1a,jb,kc->13k",Z,A,B,C)) # occupied orbitals (0)
print(”"Residual norm is”,r) 50 59 70 84 100 118 141 168
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7 # Knights Landing (KNL) nodes
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_ar” Parallel sparse tensor contractions via Cyclops for localized coupled cluster methods.
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50 100 Dimensizc?r? size (s) 400 800 Parallel Gauss-Newton tensor decomposition (arXiv:1910.12331)
http://github.com/cyclops—community/ctf

New Python tensor autodifferentiation and optimization library (ad). http://github.com/pyscf/pysct

Time for one HvP iteration (seconds)
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