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COPYRIGHT of the program codes
Copyright (C) 1993-2006 Hideki Katagiri, Koichi Kato, Tsuyoshi Miyazaki, Yoshitada Morikawa, Hideaki Sawada,
Toshihiro Uchiyama, Tsuyoshi Uda, Takahiro Yamasaki, Noriaki Hamada, Akira Yanase, Takenori Yamamoto, Hideaki
Tsukioka, Masakuni Okamoto, Hideo Mizouchi, Kiyoshi Betsuyaku and Kazuki Mae.

It is understood by the authors that the Institute of Industrial Science (1IS), the University of Tokyo, distributes this
program as ” CISS Free Software” with users’ agreement with the terms and conditions written in the file, LICENSE.pdf
or LICENSE_J.pdf (in Japanese).

HISTORY

The original version of this set of the computer programs ”PHASE” was developed by the members of the Theory Group
of Joint Research Center for Atom Technology (JRCAT), based in Tsukuba, in the period 1993-2001. The names of the
contributors to the original version are Hideki Katagiri, K. Kato, T. Miyazaki, Y. Morikawa, H. Sawada, T. Uchiyama,
T. Uda and T. Yamasaki. Since 2002, this set has been tuned and new functions have been added to it as a part of the
national project ”Frontier Simulation Software for Industrial Science (FSIS)”, which is supported by the IT program of
the Ministry of Education, Culture, Sports, Science and Technology (MEXT) of Japan. The program was developed
further mainly by T. Yamasaki. T. Uda, T. Yamamoto, H. Tsukioka, M. Okamoto, H. Mizouchi, K. Betsuyaku and K.
Mae contributed to the improvement of the code. The tetrahedron interpolation codes developed by N. Hamada, A.
Yanase and Kiyoyuki Terakura was included. The symmetrization code developed by A. Yanase and N. Hamada was
also included. The manual and tutorial were written by Makoto Itoh with the cooperation by Mineo Saito, H. T'sukioka,
T. Yamamoto and T. Yamasaki. The sample calculations were prepared by T. Yamamoto, H. Tsukioka and Hiroyoshi
Momida. Since 2006, this program set has been developed as a part of the national project ” Revolutionary Simulation
Software (RSS21)”, which is supported by the next-generation IT program of MEXT of Japan. Since 2008, this program
set has been developed as a part of the national project ”Research and Development of Innovative Simulation Software”,
which is supported by the next-generation I'T program of MEXT of Japan. The activity of ” Multiscale Simulation System
for Function Analysis of Nanomaterials”, CISS, is supervised by Takahisa Ohno.

CONTACT ADDRESS

Center for Research on Innovative Simulation Software The Institute of Industrial Science (IIS), The University of Tokyo
4-6-1 Komaba, Meguro-ku, Tokyo 153-8505, Japan

FAX +81-(0)3-5452-6662

E-mail: software@ciss.iis.u-tokyo.ac.jp URL http://www.ciss.iis.u-tokyo.ac.jp

* When distributing CISS Software duplications, the user must attach the full text in this file.




m License to Use CISS Free Software for noncommercial purposes
Terms and Conditions of the CISS Free Software License

The Center for Research on Innovative Simulation Software (CISS) at the Institute of Industrial Science, the University
of Tokyo gives explicit permission for anyone to use any or all of the free software that is maintained and made publicly
available at the CISS site free of charge, subject to the terms and conditions detailed below.

1. Definition of CISS Free Software

CISS Free Software is any software explicitly marked” CISS Free Software” in CISS project source programs, object
programs, specifications, design specifications, data, implementation results, and instruction manuals.

2. Extent of Free Use

Users may use CISS Free Software free of charge to run their own data, and use any results obtained for their own
personal use. Users also have the rights to copy, to modify, and to redistribute the CISS Free Software.

3. Rules for Modification and Distribution

If the user creates a modified version of CISS Free Software by modifying the software itself, by incorporating it into
other software, or any other means; then copies and/or distributes the software, the user must retain the words“ CISS
free software” in the name of the modified version (e.g., if the CISS free software is named ProteinDF, the new software
isnamed _______ /ProteinDF.); however, this shall not apply if the user concludes separately a contract for the purpose
of profit-making business. And also the user displays a copyright notice in the modified version.

The“ copyright notice” in the internal code of the CISS Free Software may not be altered for any reason, except to
update or add to modification records such as altering the name of the modifier or the date of modification.

4. Copyright Notice

Users must prominently and conspicuously display the copyright notice in every CISS Free Software copy at or near the
beginning of the credits along with the name of the software, the version, and the copyright holder. When distributing
copies of CISS Free Software, the user must attach the full text of these Terms and Conditions without any changes.

5. User Obligations

To publicly acknowledge that results have been achieved using CISS Free Software, users are obligated to clearly
display the name, version, and copyright holder, and acknowledge that ”these results were achieved by using Innovative
Simulation Software for an Industrial Science Project.”

If the user modifies the CISS Software and acknowledges that results were achieved using the software, the user must
attach an explanation detailing how the software was modified.

We request that users report any bugs or problems they discover in using the CISS Software to the Center for Research
on Innovative Simulation Software at the Institute of Industrial Science, the University of Tokyo. Users may not publicly
announce or disclose bugs or problems they discover in CISS software without permission.

6. Commercial Use

If a user intends to use CISS Free Software for a commercial purpose such as described in examples (1)-(3) below, the
user must enter into a separate commercial license agreement before using the CISS software.

(1) A user copies and distributes CISS Free Software, then demands compensation from the recipient for the software
itself as a copyrighted product or for copying and distributing the software.

(2) A user (corporate or individual) uses CISS Free Software not for personal use but to provide services to other
parties, regardless of whether the services are offered gratis or for a fee.

(3) A user seeks to assume a right of pledge, a security interest, or some other form of commercial interest in CISS
Free Software, including portions of the software that were modified by the user.

However, if a public entity seeks to provide services using CISS software for the purpose disseminating the software,
we require an exchange of memorandums between the CISS and the entity (in lieu a conventional for-profit license
agreement) detailing the nature of the service, regardless of whether the proposed service is offered gratis or for a fee.
The user acknowledges in advance that if he or she violates any of the provisions of this agreement, the copyright holder
of any software shall prohibit the user from using the software. The user also acknowledges in advance that the copyright
holder is entitled to be compensated by an amount equivalent to any profit gained by the user through the violation of
the terms of this agreement.

7. No Warranty

The Institute of Industrial Science (IIS), the University of Tokyo, the Foundation for the Promotion of Industrial
Science, and other concerned parties disclaim all warranties with respect to the quality, the performance, or the results
of CISS Free Software, either express or implied. The user assumes sole responsibility for the use of CISS software
including any damages or losses arising out of the use of the CISS software.

8. Violations of Terms and Conditions

If a user is found to be in violation of these Terms and Conditions, he or she agrees to immediately pursue any and
all steps required by the Institute of Industrial Science, the University of Tokyo to get back into compliance.
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1. OdaoOd 1

1 0000

gboobobooooooobooboboboboboboooooooooooboobOobOobOoboboon
00000 PHASED EKCALODODODOODOOOOOOODOOOODOOOOODODODOODOOUODOOODDOOO
goboobobboobooboobooboobooboobobobobbobooo

2 0OOooOood

PHASEOOUOUOUOOMOODDOOOGNU/LinuxO0OODOOOOO0 MPIODODOOO (IMPICHL, MPICH2,
OpenMPI )0 OOOOOOOOMPIOOOOUOOOODOOOOOOODOOOOOOOOOOOOODOOOOOO
oboooooogooo

$HOME/mpich (MPICH1)
$HOME/mpich2 (MPICH2)
$HOME/ openmpi (OpenMPI)

goooobobobbooooooobobbbooogo
GNUFortranOOOODOO0O00O000O0O04300000000000000 GNU FortranO OO OO Windows
00 MacOS U O Linux O O O http://gcc.gnu.org/wiki/GFortranBinaries 0 00000000
GY Fortran 0 00000000000 0OOOOODO GY9500000 http://ftp.g95.0org/ 0000 0O OO0
goooooooog
000000000 AMD Core Math Library O http://developer.amd.com/acml.jsp D000 00000
PGl compiler 00 000000000000 62000000000MacOSO0ODOQO Intel compiler 000
000000 LAPACKODOUOODODODODODODODOOODOOODO 9.10 Intel compiler D000 OODOOO

0O 1: PHASEOOOO

od oooooo goooooood

GNU/Linux GNU, G95, Intel, PGI | MKL, ACML, FFTW3

Windows XP GNU, G95, Intel, PGI | MKL, ACML, FFTW3

Intel 0 Mac OS X | GNU, G95, Intel MKL, ACML, FFTW3

Sun Solaris GNU, G95, Sun Sun Perf.(LAPACK), ACML, FFTW3

SGI Altix Intel SCSL, MKL, FFTW3

IBM AIX IBM XL ESSL(LAPACK), FFTW3

Hitachi SR11000 HITACHI, IBM XL MATRIX/MPP(FFT), HITACHI LAPACK, ESSL(LAPACK)
NEC SX Series Fortran90/SX Mathkeisan(LAPACK), ASL(FFT)

3 Uouboobognd

GNU/Linux000000000000000000000000000GNU/Linux000 Intel Fortran com-
piler 9.1 0 0000000000000 O0O00O0O0O0O0O0O0OO0O0O0OOOOO0OOOOCOOOOOOO0OOO0
poooooooOOOOOOOOOOOOOOMPICH2000000000000000000000000
O0000000000000000O0Serial000O0OOCCOCO MPIOOOOOOOOOOOOOCOOODODODOO
oooooooooo

OO0OO0OPHASEOOOODO phasevl00l.tar.gz 0000000000000 0O0O00O0O0O

$ cd $HOME
$ tar zxf phase_v1001.tar.gz

O00DD0O0O phasev1001000000D0O0O0O0O0ODOOOODOOOOO

$ cd phase_v1001


http://www-unix.mcs.anl.gov/mpi/mpich1/
http://www-unix.mcs.anl.gov/mpi/mpich2/index.htm
http://www.open-mpi.org/
http://gcc.gnu.org/wiki/GFortranBinaries
http://ftp.g95.org/
http://developer.amd.com/acml.jsp

3. DOoOoooogoo 2

$ ./install.sh
=== PHASE installer ===
Do you want to install PHASE? (yes/mo) [yes]

gboboooboobooooOobob0ooobobooboobOob0 Enter00000O0O0ODOODO

Supported platforms
0) GNU Linux (IA32)
1) GNU Linux (EM64T/AMD64)
2) GNU Linux (IPF)
3) Sun Solaris (IA32)
4) Sun Solaris (EM64T/AMD64)
5) Sun Solaris (UltraSPARC)
6) Intel-powered Mac (32bit)
7) Intel-powered Mac (64bit)
8) SGI Altix
9) IBM AIX
10) HITATCH SR11000
11) NEC SX Series
12) MS Windows MinGW/MSYS (IA32)
13) MS Windows MinGW/MSYS (EM64T/AMD64)
x) Exit
Enter number of your platform. [O]

0000000000000 00000MMGNU Linux (AI32)000000 0000000 Enter0000O0O
ooooon

Supported compilers

0) GNU compiler collection (gfortran)
1) G95

2) Intel Fortran compiler

3) PGI Fortran compiler

x) Exit
Enter number of a desired compiler. [0]

000000DoDOO0O0O000000D0DOD DO Intel Fortran compiler 9.x000000 20000 0O Enter
gboooooooboo

Supported programming-models

0) Serial

1) MPI parallel

x) Exit
Enter number of a desired programming-model. [0]

g000000o0O0000oO000DO0O00DO000OMPI parallel0 00000 1000000Enter000
gbooooog

Supported MPI libraries

0) MPICH1

1) MPICH2

2) Open MPI

x) Exit
Enter number of a desired MPI library. [0]

goooMPIDOOOOOOOOOODOOCOOOmMMPICH20000D001000000Enter0000onng
gboooon

Enter MPI library directory. [/home/you/mpich2]



3. DOoOoooogoo 3

MPIOOUOOOOUOOOOO0OO0O0DO0OOU00ODOD0O0000OSHOME/mpich200000000000 Enter
gobooooooooobobo0oooobbo0oooboo0ooboOoUo0obODOo0OobODOO0O00DOUUEnter
gobobooaoboan

Supported BLAS/LAPACK

0) Netlib BLAS/LAPACK

1) AMD Core Math Library (ACML)

2) Intel Math Kernel Library (MKL)

x) Exit
Enter number of a desired library. [0]

0000 BLAS/LAPACKOUOUOOOOODOOUODOOOODOOOO I Netlib BLAS/LAPACKODOOOOO 000
U000Enter D0 D0OOO0OOOOODOO

Supported FFT libraries

0) Built-in FFT subroutnes

1) FFTW3 library (Non-GPL version)

2) AMD Core Math Library (ACML) 3.6.x

3) Intel MKL 9.x with FFTW3 interface library
x) Exit
Enter number of a desired library. [O]

o000 FrFFTOOOOOCODODOOOOOOCODD M Built-in FET subroutnes0 00000 0000 OO OEnter
gbooooooooboo

Do you want to use MPI parallel FFT? (yes/no) [no]

ubooOo rrrooboocoooooboocooooMPIOODOOODO FFTOOOODOOOOOOOOOOOOOO
0000000 yesOOOOODEnter 00000000000

Do you want to use DGEMM to speedup 0(N"3) operations? (yes/no) [no]

BLASOOOOO bDGEMMOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOoDoOO
O00OyesOOOODO Enter 0000000000000 OOOOOOO BLAS/LAPACKOOOOOOOOOO
gboobooboooboobobooooboooobobooooobooooobooboooag

Do you want to edit the makefile that has been generated? (yes/no/exit) [no]

00000 MakefileOODOOOOOOOOOOOOOOMakefleDO0DOO0O0O0O0OOOO0O0OOOOOOODOOO
U000 Enter000O00O0O0O0OOOO

Do you want to make PHASE now? (yes/mno) [yes]

PHASEOOOOOOOOOOOOOOOOOOOOOOOOCODO Enter000000OOPHASEQODOODODOOO
goooo

PHASE was successfully installed.
Do you want to check the installed programs? (yes/no) [no]

PHASEOOOOOOOOOOODOOOOOOOOOOOOOO0O0O0O0O0D000O0O0O0O0O00000O0O0O0DO0O0
00000000 yesOOOODEnter 0000000000000 00000O0Ono00O0O00O Enter000O
000000 O0O0OMPICH200000000 mpdboot 000000 D0OOmpdOOOOO0ODOOOODODODOOO
gbooooboooobooboooobooooboobooooboboooOoboOoonon

Do you want to check the installed programs? (yes/no) [no]
yes

Checking total-energy calculation.

Total energy : -7.897015156331 Hartree/cell

Reference : -7.897015156332 Hartree/cell

Checking band-energy calculation.

Valence band maximum : 0.233846 Hartree

Reference : 0.233846 Hartree
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MPIOOODODODOOOODO mpirund mpiexeceOODODODODOOOO0OODOOOODOO cissrund bin0O OO
000000000 $HOME/phasev1001/bin 00000 PATHOOOOODOOODO

$ cissrun -np 2 phase ne=1 nk=2
O0O0OUOO0OO0OPHASEOOUOOOOOOBourne shel(DOOOOOO)O0OOODO
export PATH=$HOME/phase_v1001/bin:$PATH

O$HOME/ bashre 00D OOO0OOCshel(DOO0OD)00D0OOO

setenv PATH $HOME/phase_v1001/bin:$PATH

O$HOME/.cshhe 00 000000000000 O0O0O0O0OO0OO0OO0O0OOOMPIOOOOOO binOOOODO
00000000000 000000000MPICH2O0$HOME/mpich20000000000O0000O00OO0O
O000O00OBowneshell(DOOOODO)0O0OOO

export PATH=$HOME/mpich2/bin:$PATH
O$HOME/.bashre 0000 000Cshel (OO ODDDO)00O00OODO
setenv PATH $HOME/mpich2/bin:$PATH

O0$HOME/.cshre 0000000

4 0OOO0OOO0Od

4.1 GNU/Linux

00000000 GCC(2900000-m32200000000000000000000O0000O Makefile
O00D0OO000DOOOMakefileDO0O0O00-m320000000000000DOO

Intel Math Kernel Library 0 FFTW3O0O0ODOOO00O0OO000O0000000O0 C++000000000O00ODO
gbooooood

cd /opt/intel/mkl/9.1/interfaces/fftw3xf
make 1ib32

EM64TOODOOOOO 1ib320 libem64t 000000000000 OO0DOODO libfftw3xf_intel.a O

/opt/intel/mk1l/9.1/1ib/32 (IA320 00
oon
/opt/intel/mk1l/9.1/1lib/em64t (EM64T O O[O

00000000 /opt/intel 0D O0DD0OODO0OO0MKLOOODOODODOODOODOOOOOOOOOOOODOOOO
gobgbooaoboooboooon

4.2 Windows XP

Windows D000 Unix UOO000O0O0O0O0OMSYS/ MinGW OOOO Cyegwin 0O0OOO0O0OO0OOOOOO
O0CyewinUOODOOOOODODOOOOmakeDOOODOOOOOOODOOOOODOOO

MPIOOOOOOOOOOOOOOOWIindowsOO MPIOODOOO DeinoMPI OOO0OO00O0O0OOO0OOO
gooooo

Intel Math Kernel Library 0 FFTW3 0 OO0 0000000000 nmake 00000 F=ms’ 00000
O’MKL_SUBVERS=seria’ 00 000000000000 O0O00OO0 C++0000000000000000O0O
0 O makefile O

C:\Program Files\Intel\MKL\9.1\interfaces\fftw3xf

000000000000 000000000000000makefile00000000O0’/MTPO00000000O
O000000Omakefile 00 000000000DODO0OOOO000O000OO00O0OOOOODDOOODOOOOOOO
gon


http://www.mingw.org/download.shtml
http://sourceforge.net/project/showfiles.php?group_id=2435
http://cygwin.com/
http://mpi.deino.net/index.htm

4. O00OD0OODOO )

C:\Program Files\Intel\MKL\9.1\interfaces\fftw3xf
nmake 1ib32 F=ms MKL_SUBVERS=serial

EM64TOODOOOOO 1ib320 libem64t 0000000000 OCO0OO0DOO fitw3xfms.lib O

C:\Program Files\Intel\MKL\9.1\1ib\_seriall\ia32\1lib 0 [OIA3200)
ood
C:\Program Files\Intel\MKL\9.1\1ib\_serial\em64t\1ib O O EM64T O O)

gboooooo

4.3 Inteld Mac OS X

Intel Fortran compiler 00000 100000000000
Intel Math Kernel Library 0 FFTW3 0O OO OOO0O0OOOOO0O0O Intel C+4+000000000000ODO
oooooo

cd /Library/Frameworks/Intel_MKL.framework/Version/9.1/interfaces/fftw3xf
make 1ib32 MKL_SUBVERS=serial

EM64T OO OOOOO lib320 libem64t 0000000000000 0O0O0OO libfftw3xf_intel.a O

/Library/Frameworks/Intel_MKL.framework/Version/9.1/1ib_serial/32 (IA32000
ooo
/Library/Frameworks/Intel_MKL.framework/Version/9.1/1lib_serial/em64t (EM64T 0 0

gbooooooo
MPIODDOOOOOOOOODODOODOOpenrMPIODOOOOOOO0O0ODODODOOOOO0OFortran000ODODO
gbooooboboooooboooooan

4.4 Sun Solaris

Sun Studio0 0000000000000 OpenMPIOOODOOOOODDOOOODOISun HPC ClusterTools 7
goopoooooooogoo

4.5 SGI Altix

mpirun 0 0000000000000 7-np’00000000000O00O0O0DOCOC0OO0O00DODOO dplaceD
obooooooooooooo

% mpirun -np 4 dplace -sl1 phase

4.6 IBM AIX

AIXOODOO mpirun 0 0000000000000 CODOO PHASEODOOOOO cissrun 000000000
ooog

4.7 Hitachi SR11000

000000000000000000000000000000000000SMP/MPI hybrid paralleld O
gboooooao

Supported programming-models

0) Serial

1) MPI parallel

2) SMP/MPI hybrid parallel

x) Exit
Enter number of a desired programming-model. [0]


http://www.open-mpi.org/
http://jp.sun.com/products/software/tools/studio/
http://www.sun.com/software/products/clustertools/ct7.xml

4. O00OD0OODOO 6

Hitachi LAPACKOOOOOOOOOOOOOOOOOOOOOOO0OO00O0O0000O000000oooo
0000DoOoo000DOO0o0000ooOOoo0OoO0ooOn SR1000000D0O0O0000DODODOOO Makefile
gobgbboobooboobooboobobbooboobooboooban

-1lapack -lblas (Coooo)
-1lapack_sc -lblas_sc (0O OO0O)
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