Table 15. IBM RS/6000 590 Timings(d

Ethylene, 16 electrons, 1A1 (D2n), Basis Set=6-311++G**
(74 functions, 6-term d's)(b)

Method Gaussian 92 (E) Gaussian 92/DFT(G) Gaussian 94 (C)
Conv. RHF 112 (23) 111 (19) 1/14 (30)
Direct RHF 4/36 (42) 3/31 (42) 4/36 (43)
RHF Gradient 9/21 (30) 8/19 (36) 12/26 (45)
RHF Hessian 122/134 (148) 108/119 (147) 93/107 (143)
UHF /15 (20) 113 (22) 1/18 (26)
Conv. MP2 16/28 (36) 13/24 (33) 7/21 (31
Direct MP2 17/53 (60) 14/45 (54) 7/43 (50)
MP2 Gradient 62/90 (112) 55/79 (105) 101/119 (359)
MP2 Hessian 605/658 (693) 585/609 (1127) 1358/1379 (2987)
MP4(SDTQ) 393/405 (542) 372/383 (577) 354/368 (565)
SDCl 33/345 (648) 27/282 (888) 18/174 (771)
CCsD 53/593 (2283) 42/474 (3145) 35/364 (2797)
CCSD(T) 954/969 (2676) 831/842 (4455)

QCISD 40/410 (858) 33/345 (1227)

QCISD(T) 871/883 (1210) 681/691 (1681)

CASSCF 12/249 (930) 8/179 (308)

CAS-CI NA NA NA
SVWN (LSD) NA 3/20 (27)

BLYP (NLSD) NA 4/18 (24)

Method MOLPRO (94.8) GAMESS-US 11/17/94 HONDO (8.3)

Conv. RHF 2/16 (19) 18 (1)

Direct RHF NA 5/42 (43)

RHF Gradient 16/32 (35) 8/16 (20)

RHF Hessian NA 162/170 (179)

UHF 117 (19) 111 (15)

Conv. MP2 <1/16 (19) 4/12 (16)

Direct MP2 NA NA NA
MP2 Gradient NA NA NA
MP2 Hessian NA NA

MP4(SDTQ) 11/27 (30) NA

SDCl 1/23 (26) 16/155 (198)

CCsD 1/28 (31) NA NA
CCSD(T) 20/36 (40) NA

QCISD 125 (28) NA NA
QCISD(T) 19/35 (38) NA

CASSCF 120 (22) 10/110 (135)

CAS-CI NA

SVWN (LSD) 2/20 (23) NA

BLYP (NLSD) 2/22 (25) NA



Table 15. IBM RS/6000 590 Timings (cont.)

Method GAMESS-UK SUPERMOLECULE ACES 11

Conv. RHF 1/18 (20)

Direct RHF 6/87 (89) NA
RHF Gradient 64/82 (84)

RHF Hessian NA

UHF NA

Conv. MP2 NA

Direct MP2 74/161 (163) NA
MP2 Gradient NA

MP4(SDTQ) NA

SDCI NA

CCsbh NA

QCIsD NA

CASSCF NA NA



Table 15. IBM RS/6000 590 Timings (cont.)

Ethylene, 16 electrons, 1Ag (D2n), Basis Set=cc-pvVTZ
(116 basis functions, 5-term d's, 7-term f's)

Method Gaussian 92 (E) Gaussian 92/DFT
Conv. RHF 8/82 (90) 7/69 (76)
Direct RHF 24/236 (244) 19/192 (206)
RHF Gradient 76/158 (167) 63/132 (140)
RHF Hessian 905/987 (1013) 1052/1121 (1166)
UHF 7/85 (93)
Conv. MP2 193/262 (289)
Direct MP2 176/368 (383)
MP2 Gradient 443/705 (747)
MPA(SDTQ)
SDCI
CCsD
CCSD(T)
QCISD
QCISD(T)
CASSCF
SVWN (LSD) NA
BLYP (NLSD) NA
Method MOLPRO (94.8) GAMESS-US 7/17/93 HONDO (8.3)
Conv. RHF 10/102 (110)
Direct RHF NA
RHF Gradient NA
RHF Hessian NA
UHF 10/104 (121)
Conv. MP2 1/103 (110)
Direct MP2 NA NA NA
MP2 Gradient NA NA NA
MPA(SDTQ) 44/146 (154) NA
SDCI 3/120 (134)
CCsD NA NA
CCSD(T)
QCISD NA NA
QCISD(T)
CASSCF
SVWN (LSD)

BLYP (NLSD)



Table 15. IBM RS/6000 590 Timings (cont.)

Ethylene, 16 electrons, 1Ag (D2n), Basis Set=6-311++G(3df,3pd)
(150 functions, 5-term d', 7-term f's)

Method

Gaussian 92 (E)

Gaussian 92/DFT

Conv. RHF
Direct RHF
RHF Gradient
RHF Hessian
UHF

Conv. MP2
Direct MP2
MP2 Gradient
MP4(SDTQ)
SDCI

CCsbh
CCSD(T)
QCIsD
QCISD(T)
CASSCF
SVWN (LSD)
BLYP (NLSD)

Method

12/116 (152)

NA
NA

MOLPRO (92.3)

GAMESS-US 7/17/93

HONDO (8.3)

Conv. RHF
Direct RHF
RHF Gradient
RHF Hessian
UHF

Conv. MP2
Direct MP2
MP2 Gradient
MP4(SDTQ)
SDCI

CCsbh
CCSD(T)
QCIsD
QCISD(T)
CASSCF
SVWN (LSD)
BLYP (NLSD)

NA

NA

NA
NA

NA
NA
NA
NA

NA

NA
NA

NA

NA



Table 15. IBM RS/6000 590 Timings (cont.)

18-crown-6, C12H240e¢, 144 electrons, Cj, Basis Set=3-21G

(210 functions)

Method

Gaussian 92 (E)

Gaussian 92/DFT (G)

Gaussian 94 (C)

Direct RHF
RHF Gradient
RHF Hessian
Conv. RHF
Conv. MP2
Direct MP2
MP2 Gradient
MP4(SDTQ)
SDCI

CCsbh
QCIsD
CASSCF

Method

42/539 (558)
216/755 (774)
19665/20204 (20557)

GAMESS-US 6/17/92

32/419 (474)
185/604 (648)
14925/15344 (15747)
65/784 (5166)

HONDO (8.1)

35/450 (484)
176/626 (673)
13287/13737 (13977)

MOLPRO (92.3)

Direct RHF
RHF Gradient
RHF Hessian
Conv. RHF
Conv. MP2
Direct MP2
MP2 Gradient
MP4(SDTQ)
SDCI

CCsbh
QCIsD
CASSCF

NA

NA



Table 15. IBM RS/6000 590 Timings (cont.)

18-crown-6, C12H240¢, 144 electrons, Cj, Basis Set=6-31G**
(390 functions)

Method Gaussian 92 (E) Gaussian 92/DFT (G)

Gaussian 94 (C)

Direct RHF 323/4197 (4415) 260/3383 (3514)
RHF Gradient 1462/4755 (4899)
RHF Hessian 203730/207113 (209438)
Conv. RHF

Conv. MP2

Direct MP2

MP2 Gradient

MP4(SDTQ)

SDCI

CCsbh

QCIsD

CASSCF

Method GAMESS-US 6/17/92 HONDO (8.1)

270/3509 (3630)
1461/4970 (5104)
123066/126575 (131317)

GAMESS-UK (2)

Direct RHF
RHF Gradient
RHF Hessian
Conv. RHF
Conv. MP2
Direct MP2
MP2 Gradient
MP4(SDTQ)
SDCI

CCsbh
QCIsD
CASSCF

Method DISCO (1.82) ACES I

MOLPRO (92.3)

Direct UHF NA
RHF Gradient

RHF Hessian NA

Direct RHF

Conv. MP2 NA

Direct MP2 NA
MP2 Gradient NA

MP4(SDTQ) NA

SDCI NA

CCsbh NA

QCIsD NA

CASSCF NA NA

NA

NA



Table 15. IBM RS/6000 590 Timings (cont.)

18-crown-6, C12H240e¢, 144 electrons, Cj, Basis Set=aug-cc-pVDZ
(606 functions)

Method Gaussian 92 (E) Gaussian 92/DFT

MOLPRO (92.3)

Direct RHF 9210/147360 (147563)
RHF Gradient
RHF Hessian
Conv. RHF
Conv. MP2
Direct MP2
MP2 Gradient
MP4(SDTQ)
SDCI

CCsbh
QCIsD
CASSCF

Method GAMESS-US 6/17/92 HONDO (8.3)

NA

NA

GAMESS-UK (2)

Direct RHF
RHF Gradient
RHF Hessian
Direct MP2
MP2 Gradient
MP4(SDTQ)
SDCI

CCSD
QCIsD
CASSCF

Method DISCO (1.82) ACES I

Conv. RHF

Direct RHF NA
RHF Gradient

RHF Hessian NA

UHF NA

Conv. MP2 NA

Direct MP2 NA
MP2 Gradient NA

MP4(SDTQ) NA

SDCI NA

CCsbh NA

QCIsD NA

CASSCF NA NA
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Table 15. IBM RS/6000 590 Timings (cont.)

All times are in seconds. CPU times are the sum of the "user + system™" contributions. Wall clock
times are given in parentheses. For the iterative methods (RHF, UHF, SD-CI, QCISD and CASSCF)
each entry consists of atrio of numbers; “CPU-time-per-teration/total-CPU (total-wall-clock)”. The
"CPU-time-per-iteration” for the conventional SCF methods was defined as the total run time
(integrals + SCF) divided by the number of iterations. These values are intended to facilitate
comparison with direct HF methods. For other methods the leftmost entry corresponds to the
incremental time for the method. For example, the MP2 entry preceding the slash is the total run
time minus the time needed for the HF step.

Calculations were performed on a machine with 128 MB of memory and one 2 GB IBM SCSI 2 disk
running under AlX 3.2 with Release 2.3.5 of XLF Fortran. Runs were made on an otherwise quiet
system.

NA: not available with this program.

FTC-ND: Failed to complete - not enough disk space.

FTC-unknown: Failed to complete for unknown reasons.

SCF calculations were converged to approximately 15 digits after the decimal point (8 digitsin the
density).

The ethylene UHF calculation treated the p /£ p* (3Blu ) state. The ethylene ground stateis 1Ag_
MP2, MP4, CISD and QCISD calculations involved al electrons, i.e., there were no “core”

electrons. The CAS configuration list contains 8 CSF' sin Do symmetry and was generated with 4

electronsin 4 orbitals (3ag, 103y, 1b2g, 2b1y). This configuration list is sufficient to allow ethylene
to dissociate into two singlet methylenes. The time reported includes the time required to compute
the integrals and solve the CAS equations using the canonical RHF orbitals as the starting guess.
The default INDO initial guess used by Gaussian for ethylene's open shell calculations did not pick
up thep A& p* 3Blu dtate. If the ordering of the initial guess orbitals was corrected using an ALTER
command the calculation with Gaussian 90 died with a complaint that symmetry was being broken.
Thus, it was necessary to run these cal culations with the NOSY MM option, which ignored the
available Don symmetry. Gaussian 92 fixed this problem with the UHF benchmark and it was run in
full Dop symmetry.



