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Table 1. Timings of integral transformation for water polymers and amino acids ona Pentium-111 (800MHz)
personal computer (refer texts).

Molecule?  (H20); (H20)3 (H20)s  (H20)s Gly Ala Gly, Gly,
Basisset®  6-31G** 6-31G** 6-31G** 6-31G** 6-31G 6-31G  6-31G  6-31G*
No. Basis 50 75 100 125 55 68 97 151
No. Orbital 46 69 92 115 50 62 91 133
Timing®

LCI /g77 4.5 32.0 107.2f 315.3f 8.1 22.2 95.0 1015.3f
LCl /ifc 34 235 78.1f 225.6f 6.0 16.7 69.7 698.9f
GAMESS? 38 283  90.7f(4) 2406f(6) 65 185 8L6f(3) unable

2 The structures of al molecules included here were optimized at HF level with the Gaussian program [6].
The shape of water polymersis of the cyclic type.

b The s-contaminant of cartesian d-polarization functions was projected out from the orbital space.

¢ CPU timing in seconds. The symbol “f” means a direct-access file-based transformation. The number of
passes (or blocked-processing) isindicated in the parentheses for GAMESS.

4 GAMESS was compiled with g77 (see texts for options).

Table 2. Reduction with population-based localized orbitals[22] for water polymers andamino acids relative to the formal
number of transformed integrals

Molecule®  (H20)s  ((H20)a  (H20)s  (H20)s Gly, Glys Gly, Glys Trp
Basis set STO-3G  6-31G** STO-3G  6-31G** STO-3G STO-3G  STO-3G  STO-3G  STO-3G
No. Basis 28 100 35 125 53 76 99 122 87
No. Orbital 24 92 30 115 44 63 82 101 72
Reduction®

Can. / 1077 99.9 99.8 100.0 100.0 100.0 99.9 99.6 98.9 99.9
Loc. /10° 99.9 99.7 98.6 97.2 99.8 93.0 76.5 59.2 97.8
Loc. /107 92.2 85.3 75.0 63.5 90.3 63.3 41.0 27.0 73.6

a All the geometries of additional molecules to thosein Table 1 were similarly optimized by the Gaussian program [6].
b Reduction in percentage relative to the formal number of final transformed integrals with canonical indices. Thereis
no reduction for canonical orbitals with threshold of 10°°.
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Development of Integral Transformation Modules for
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Integral transformation from basis functions to molecular orbitals is necessary in configuration-based
correlation treatments of molecular orbital calculations. In particular, the processing of two-electron integrals
having fourth power dependence of the number of basis functions can be costly, thus care should be taken
to reduce the operation counts as far as possible. In this contribution, we report a development of integral
transformation modules, based on Yamamoto-Nagashima's algorithm (J. Comp. Chem., 9, 627 (1988)) by
which only non-zero integrals within threshold are efficiently processed. The BLAS routines, DAXPY and
DDOT are used in the innermost part of the transformation step.

Keywords: Molecular orbital calculations, Electron correlation, Integral transformation, Configuration inter-
action
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