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1s available at

http://www.openmx-square.org/tech notes/tech notes.html



(1) Go to

http://www.openmx-square.org/download.html

(2) Download OpenMX Ver. 3.5
Up|
Download of OpenMX

Available packages in terms of GNU-GPL

openmx3.5 (release date: 10/Sep.f2009)

openmx3.4 [release date: 23/June/2008) + patch (17/Mar./j2009)
openmx3.3 [release date: 30/Julyi2007) + patch (25/Sep.f2007)
openmx3.2 (release date: 01/Apr.f2007) + patch [(02/Julyi2007)




Before the installation of OpenMX, the installation
of LAPACK, BLAS, and FFTW 1s indispensable.

Of course, variants of LAPACK/BLAS can be used
instead, such as

ATLAS,
ACML
MKL

Our recommendation 1s ACML which 1s fast and stable.
In addition, ACML can be used for not only AMD but also
Intel processors.
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(1) Decompress the tar file.

X kterm
[ozak i@vtpocDl ozaki]d tar zxef openmx3.5.tar.zz |

(2) You will find four directories below openmx3.5.

X kterm

[ozaki@vtpccOl ozaki]d cd openm=3.5
[ozak i@vtpocOl openm=3.5]% 1=
DFT DATA DFT DATADE =source work
[ozak i@vtpocdl openms<3.5]% |
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(1) Modify makefile in openmx3.5/source

X kterm

[ozaki@ytpooOl ozakild cd openme3 .5/ =ource/
[ozakiBvtpoc0l =ource]d emacs -nw makefile |

¥ {4) make install

#
O = gogo —03 -Dnompi -Dnoomp -Ifusr/local/includs
LIE = -Ljusr/local/lib -1fftwd -llapack -lblas -1¢

\ We&" ()T
-+ * 4

> ) / <

+ >

(2) Compile the sources

X kterm

[ozaki@vtpocol? source]d make install
Jusrflocal/mpich-1,2.8-intel/bindmpice -openmp -03 -I/home/ozakifinclude -I/home/ozak
32bit/ifort32 mpfinclude -c openms,c
fusrflocal/mpich-1,2 . 5-intel/bin/mpice —openmp -03 -I/home/ozaki/include -I/home/ozak

?qh';+|‘l;-l:.ﬁﬁ+?q MHIII';I"H-‘-.IIIl"lﬁ [ e La T Tl TR R Pl VR T L T ]



Compiler options (not all, see the manual for more details)

-Dnompi for the serial version

-Dnoomp  In case that compiler does
not support openmp.

-Dfftw?2 for use of FFTW?2
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You can find several examples for setting CC and LIB in makefile.

R R A A A R R A A R AR AR AR H

# #
# Pleaze zet a proper CC and LIE for the compilation, #
# Ewamples of CC and LIE on =everal platforms are shown below, #
# #
HFEEER R R R R R R R R
#

# Cugwin, IEM ThinkPAD #40 {Pentium M 1,0GHz)
#

# CC = goo -Dnompl -Dhlasweap -03 -I/home/ozak i/ inc lude
¥ STACK = -lW1,--heap, 3000000, --stack , 2000000
# LIE =-L/hame/ozaki/1ib -1llapack -lblas -lg2c -1I77 -1fftwd -static

Also, tips for mnstallation can be found in the OpenM X Forum as

4 Tips for installation of OpenMX

Oate: 2007/09/2217:12
Mame: T.Ozaki

Dear All,
The following is tips far installation of Cpenhds
Maost problems ininstallation of Openkt come from compilation

of LAPACHK and BLAS and its linking. Thus, | shall show tips for
installation of Openhdx on several platforms.

(1) Intel Pentium 4 and ¥eon (32 hit)
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Move to the directory ‘work’, and perform the
program, openmx, using an input file, Methane.dat,
which can be found 1n the directory ‘work’ as follows:

X kterm

[ozak i@vtpoccl? work )3 puwd
Shomefozak 1/openm<3 57 work
[ozaki@vtpocl? work]d | fopenms Methane.dat > met.std &f

For the MPI version, you can perform as follows:

X kterm

[ozak i@vtpocl? work ]E pwd
Shiomefozak 1/ openm<3 .5 work
[ozaki@vtpocl? work]3 mpirun -np 4 openms< Methane,dat > met.std & |}
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After the calculation, 11 files and one directory will be generated

met.std
met.out
met.xyz
met.cif
met.ene
met.memory(
met.md
met.md?2
met.tden.cube
met.v0.cube
met.vhart.cube
met_rst/

standard output of the SCF calculation

input file and standard output

final geometrical structure

structure file for Material Studio

quantities computed at every MD step

analysis for used memory

geometrical structures at every MD step
geometrical structure of the final MD step

total electron density in the Gaussian cube format
Kohn-Sham potential in the Gaussian cube format
Hartree potential in the Gaussian cube format
directory storing restart files



*  + gives the

standard information
about the calculation
such as the SCF
convergence history,
total energy, Mulliken
charge, etc.

e e e e e i e e i el e e T T R T Tt et e e e e e e el e e e el el e e e e e e e e e e e e e
7 7 70 Fc 7o Je e e e 7k e gk e P 2 Je Je Je e 7 7k g e Pt Je de J T ok o g e et o Je Je e e ok ok e e o o de d e e ok ok e e e e o A e
SCF history at MD= 1
b e i R R i e e b b b e e e b b b b o o ek o e e e b e o
E e e i R e e e e e e e e e e e e e e T e e e e e e e e e e

799184452246
180922853635
371991788325
435330322081
449516147411
452522027174
453266301957
453266530490
453266630447
453266655128
453266657644

SCF= 1 MNormED= 1.000000000000 Usle= -3.
SCF= 2 MNormED= Q.294505017736 Uele= -3.
SCF= 3 MormED= 0Q.088735677904 TUsle= -3,
SCF= 4 HNormED= 0.021098020030 Usle= -3.
SCF= 5 HMNormEkD= §.006019683783 Usle= -3.
SCF= & HormED= ©0Q.000784360501 Uele= -3.
SCF= 7 MormED= Q.000002534854 Usle= -3.
SCF= 8 HNormED= 0Q.000000871028 Uele= -3.
SCF= 9 MNormED= Q.000000229718 Usle= -3.
SCF= 10 HNormED= 0.000000531457 Uesle= -3.
SCF= 11 HNormED= 0.000000265107 Usle= -3.
EE o e e b b b b e e e e e e R e e e b b b b e e b e e e e e e e e e
Total energy [(Hartree) at MD = 1
XX XXX XA A A A A A A AEAEA XA XXX XXX XA A A A A A A AEAEA Ao hhxxx

Uele. -3.453266657644

Ukin. 5.824571433675

THG. -14,51759583846584

TJH1. O.012112580877

Tna. -6.365977491981

TUnl. 0.681047545213

Uxzcl. -1.609135574153

Uzel. -1.609135574153

Ucore. 9,.551521413583

Uhulb . QL 0o000000000n0

Tos. QL 000000000000

Tzs=. QL 000000000000

Uzo. QL. 000000000000

T=f. Q.0C00000000000

Ttot. -8.032594051921
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To check whether most functionalities of OpenMX have been successfully
installed, it 1s possible to perform an automatic running test.

X kterm
[ozak i@vtpocl? work]$ |, fopenms -runtest ||

For the MPI case 9 kterm

[ozaki@vipccl? work]$ mpirun -np 6 openmx -runtest |

For the serial case

The result can be found in a file ‘runtest.result’ as

X kterm

[ozak i@vtpocl? work]d more runtest.result
1 input_exanple/Benzene,dat Elapsed time(s)= 9.94 diff Utot= 0,000000026206 diff Force= O,000000000052
2 input_example/CAO,dat Elapzsed time(s)= 42,02 diff Utot= 0,000000153045 diff Force= 0,000000001243
3 input_esamplefCO,dat Elap=zed timei=)= 32,40 diff Utot= 0,000000001580 diff Force= 0,000000008634
4 input_exanple/Cr2,dat Elapzed timei=)= 22,21 diff Utot= 0,000000016815 diff Force= 0,000000000031
5  input_example/Crys-Ma0,dat Elapsed time(s)= 66,06 diff Utot= 0,000000015036 diff Force= 0,000000001301
6  input_example/Gafs,dat Elapsed time(s)= 83,70 diff Utot= 0,000000002263 diff Force= 0,000000000002
7 input_esample/Glucine,dat Elap=zed timei=)= 14,27 diff Utot= 0,000000001423 diff Force= 0,000000000354
&  input_ewxample/Graphited ,dat Elapzed time{z)= 5.32 diff Utoct= 0,000000003735 diff Force= O,000000000055
8  input_example/HZ0-EF ,dat Elapsed time(s)= 13,65 diff Utot= 0,000000014457 diff Force= 0,000000000349
10 imput example/H20,dat Elapzsed time(z)= 10,64 diff Utot= 0,000000014568 diff Force= 0,000000008071
11 input_exanple/HYb,dat Elap=zed timei=)= 49,80 diff Utot= 0,000000000451 diff Force= 0,000000000107
12 input_example/Methane,dat Elapzed time{z)= 8,45 diff Utot= 0,000000037856 diff Force= 0,000000000036
13 imput_example/Mol HAO,dat Elapsed time(s)= 43,24 diff Utot= 0,000000005192 diff Force= 0,000000000038
14 imput_example/HdiaZ,dat Elapzed time(s)= .07 diff Utoct= 0,000000011974  diff Force= O,000000000005

Total elapsed time (=) 412 ,8h

Also, the results on several platforms can be found in openm3.5/work/input example



[ozak 18vtpocOl work]d more Methane.dat
#
% SCF calculation of a methane molecule by the LDA (1) Value behlnd kej ’VVOrd

$# and the cluster method
#

#

(2) The order is arbitrarily.

¥

System,CurrrentDirectory o ¥ default=./
System,Mamne
level.of .=tdout
level,of . fileout

# default=1 (1-3)
default=1 {D-2)

Selected keywords:

#
# Definition of Atomic Species
#

5 ies, Humkb

P e ¥ semies ————_ The number of atoms

o CooAm S —— . .
fon.of scis Definition of species

Definition,of ,Atomnic,Speciess

The name of system

:

# Atoms

#
Atoms Nunber i |
Atomz,SpeciesAndCoordinates . Unit  Ang # Ang|AU . :
<Atoms, SpeciesAndCoordinates «4————————— lAkt()IIll(: (:()()f(illlfltf:S
1 C 0, Q00000 0, 000000 0, Q00000 2,0 2,0

2 H -0,889981 -0,p2493512 0, Q00000 0.5 0,5

3 H 0, Q00000 0,626312 -0,3859981 0.5 0.5

4 H 0, Q00000 0,628312 0, 559951 0.5 0,5

5 H 0,280981 -0,620312 0, 000000 0,5 0,5
Atoms, SpeciesAndCoordinates

 File Nane (3) Put # to the head of line for comment
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The amount of the output files is controlled by the keyword,
‘level.of fileout’ (0,1,2). The typical default output files is as follows:

met.std
met.out
met.xyz
met.cif
met.ene
met.memory(
met.md
met.md?2
met.tden.cube
met.v0.cube
met.vhart.cube
met_rst/

standard output of the SCF calculation

input file and standard output

final geometrical structure

structure file for Material Studio

values computed at every MD step

analysis for used memory

geometrical structures at every MD step
geometrical structure of the final MD step

total electron density in the Gaussian cube format
Kohn-Sham potential in the Gaussian cube format
Hartree potential in the Gaussian cube format
directory storing restart files

For more details, see the section ‘Output files’ of the manual.



The basis sets and pseudopotentials can be generated by ADPACK,
but for your convenience, the database of those 1s provided at
http://www jaist.ac.jp/~t-ozaki/vps pao2006/vps pao.html

- * pao a file storing basis sets
’ *.vps a file storing pseudopotentials o
Li Be B C N O E Ne
Na Mg A S P S O A
K Ca ¢ I ¥ O Mn Fe Co M Cu Zn Ga Ge As e Br Kr
BRb =r ¥ Z NMb Mo Tc Ru Rh Pd Ag Cd In Sn Shb Te | Xe
Ls Ba L Hf Ta W Re Os Ir Pt Au Hg II FEb Bi Po At En
Fr Ra A

L La Ce Pr Nd Pm S5m Eu Gd Th Dy Ho Er Tm Yb Lu

Ao A Th Pa U Mp Pu Am Cm Bk Of Es Em Md Mo Lr

The pseudopotentials for i - * -

, + . Use those with your own risk.
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The downloaded vps and pao files have to be stored in the

following way:
If Ver. 2004,

openmx3.5/DFT DATA/VPS

S . If Ver. 2006,

openmx3.5/DFT DATAO06/VPS

If Ver. 2004,
openmx3.5/DFT DATA/PAO

If Ver. 2006,
openmx3.5/DFT DATAO06/PAO



The directory DFT _DATA can be specified by the keyword in
your input file as

DATA.PATH ./DFT DATA2006/ # default=../DFT DATA/

The keyword 1s useful to avoid using PAO files
for pseudopotentials of the different versions
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The species of atoms can be specified by

species  Humber J
<Detinition,of Htomic,Species
H Hi.0-=1 H ™

C C4.5-slpl C_TH_PCC

Detinition,of Htomic,Species:

where H4.0-s1 means that the first
s-orbital of H4.0.pao is used, and
C4.5-s1plmeans that the first s- and
p-orbitals 1n C4.5.pao is used as
basis funtions.

—
o

Fseudo potential (Hartree)

=)
=
uonoung anefy, [elpey

I
—h
=]
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The proper choice of basis functions depends on elements
and chemical environment. Although detailed analyses can

be found In PRB 69, 195113 (2004) and JCP 121, 10879 (2004),
the following can be good starting points.

Examples 11y 5 Li8.0-s2  Ti5.5-s2p2dl Fe5.5-s2p2d1
B4.5-s2pl Na9.0-s2 V5.5-s2p2d1 Co05.5-s2p2d1
C4.5-s2pl K9.0-s2 Cr5.5-s2p2d1 Ni5.5-s2p2d1
N4.5-s2p2 Mn5.5-s2p2d1 Cu5.5-s2p2d1
04.5-s2p2d1
F4.5-s2p2dl
Trends:

(1) Elements located in the right side of the periodic table requires basis sets with
higher angular momentum.

(2) Alkali metals require a long tail of basis funstions.

(3) 3d-transition metals are well described by TMS5.5-s2p2d1 in their oxide.



The species of atoms can be specified by

species , Humber z
<Detfinition,of ,Atomic,species
H Hi.0-s1 H_TH

L C4,5-z1pl C_THM_FCC

Definition,of Htomic,Species:

H TM and C TM_ PCC mean that H TM.vps and
C TM PCC.vps stored in the directory specified by
DATA.PATH are used as pseudopotentials.
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Three kinds of functional are now available by the following keywords

=cf Ao Tuype LOA # LDA |LSDA-CA [LEDA-PI |GGA-PEE
=cf ,5SpinPolarizat ion off § On|Off [MC

In case of LDA+U

=t Hubbard U ar ¥ On|0ff , default=off

=zcf  Hubbard , Uccupat ion dual ¥ onzite|full|dual, default=dual

On-site Us are specified by

species, Humber 2z
<Definition,of ,Atomnic,species
Mi HNiZ,0-=Yp2difl  Hi_LDA
0 [02.0-s2p2dl 0_LDA

Definition,of ,Atomic,Species:

<Hubbard., U, values
Mi 1= 0,0 2= 0,0 1p 0,0 2
0 1= 0,0 2= 0,0 1p 0,0 2
Hubbard U, values-

oV
0.0 1d 7.0 2d 0,0 1f 0.0
0,0 1d 0,0
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The two energy components E5 . + E, _ are calculated on real space regular mesh.
The mesh fineness is determined by plane-wave cutoff energies.

=cf ,energycutoff 150,10 ¥ default=150 (Ry:
The cutoff energy can be related to the mesh
fineness by the following egs.
1 1 (2 1 (3 1
E:['.uil. = §gb1 ’ gh’l' ‘E‘:Eu:. = Egb? } ng'- ‘E"tll:u'l = Egbﬂ 3 gb..’i-.
a; = i g a, = i3 i = i
ga, = i-vl'. gay = _I,\HTQ: ga; = ﬁrﬂr
o gﬂz * gﬂ.._.) - g&:—; H gﬂl N gﬂ.l o gﬂ.z
gb, = E?T—.ﬁ‘__ , gby= QW—-_\I-’ , gby = Z?r—__,M S

AV = ga,-(ga, X gag),
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The proper choice of the cutoff energy depends on system.
150-250 Ryd is a reasonable choice in most cases.

[ [ [ [ [ [ [ [ [
Cutoff energy  Total energy
—1.92r (Hartree) (Hartree) ]
. e 10 ~7.938616239814 ]
o) 20 ~8.072168056546
o 40 ~8.027966862891
£ —7.96H 80 ~8.031120851475 =
© 120 -8.032594067515
L | 160 ~8.032633125017 il
- 200 ~8.032757934831
o 300 ~8.032868310857
o 8 400 8032889912070 -
c 600 8032889566724
o - 1000 ~8.032875148655 i
"g L & & »
— —8.04+ -
: Total energy of methane 1
_8 08 l l l l l I I I I
0 200 400 600 800 1000

Cutoff energy (Ryd)
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In most cases, the Residual Minimization Method 1n the direct Inversion
of Iterative subspace (RMM-DIIS) in momentum space works well.

Residual vectors R.(q) = pi™(q) — pt™(q),
Kerker metric (B B = 3 Fin( @B ()
‘ J q U"‘Lq}' |

_ with the Kerker factor
Let us assume the residual vector at the next step

: 2
is expressed by w(q) = —4
AT

m

Rﬂ+1 — Z My Rm ) 3 4= * g K B

m=n—(p—1) - 7

Minimize (in) Yo anp™ e+ Y anBRnm

P+l =
m=n—(p—1) m=n—(p—1)

(R,|R,) —» optimum O s

with respect to O G.Kresse and J. Furthmeuller, PRB 54, 11169 (1996).
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3 >/

n—1 . . n—1
ps-:njl — psn] 4 Z fa [pfln . P(m] ]I R&:ﬂ] — R&:nj + Z '5| [Rﬁl_:l . R?.:nj_]'-
m=n—(p—1) m=n—(p—1)

pur = + BRI, equivalent to RMM-DIIS
) - */

n—1
= |an - C;n—Plz + Z :)"m| {[:|ﬂ'm+1:} o |F1 | |Rﬁ1+1 |R??1 }
m=I+1—p
0E _,  OE _
oG aN

m=n—p m=n—p

. n—1 . n—1 . _
|ﬂ'n+l_::' — |ﬂ'ﬂ-:} - Z ﬁr::;[|ﬂm+1: - |Rm:} ] - Gn—p |Rﬂ_} - z "."::;{_|”m+1_} — |ﬂ'm:} ]

Grop=—8 P =p"+8R™ _ equivalent to RMM-DIIS
1 71 33 5y - = 0+ >
. , 9+ 71 -

V. Eyert, J. Comp.Phys. 124, 271 (1996)



. n—1 . n-1 , .
Mpg1) = |Nn) — Z Vo) — [12m) ) — ?Iﬂ—.‘i‘i‘ \Ry) — E Yo Pmg1) — |10m))

m=n—p m=n—p
1 _ . (in) __ —{in) 7 iin)
G"ﬂ—p — _.*'j - Pr+1l = Pn + ."!jR?'.-,

If G can be stored, the Broyden method may be the best method
among them. However, G 1s too large to be stored. Thus, from
the theoretical point of view a reasonable improvement of the
convergence can be obtained by increasing the number of of the
previous steps.

In fact, the convergent results were obtained using 30-50 previous
steps in the RMM-DIIS for 20 difficult systems that the SCF 1s hardly
obtained using a smaller number of previous steps.

The results can be found in http://www.jaist.ac.jp/~t-ozaki/large example.tar.gz



&

T
3

Five methods for getting SCF are available, the RMM-DIISK
is the best choice among them in most cases.

=cf Mixing , Type rmm-ciisk # Simple |Rmm-Diis |Gr-Pulay
¥ Kerker |[Fmnm-Diisk

The RMM-DIISK is controlled by the following keywords:

ot Init Mixing, leight 0,0100 # deftault=0,30

st Min Mixing, leight 0,000 # detault=0,001

zot Max Mixing, leight 0, 1000 # detault=0, 40

=cf Kerker , factor 4,000 # default=1,00

zct Mixing History 20 # cefault=hH

=cf Mixing . StartPulay 12 # default=H

zcf Mixing ,EveryPulay 1 # default=f

=zcf ,criterion 1,0e-10 ¥ default=1,0e-6 (Hartree)
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If you cannot obtain the SCF convergence, try the following prescriptions:

*Decrease scf.Min.Mixing. Weight. The large scf.Min.Mixing. Weight may lead
to unfavorable charge sloshing

*Use a rather larger value for scf.Mixing.StartPulay. Before starting the Pulay
type mixing, achieve a convergence at some level. An appropriate value may be
10 to 30 for scf.Mixing.StartPulay.

*Use a rather larger value for scf.ElectronicTemperature in case of metallic
systems. When scf.ElectronicTemperature is small, numerical instabilities
appear often.

Increase scf.Mixing.History. scf.Mixing.History=25-40 could lead to the SCF
convergence in most cases.
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Those parameters for 20 systems difficult to get the SCF
convergence and the results can be found at

http://www jaist.ac.jp/~t-ozaki/large example.tar.gz
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Five methods for geometry optimization are available, the EF
is the best choice among them in most cases.

MD. Twpe EF # Opt |DITS|BFGS|RF|EF

The EF 1s controlled by the following keywords:

MD.Opt .DIIS.History 3 # default=3
MD.Opt . StartDII5 h # default=h
MD. Opt . EvervDIIS 200 # default=200
MO, maxIter 100 # default=1

MD.Opt.criterion 1.0e-4 # default=0.0003 (Hartree/bohr)



200 T T T T T T
| Molecules |
B EF
160 WM BFGs 1
L RF i
DIIS

« 1201 7 .
5 | | The EF gives a faster convergence,
¢ sof : while the RF is also a good choice.
o
:E’ 40t | I
:5 - -
g I 1
g Methane Glycine Cg  Sialic  Water Nitro CgHg
= acid di . . .
2 - For your convenience, the input files and out
< 200_ T ] files used in the calculations shown in the
S| mmer | figure can be found in
£ %% eres " "
3 | RF ] openmx3.5/work/geoopt _example".
5 1200 DIIS |
2
g | ]
=
Z 8ot 4

L ||I

Si;C Dlamond E}Cm2 TiO, NaCl
surface




If you cannot obtain the optimize geometry, try the following prescriptions:

Increase MD.Opt.DIIS.History. MD.Opt.DIIS.History=10-20 could lead to the
SCF convergence in some cases (not all).

*Use a rather larger value for MD.OptStart.DIIS. Before starting the Pulay type
mixing, achieve a convergence at some level. An appropriate value may be 10
to 30 for MD.OptStart.DIIS.

*Use a rather larger value for MD.Opt.criterion. There is a case that the
maximum force does not decrease below 104 Hartree/bohr. Then, a
compromise is to increase MD.Opt.criterion to 3.0 x 10-* Hartree/bohr or more.



The 1nitial spin moments can be controlled by the last
two columns 1n the keyword Atoms.SpeciesAndCoordinates.

Example: MnO 1n the NaCl structure

Ferromagnetic order
<Atomz ., 5peciesAndCoordinates # Unit=A

1 HMn 0,000 (1, 0 (1,000 5.0 5.0
2 Mno 4,1805 4, 1805 (1,000 5.0 5.0
S 04,1805 (1, 0 (1,000 3.0 3.0
4 04,1805 4, 1805 4,1805 3.0 3.0
Atoms , Spec iesAndCoordinates -
Antiferromagnetic order
<Atoms,SpeciesAndCoordinates # Unit=Al

1 Mn 0,000 0,000 0, Qo0
2 Mn 4,1905 4,1905 0,000
A2 0 4,18905 0,000 0,000
4 0 4,1905 4, 1905 4, 1905
Atoms, SpeciesAndCoordinates:

L] LW CT1 G
+ + + +
i
Cel O] O3 LT
+ +* * +
i




The generated cube files (*.cube)
can be visualized by many
software such as

XCrysDen
gOpenMol
Molkel
etc.




* The parallelization is basically done by a 1D-domain decomposition.

* Also a different parallelization scheme 1s considered depending on
the data structure in each subroutine.

» The dynamic load balancing is attempted at every MD step.

g ® — proc

o0 o000 — Proc

®
® e ®@® ¢ — proc

o O® .....—I-— proc

[ ]
e ® ¢9g" o—" proc

step n step nt+1

||I || !
I .Ill I .Ill

proc=0 proc=1 proc=0 proc=1




The numbers of processes and threads can be typically
specified by the following command:

The number of threads for
OpenMP parallelization

X kterm \L =]

[ozaki@vtpecl? work]3$ mpirun -machinefile m.om«73-4 -np 4 openme CEO.dat -nt 2 |

i

The number of processes
for MPI parallelization

Also the number of processes per node should be controlled by
properly giving a machinefile which depends on computational
environment.



(a) Diamond (512 atoms)

(b) SMM (148 atoms)

(¢) Diamond (64 atoms,
k-points=3x3x3)
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Almost all parts are parallelized by the hybrid method.

7000 T | T T T T 7000F T T T T T T
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Number of cores

The memory size can be reduced by the hybrid method,
while the parallel efficiency 1s comparable to the flat MPI.



See the manual about

Density of states

Band dispersion
Charge analysis
Non-collinear DFT
Spin-orbit interaction
Linear scaling methods
Molecular dynamics
Applying electric field
/Zeeman term

Electric polarization
ete.....



If you cannot solve your problem, please post your problem
to the OpenMX Forum.



