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Meroy Xaprpu-Poka (RHF)
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HpH6ﬂIDK€HH€ pa3JIOzKEHA €IMHUIIBI
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@ Vahtras, O., AIml&f, J., Feyereisen, M. (1993)
Integral approximations for LCAO-SCF calculations
Chem. Phys. Lett. 213(5 - 6) 514 - 518.

® Nao ~ 103 memory ~ 7.5 T
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Jwuzaiin aaropurMma: RI-J
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Hwmzaitn anropurma: RI-K

—_—~ —~— ——~—

D = 5 CiuCiv (1lP) = 5, Cio(0plP)  (iulP) — (uilP) Ky = >i.p (pi[P)(vi[P)

11 112 1N
aux m 112 R
N,o! 1Npo2 - g auxl N1 1N, 2 -~ AN,
" C12 C1NAO m 212 21N 211 212 21Naux
C > : : .. " o g o
21 22 2o | 3¢ =
2N,1 2N, o2 l2 Ao auxl 2Ny 1 2N, o2 2N, Ny,
Cur 1Szl * | Cun ; ' ' : : : '
: N1 Nyo12 NA01 N,y N1 N2 T~ Nogp 1Ny
: ; : NN | N_N2 | — | N_NN
NagNao' NaoNao? - INAO A0 wl ooo—hO oco—AQ 00e—AQ—aux

c.: MepBbIli War cxeMbl U row-major npeactaBneHue RI-TeH3opa




Hwmzaitn anropurma: RI-K
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Hwmzaitn anropurma: RI-K
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Puc.: MepBbliA LWAr cxeMbl M row-major npeacrtaBneHune RI-TeH3opa
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@ Huang, H., Sherill, C.D., Chow, E. (2020)
Techniques for high-performance construction of Fock matrices
j Chem. Phys 152(2), 024122.
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Jnzaiin ajaropuTMa: mepecTaHoBoYHasA cuMMmeTpusd RI-Tenzopa
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[ Friichtl, H. A. et al (1997)
An implementation of RI-SCF on parallel computers
Int. J. Quantum Chem. 64(1), 63 - 69.

Puc.: Viccnepyemsble yrnopsagoyeHHble npejctasneHus Rl-teH3opa




Hw3aitn anropurma: mep
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TecTupoBanue: pacripejiesieHle BpeMEH! UCTIOTHEHUST

Basis
® AO: def2-TZVP
® AUX: def2-TZVP-RIFIT

Computational Node
AMD EPYC 7302 16-core CPU

o i I 2-electron integrals calculations
i
=]
“ o
Remaining
0 ' 2000 ‘ 4000 ' 6000
Time, s

Puc.: PacnpegeneHne BpeMeHy UCNOHEHVs 3TarnoB anroputMa Metoga Xaptpu-doka (Tpu
OZ\HOMOTOYHbIE BEPCUN)
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ACUMIITOT

MKL:

default row-major: N380
row-major with
transformation: N370
row-major with
transposition: N377

v row-major with both: n3-62
default col-major: N374
col-major with
transformation: N3>°
col-major with
transposition: N381

102 4

« col-major with both: N372
permutationally-unique-

e -row-major with
transformation: N372
permutationally-unique-

x  -col-major with
transformation (v.1): N3-68
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+ -col-major with
transformation (v.2): N3-5°
permutationally-adapted
with transformation: N362
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TecTupoBanue: MacmTabUPYEMOCTh TPEABAPUTETHHOTO TTPEoOpa30BaHNs
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TecTupoBanue: MacmTabUPyeMOCTh UTeparun ajropurma Merojga RHE
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Hacrosimee u Byymee

MNpekpacHasa peanbHOCTb:
©® Pa3paboTaHO HeCcKoIbKO CXeM napannenbHOro CNoAHeHWsa anroputMa MeToza
XapTpu-doka
® YCTaHOB/IEHO BAVAHME Pa3/INYHbIX MaKeTOB MNaMATY Ha CKOPOCTL airopuTMa

® lMpeanoxeH 1 peannsoBaH 3¢PeKkTVBHbIN COCcob y4éTa nepecTaHOBOYHOMN
cUMMeETpUN

CBeTnoe 6yayuee:
® bonee sdpdPexkTnBHOE KILIMPOBAHME MATPUYHBIX BbIUMCIEHWIA
® NUMA-aware MPI/OpenMP anroputm
® YUért paspexeHHocTn RI-TeH30pa
@ CoszaHve performance-portable koza
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