
2020/2/4  — TY 

https://tomoki-yamashita.github.io/cryspy/tutorial/outline.html 1/1

Back to top© Copyright 2017, Tomoki Yamashita.
: 2020 01 22

Si 8
2018 11 CrySPY 0.6.4

Quantum ESPRESSO 6.1 5.x

1.  (01_install.html)
1.1. �nd_wy (01_install.html#�nd-wy)
1.2. Python (01_install.html#python)
1.3.  (01_install.html#id3)
1.4. CrySPY (01_install.html#cryspy)

2.  (02_init_struc.html)
2.1.  (02_init_struc.html#id2)
2.2. CrySPY  (02_init_struc.html#cryspy)
2.3.  (02_init_struc.html#id5)

3.  (03_random_generation_method.html)
3.1.  (03_random_generation_method.html#id2)
3.2.  (03_random_generation_method.html#id3)

4.  (04_struc_opt.html)
4.1.  (04_struc_opt.html#id2)
4.2.  (04_struc_opt.html#id3)
4.3.  (04_struc_opt.html#id4)
4.4.  (04_struc_opt.html#id5)
4.5.  (04_struc_opt.html#id6)

5.  (05_input_detail.html)
5.1. [basic]  (05_input_detail.html#basic)
5.2. [QE]  (05_input_detail.html#qe)

6.  (06_tips.html)
6.1.  (06_tips.html#id2)
6.2.  (06_tips.html#id3)
6.3. stop_next_struc (06_tips.html#stop-next-struc)
6.4. kppvol  (06_tips.html#kppvol)

7.  (07_data_visualization.html)
7.1. cryspy_analyzer_RS.ipynb (07_data_visualization.html#cryspy-analyzer-rs-ipynb)

https://tomoki-yamashita.github.io/cryspy/tutorial/01_install.html
https://tomoki-yamashita.github.io/cryspy/tutorial/01_install.html#find-wy
https://tomoki-yamashita.github.io/cryspy/tutorial/01_install.html#python
https://tomoki-yamashita.github.io/cryspy/tutorial/01_install.html#id3
https://tomoki-yamashita.github.io/cryspy/tutorial/01_install.html#cryspy
https://tomoki-yamashita.github.io/cryspy/tutorial/02_init_struc.html
https://tomoki-yamashita.github.io/cryspy/tutorial/02_init_struc.html#id2
https://tomoki-yamashita.github.io/cryspy/tutorial/02_init_struc.html#cryspy
https://tomoki-yamashita.github.io/cryspy/tutorial/02_init_struc.html#id5
https://tomoki-yamashita.github.io/cryspy/tutorial/03_random_generation_method.html
https://tomoki-yamashita.github.io/cryspy/tutorial/03_random_generation_method.html#id2
https://tomoki-yamashita.github.io/cryspy/tutorial/03_random_generation_method.html#id3
https://tomoki-yamashita.github.io/cryspy/tutorial/04_struc_opt.html
https://tomoki-yamashita.github.io/cryspy/tutorial/04_struc_opt.html#id2
https://tomoki-yamashita.github.io/cryspy/tutorial/04_struc_opt.html#id3
https://tomoki-yamashita.github.io/cryspy/tutorial/04_struc_opt.html#id4
https://tomoki-yamashita.github.io/cryspy/tutorial/04_struc_opt.html#id5
https://tomoki-yamashita.github.io/cryspy/tutorial/04_struc_opt.html#id6
https://tomoki-yamashita.github.io/cryspy/tutorial/05_input_detail.html
https://tomoki-yamashita.github.io/cryspy/tutorial/05_input_detail.html#basic
https://tomoki-yamashita.github.io/cryspy/tutorial/05_input_detail.html#qe
https://tomoki-yamashita.github.io/cryspy/tutorial/06_tips.html
https://tomoki-yamashita.github.io/cryspy/tutorial/06_tips.html#id2
https://tomoki-yamashita.github.io/cryspy/tutorial/06_tips.html#id3
https://tomoki-yamashita.github.io/cryspy/tutorial/06_tips.html#stop-next-struc
https://tomoki-yamashita.github.io/cryspy/tutorial/06_tips.html#kppvol
https://tomoki-yamashita.github.io/cryspy/tutorial/07_data_visualization.html
https://tomoki-yamashita.github.io/cryspy/tutorial/07_data_visualization.html#cryspy-analyzer-rs-ipynb


2020/2/4 1.  — TY 

https://tomoki-yamashita.github.io/cryspy/tutorial/01_install.html 1/3

 (outline.html)

1. 

1.1. FIND_WY

1.1.1. M_TSPACE

1.1.2. FIND_WY

1.2. PYTHON

1.3. 

1.4. CRYSPY

1.4.1. 

1.4.2. FIND_WY

1.4.3. F-FINGERPRINT

1. 
CrySPY

1.1. �nd_wy
: spgnum  = all

spgnum  = 0 find_wy  m_tspace m_tspace

1.1.1. m_tspace
https://github.com/nim-hrkn/m_tspace (https://github.com/nim-hrkn/m_tspace) git clone

 ~/local/src ~/local/src/m_tspace

https://github.com/nim-hrkn/m_tspace/wiki (https://github.com/nim-hrkn/m_tspace/wiki)

git hub git clone m_tspace zip
m_tspace-master

TSPACE 2
~/local/src/m_tspace

tsp98.f: http://phoenix.mp.es.osaka-u.ac.jp/~tspace/tspace_main/tsp07/tsp98.f (http://phoenix.mp.es.osaka-
u.ac.jp/~tspace/tspace_main/tsp07/tsp98.f)
prmtsp.f: http://phoenix.mp.es.osaka-u.ac.jp/~tspace/tspace_main/tsp07/prmtsp.f (http://phoenix.mp.es.osaka-
u.ac.jp/~tspace/tspace_main/tsp07/prmtsp.f)

makefile make

m_tspace :

$ cd ~/local/src/m_tspace 
$ emacs makefile 
$ make 

ifort -check all warning
-O2

https://tomoki-yamashita.github.io/cryspy/tutorial/outline.html
https://github.com/nim-hrkn/m_tspace
https://github.com/nim-hrkn/m_tspace/wiki
http://phoenix.mp.es.osaka-u.ac.jp/~tspace/tspace_main/tsp07/tsp98.f
http://phoenix.mp.es.osaka-u.ac.jp/~tspace/tspace_main/tsp07/prmtsp.f
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m_tsp.a find_wy

1.1.2. �nd_wy
https://github.com/nim-hrkn/�nd_wy (https://github.com/nim-hrkn/�nd_wy) git clone

m_tspace  ~/local/src
~/local/src/find_wy

https://github.com/nim-hrkn/�nd_wy/wiki (https://github.com/nim-hrkn/�nd_wy/wiki)

make.inc m_tsp.a TSPPATH make

find_wy :

$ cd ~/local/src/find_wy 
$ emacs make.inc 
$ make 

make.inc  :

TSPPATH=~/local/src/m_tspace 
#INCPATH = -I $(TSPPATH) 
TSP=$(TSPPATH)/m_tsp.a 
... 

find_wy input_sample

find_wy :

$ ./find_wy input_sample/input_si4o8.txt 

POS_WY_SKEL_ALL.json CrySPY POS_WY_SKEL_ALL.json

1.2. Python
Python COMBO pip anaconda

Python 2.7.x
COMBO (https://github.com/tsudalab/combo)
numpy
pandas
pymatgen (http://pymatgen.org/)

1.3. 
Quantum ESPRESSO

VASP (https://www.vasp.at (https://www.vasp.at))
Quantum Espresso (http://www.quantum-espresso.org (http://www.quantum-espresso.org))
soiap (https://github.com/nbsato/soiap (https://github.com/nbsato/soiap))
LAMMPS (http://lammps.sandia.gov (http://lammps.sandia.gov))

1.4. CrySPY
CrySPY ~/CrySPY_root/CrySPY-
0.6.4  git

$ mkdir ~/CrySPY_root 
$ cd ~/CrySPY_root 
$ git clone https://github.com/Tomoki-YAMASHITA/CrySPY.git CrySPY-0.6.4 

git zip tar.gz

https://github.com/nim-hrkn/find_wy
https://github.com/nim-hrkn/find_wy/wiki
https://github.com/tsudalab/combo
http://pymatgen.org/
https://www.vasp.at/
http://www.quantum-espresso.org/
https://github.com/nbsato/soiap
http://lammps.sandia.gov/
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https://github.com/Tomoki-YAMASHITA/CrySPY/releases (https://github.com/Tomoki-YAMASHITA/CrySPY/releases)

1.4.1. 
cryspy.py

docs/ html

example/

utility/ jupyter notebook

CrySPY/gen_struc/ CrySPY import
0.7.0

~/CrySPY_root/CrySPY-0.6.4 :

CrySPY-0.6.4/ 
├── CHANGELOG.md 
├── CrySPY/ 
│   ├── BO/ 
│   ├── IO/ 
│   ├── LAQA/ 
│   ├── __init__.py 
│   ├── calc_dscrpt/ 
│   ├── f-fingerprint/ 
│   ├── find_wy/ 
│   ├── gen_struc/ 
│   ├── interface/ 
│   ├── job/ 
│   └── start/ 
│   └── utility.py 
├── LICENSE 
├── README.md 
├── cryspy.py 
├── docs/ 
├── example/ 
└── utility/ 

1.4.2. �nd_wy
find_wy ~/CrySPY_root/CrySPY-

0.6.4/CrySPY/find_wy/ CrySPY find_wy
~/CrySPY_root/CrySPY-0.6.4/CrySPY/find_wy/find_wy

$ cd ~/CrySPY_root/CrySPY-0.6.4/CrySPY/find_wy 
$ cp ~/local/src/find_wy/find_wy . 

1.4.3. f-�ngerprint
cal_fingerpirnt  

makefile  make

$ cd ~/CrySPY_root/CrySPY-0.6.4/CrySPY/f-fingerprint 
$ emacs makefile 
$ make 

~/CrySPY_root/CrySPY-0.6.4/CrySPY/f-fingerprint/ cal_fingerpirnt

https://github.com/Tomoki-YAMASHITA/CrySPY/releases
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2. 

2.1. 

2.1.1. CRYSPY.IN

2.1.2. CALC_IN/

2.2. CRYSPY

2.2.1. 

2.2.2. 

2.3. 

2.3.1. CRYSPY

2.3.2. 

2. 
CrySPY  

~/tutorial_CrySPY/

$ mkdir ~/tutorial_CrySPY 
$ cd ~/tutorial_CrySPY 

2.1. 
CrySPY  Quantum ESPRESSO

$ cp -r ~/CrySPY_root/CrySPY-0.6.4/example/QE_RS_Si8/ . 
$ cd QE_RS_Si8/ 

QE_RS_Si8/

calc_in/
cryspy.in

calc_in/ Quantum ESPRESSO
cryspy.in CrySPY

2.1.1. cryspy.in
cryspy.in

https://tomoki-yamashita.github.io/cryspy/tutorial/outline.html
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$ cat cryspy.in 
[basic] 
algo = RS 
calc_code = QE 
tot_struc = 20 
natot = 8 
atype = Si 
nat = 8 
nstage = 3 
njob = 20 
jobcmd = qsub2 
jobfile = job_cryspy 
 
[lattice] 
minlen = 4 
maxlen = 10 
dangle = 20 
mindist_1 = 1.8 
 
[QE] 
qe_infile = pwscf.in 
qe_outfile = pwscf.out 
kppvol = 40 100 100 
 
[option] 

 

Si 8 20  [lattice]

2.1.2. calc_in/
calc_in/

job_cryspy
pwscf.in_1
pwscf.in_2
pwscf.in_3

2.2. CrySPY
2.2.1. 

~/CrySPY_root/CrySPY-0.6.4/cryspy.py
CrySPY

cryspy.sh

$ emacs cryspy.sh 

cryspy.sh :

#!/bin/bash 
 
EXE='/path_to_python/python'
$EXE -u ~/CrySPY_root/CrySPY-0.6.4/cryspy.py  1>> log 2>> err 

python
/path_to_python/ python

log err python
-u
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2.2.2. 

PBS

 PBS qsub
2 qsub  

B

$ emacs job_struc 

job_struc :

#!/bin/sh -l
#QSUB -queue F4cpu
#QSUB -node 1
#PBS -l walltime=24:00:00
#PBS -N struc_gen
cd $PBS_O_WORKDIR 
 
 
EXE='/path_to_python/python'
$EXE -u ~/CrySPY_root/CrySPY-0.6.4/cryspy.py  1>> log 2>> err 

6

2.3. 
2.3.1. CrySPY

PC
cryspy.sh

$ bash cryspy.sh 

job_struc qsub

$ qsub job_struc 

2.3.2. 

cryspy.out : log
cryspy.stat : CrySPY

err : 
log : cryspy.out
data/init_POSCARS : POSCAR VASP VESTA

data/pkl_data/ : pkl
gen_struc : 

log
 (03_random_generation_method.html)

https://tomoki-yamashita.github.io/cryspy/tutorial/03_random_generation_method.html
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3. 

3.1. 

3.1.1. [BASIC]

3.1.1.1. ATYPE

3.1.1.2. NAT

3.1.2. [LATTICE]

3.1.2.1. MINLEN MAXLEN

3.1.2.2. DANGLE

3.1.2.3. MINDIST_?

3.1.3. [OPTION]

3.1.3.1. MAXCNT

3.1.3.2. SPGNUM

3.2. 

3. 
cryspy.in [basic] [lattice]

 [option]

[basic] 
tot_struc = 20 
natot = 8 
atype = Si 
nat = 8 
 
[lattice] 
minlen = 4 
maxlen = 10 
dangle = 20 
mindist_1 = 1.8 
 
[option] 
maxcnt = 200 
spgnum = all 

3.1. 

https://tomoki-yamashita.github.io/CrySPY/input_�le.html (https://tomoki-yamashita.github.io/CrySPY/input_�le.html)

3.1.1. [basic]

tot_struc int

natot int

atype atomic symbol [atomic symbol ...]

https://tomoki-yamashita.github.io/cryspy/tutorial/outline.html
https://tomoki-yamashita.github.io/CrySPY/input_file.html
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nat int [int ...]

3.1.1.1. atype
2

atype = Y Co 

3.1.1.2. nat
2

nat = 1 5 

atype 1 1 2 5 6

3.1.2. [lattice]

minlen �oat  [Å]

maxlen �oat  [Å]

dangle �oat  [°]

mindist_? �oat [�oat ...]  [Å]

3.1.2.1. minlen maxlen
minlen maxlen  

mindist_?
 

3.1.2.2. dangle
dangle  =     

Type 1

Type 2

3.1.2.3. mindist_?
 

1 mindist_1 1 1  2 mindist_1 , mindist_2  ... 
 

atype = Y Co 

mindist_1 = 2.0  1.8 
mindist_2 = 1.8  1.5 

mindist 

Y-Y, Y-Co, Co-Co 2.0, 1.8, 1.5 Å 

mindist
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3.1.3. [option]

maxcnt int 200

spgnum all , 0, space
group number

all 0 all 1 230

3.1.3.1. maxcnt

 
200

3.1.3.2. spgnum

 10 100

spgnum = 10 100 

spgnum = 195-230 

10 100

spgnum = 10 100 195-230 

3.2. 



2020/2/4 3.  — TY 

https://tomoki-yamashita.github.io/cryspy/tutorial/03_random_generation_method.html 4/4

Back to top© Copyright 2017, Tomoki Yamashita.
: 2020 01 22



2020/2/4 4.  — TY 

https://tomoki-yamashita.github.io/cryspy/tutorial/04_struc_opt.html 1/10

 (outline.html)

4. 

4.1. 

4.2. 

4.2.1. CRYSPY.IN

4.2.2. CALC_IN/

4.2.2.1. JOB_CRYSPY

4.2.2.2. PWSCF.IN_?

4.3. 

4.4. 

4.5. 

4.5.1. 

4.5.2. 

4.5.3. 

4.5.4. 

4.5.5. 

4.5.6. 

4.5.6.1. CRYSPY_RSLT*

4.5.6.2. KPTS_RSLT

4.5.6.3. OPT_*

4.5.7. 

4. 

4.1. 
tot_struc  log

ID 0 ID 19 20

https://tomoki-yamashita.github.io/cryspy/tutorial/outline.html
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$ cat log 
2018/11/02 14:21:49 
CrySPY 0.6.4 
Start cryspy.py 
 
Read input file, cryspy.in 
Write input data in cryspy.out 
Save input data in cryspy.stat 
Make data directory 
 
# --------- Generate initial structures 
Structure ID        0 was generated. Space group:  77 -->  77 P4_2 
Structure ID        1 was generated. Space group: 120 --> 120 I-4c2 
Structure ID        2 was generated. Space group: 126 --> 123 P4/mmm 
Structure ID        3 was generated. Space group: 147 --> 147 P-3 
Structure ID        4 was generated. Space group: 128 --> 139 I4/mmm 
Structure ID        5 was generated. Space group:  48 --> 139 I4/mmm 
Structure ID        6 was generated. Space group: 132 --> 123 P4/mmm 
Structure ID        7 was generated. Space group: 149 --> 187 P-6m2 
Structure ID        8 was generated. Space group:   2 -->   2 P-1 
Structure ID        9 was generated. Space group: 156 --> 156 P3m1 
Structure ID       10 was generated. Space group: 217 --> 217 I-43m 
Structure ID       11 was generated. Space group:  90 --> 129 P4/nmm 
Structure ID       12 was generated. Space group:  60 -->  63 Cmcm 
Structure ID       13 was generated. Space group: 120 --> 140 I4/mcm 
Structure ID       14 was generated. Space group: 220 --> 220 I-43d 
Structure ID       15 was generated. Space group:  51 -->  51 Pmma 
Structure ID       16 was generated. Space group: 163 --> 194 P6_3/mmc 
Structure ID       17 was generated. Space group: 195 --> 215 P-43m 
Structure ID       18 was generated. Space group:  31 -->  31 Pmn2_1 
Structure ID       19 was generated. Space group: 223 --> 221 Pm-3m 

4.2. 
4.2.1. cryspy.in
cryspy.in

[basic] 
algo = RS 
calc_code = QE 
tot_struc = 20 
natot = 8 
atype = Si 
nat = 8 
nstage = 3 
njob = 20 
jobcmd = qsub2 
jobfile = job_cryspy 
 
[lattice] 
minlen = 4 
maxlen = 10 
dangle = 20 
mindist_1 = 1.8 
 
[QE] 
qe_infile = pwscf.in 
qe_outfile = pwscf.out 
kppvol = 40 100 100 
 
[option] 

$ emacs cryspy.in 

nstage 2
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njob 2

jobcmd
qsub  
qsub bash

kppvol 60 80

[basic] 
algo = RS 
calc_code = QE 
tot_struc = 20 
natot = 8 
atype = Si 
nat = 8 
nstage = 2 
njob = 2 
jobcmd = qsub 
jobfile = job_cryspy 
 
[lattice] 
minlen = 4 
maxlen = 10 
dangle = 20 
mindist_1 = 1.8 
 
[QE] 
qe_infile = pwscf.in 
qe_outfile = pwscf.out 
kppvol = 60 80 
 
[option] 

4.2.2. calc_in/
calc_in

$ cd calc_in/ 
$ ls 
job_cryspy  pwscf.in_1  pwscf.in_2  pwscf.in_3 

job_cryspy QE
cryspy.in jobfile

pwscf.in_? QE 3 3
1

1 2
3 k

cryspy.in nstage  nstage  

nstage 2 3 pwscf.in_3

$ rm pwscf.in_3 

VASP job_cryspy INCAR_? POTCAR  POSCAR KPOINTS

4.2.2.1. job_cryspy
CrySPY sed -i -e '3

s/^.*$/done/' stat_job stat_job
3 done

CrySPY_ID ID
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example job_cryspy
QE

$ emacs job_cryspy 

#!/bin/sh -l 
#QSUB -queue F4cpu 
#QSUB -node 1 
#QSUB -mpi 24 
#QSUB -omp 1 
#PBS -l walltime=01:00:00 
#PBS -N CrySPY_ID 
cd $PBS_O_WORKDIR 
 
#---------- QE 
EXEPATH='/path_to_qe/' 
EXE='pw.x' 
 
echo "--------------------------------" 
echo "" 
echo "Running $EXEPATH/$EXE ..." 
date 
echo "" 
echo "--------------------------------" 
 
mpijob ${EXEPATH}/$EXE -npool 8 < pwscf.in > pwscf.out 
 
echo "--------------------------------" 
echo "" 
echo "done!" 
date 
echo "" 
echo "--------------------------------" 
 
 
#---------- for cryspy 
sed -i -e '3 s/^.*$/done/' stat_job 

sed -i -e '3 s/^.*$/done/' stat_job
CrySPY_ID ID
pwscf.in pwscf.out cryspy.in qe_infile qe_outfile

4.2.2.2. pwscf.in_?
CrySPY QE k  CrySPY

ibrav 0  

$ emacs pwscf.in_1 
$ emacs pwscf.in_2 
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 &control 
    title = 'Si8' 
    calculation = 'relax' 
    nstep = 100 
    restart_mode = 'from_scratch', 
    wf_collect = .true. 
    pseudo_dir = '/path/to/PSEUDOPOTENTIALS/' 
    outdir='./out.d/' 
 / 
 
 &system 
    ibrav = 0 
    nat = 8 
    ntyp = 1 
    ecutwfc = 44.0 
    occupations = 'smearing' 
    degauss = 0.014 
    smearing = 'mp' 
 / 
 
 &electrons 
 / 
 
 &ions 
 / 
 
 &cell 
 / 
 
ATOMIC_SPECIES 
  Si  28.086  Si.pbe-n-kjpaw_psl.1.0.0.UPF 
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 &control 
    title = 'Si8' 
    calculation = 'relax' 
    nstep = 100 
    restart_mode = 'from_scratch', 
    wf_collect = .true. 
    pseudo_dir = '/path/to/PSEUDOPOTENTIALS/' 
    outdir='./out.d/' 
 / 
 
 &system 
    ibrav = 0 
    nat = 8 
    ntyp = 1 
    ecutwfc = 44.0 
    occupations = 'smearing' 
    degauss = 0.014 
    smearing = 'mp' 
 / 
 
 &electrons 
 / 
 
 &ions 
 / 
 
 &cell 
 / 
 
ATOMIC_SPECIES 
  Si  28.086  Si.pbe-n-kjpaw_psl.1.0.0.UPF 
 
CELL_PARAMETERS angstrom 
5.825343 0.000000 0.000000 
0.000000 5.825343 0.000000 
0.000000 0.000000 5.202697 
ATOMIC_POSITIONS crystal 
Si  0.000000 0.000000 0.490249 
Si  0.000000 0.000000 0.990249 
Si  0.000000 0.500000 0.830468 
Si  0.500000 0.000000 1.330468 
Si  0.093267 0.282349 0.302006 
Si  -0.093267 -0.282349 0.302006 
Si  -0.282349 0.093267 0.802006 
Si  0.282349 -0.093267 0.802006 

K_POINTS automatic 
3 3 4  0 0 0 

4.3. 

$ cd ../.. 
$ ls 
QE_RS_Si8 
$ cp -r QE_RS_Si8/ backup_00 
$ ls 
QE_RS_Si8  backup_00 
$ cd QE_RS_Si8 

4.4. 
CrySPY cryspy.stat
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4.5. 
4.5.1. 

~/tutorial_CrySPY/QE_RS_Si8
CrySPY 2

0.7.0 2 CrySPY lock_cryspy
2 CrySPY CrySPY

CrySPY QE jobcmd
qsub 2 job_struc cryspy.sh

$ bash cryspy.sh 

4.5.2. 
ls

$ ls 
calc_in    cryspy.in~  cryspy.sh    data  gen_struc  job_struc~  stderr.1120599.log  work0000 
cryspy.in  cryspy.out  cryspy.stat  err   job_struc  log         stdout.1120599.log  work0001 

log

$ cat 
... 
... 
2018/11/12 17:16:54 
CrySPY 0.6.4 
Restart cryspy.py 
 
 
Changed nstage from 3 to 2 
Changed njob from 20 to 2 
Changed jobcmd from qsub2 to qsub 
Changed kppvol from [40, 100, 100] to [40, 60] 
Save input data in cryspy.stat 
 
# ---------- job status 
work0000: submit job, structure ID 0 Stage 1 
work0001: submit job, structure ID 1 Stage 1 

 
ID 0 ID 1 Stage 1

PBS qstat  
2  CrySPY_ID ID

$ qstat 
(������������ 

cryspy.stat
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$ cat cryspy.stat 
[input] 
algo = RS 
calc_code = QE 
tot_struc = 20 
natot = 8 
atype = Si 
nat = 8 
nstage = 2 
njob = 2 
jobcmd = sbatch 
jobfile = job_cryspy 
minlen = 4.0 
maxlen = 10.0 
dangle = 20.0 
mindist_1 = 1.8 
qe_infile = pwscf.in 
qe_outfile = pwscf.out 
kppvol = 40 60 
force_gamma = False 
maxcnt = 200 
stop_chkpt = 0 
symtolei = 0.001 
symtoler = 0.1 
spgnum = all 
load_struc_flag = False 
stop_next_struc = False 
energy_step_flag = False 
struc_step_flag = False 
fs_step_flag = False 
 
[status] 
next_id = 2 
work0000 = ID        0, Stage 1 
work0001 = ID        1, Stage 1 

[status] ID 0 work0000 ID 1 work0001 next_id
ID 2

work0000

QE stat_job

$ cat stat_job 
0           # Structure ID 
1           # Stage 
submitted 

$ cat stat_job 
0           # Structure ID 
1           # Stage 
done 

3 done

4.5.3. 
work0000 2 stage 2

$ cd .. 
$ bash cryspy.sh 

$ cd work0000/ 
$ ls 
job_cryspy  out.d  pwscf.in  pwscf.out  stat_job  stderr.1123273.log  stdout.1123273.log  sublog 
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log

$ tail log 
CrySPY 0.6.4 
Restart cryspy.py 
 
 
 
# ---------- job status 
work0000: Structure ID 0 Stage 1 Done! 
    submit job, structure ID 0 Stage 2 
work0001: Structure ID 1 Stage 1 Done! 
    submit job, structure ID 1 Stage 2 

4.5.4. 

work000?

stat_job 3 skip work0000

$ cd work0000 
$ emacs stat_job 
$ cd .. 

0           # Structure ID 
2           # Stage 
skip 

ID

4.5.5. 
stage 2 CrySPY ID 0 ID 1

CrySPY log

$ bash cryspy.sh 
$ cat log 
... 
... 
# ---------- job status 
work0000: Skip Structure ID0 
work0000: submit job, structure ID 2 Stage 1 
work0001: Structure ID 1 Stage 2 Done! 
    collect results: E = -853.245687239 
work0001: submit job, structure ID 3 Stage 1 

ID 0 ID 1 ID 2 3

4.5.6. 
data

$ cd data/ 
$ ls 
cryspy_rslt             init_POSCARS  opt_CIFS.cif  opt_qe-structure 
cryspy_rslt_energy_asc  kpts_rslt     opt_POSCARS   pkl_data 

4.5.6.1. cryspy_rslt*
cryspy_rslt cryspy_rslt_energy_asc ID
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Struc_ID  Spg_num Spg_sym  Spg_num_opt Spg_sym_opt      Energy  Magmom      Opt 
       0       77    P4_2            0        None         NaN     NaN     skip 
       1      120   I-4c2          142    I4_1/acd -853.245687     NaN  not_yet 

Spg_num , Spg_sym Spg_num_opt , Spg_sym_opt  
eV  Magmom  Opt

not_yet
 done

VASP SCF 1 nstage
4  stage 4 stage 3

4.5.6.2. kpts_rslt
k

$ cat kpts_rslt 
  Struc_ID    k-points 
         0  [[3, 3, 4], [4, 4, 4]] 
         1  [[5, 5, 5], [5, 5, 5]] 
         2  [[4, 4, 2]] 
         3  [[4, 4, 4]] 

4.5.6.3. opt_*
cif POSCAR opt_CIFS.cif , opt_POSCARS VESTA

 QE opt_qe-structure

4.5.7. 
data

$ cd .. 

$ bash cryspy.sh 

 (05_input_detail.html)

https://tomoki-yamashita.github.io/cryspy/tutorial/05_input_detail.html
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5. 

5.1. [BASIC]

5.1.1. ALGO

5.1.2. CALC_CODE

5.1.3. NSTAGE

5.1.4. NJOB

5.1.5. JOBCMD JOBFILE

5.2. [QE]

5.2.1. KPPVOL

5.2.2. QE_INFILE QE_OUTFILE

5. 

$ cat crypy.in 
[basic] 
algo = RS 
calc_code = QE 
tot_struc = 20 
natot = 8 
atype = Si 
nat = 8 
nstage = 2 
njob = 2 
jobcmd = sbatch 
jobfile = job_cryspy 
 
[lattice] 
minlen = 4 
maxlen = 10 
dangle = 20 
mindist_1 = 1.8 
 
[QE] 
qe_infile = pwscf.in 
qe_outfile = pwscf.out 
kppvol = 40 60 
 
[option] 

Python Con�gParser Con�gParser

Python 3  Con�gParser con�gpaerser

cryspy.in

5.1. [basic]

algo RS , BO , LAQA , ( EA )

https://tomoki-yamashita.github.io/cryspy/tutorial/outline.html
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calc_code VASP , QE , soiap , LAMMPS

nstage int

njob int

jobcmd str

jobfile str

5.1.1. algo
0.6.4

RS : Random Search
BO : Bayesian Optimization
LAQA : Look Ahead based on Quadratic Approximation

0.7.0

EA : Evolutionary Algorithm

5.1.2. calc_code

VASP : VASP (https://www.vasp.at (https://www.vasp.at))
QE : Quantum Espresso (http://www.quantum-espresso.org (http://www.quantum-espresso.org))
soiap : soiap (https://github.com/nbsato/soiap (https://github.com/nbsato/soiap))
LAMMPS : LAMMPS (http://lammps.sandia.gov (http://lammps.sandia.gov))

 VASP Quantum Espresso  soiap
CrySPY

 LAMMPS 3

calc_code cryspy.in VASP [VASP] QE [QE]  
CrySPY

5.1.3. nstage

k

5.1.4. njob
 

work????

njob 5 work0000  --
work0004 njob 3 njob

work0000  -- work0002 work0003 , work0004
stop_next_struc

work0003 , work0004 njob  njob

5.1.5. jobcmd job�le

jobcmd  = qsub , jobfile  = job_cryspy  CrySPY qsub  job_cryspy
jobcmd bash  jobfile

calc_in/

5.2. [QE]

https://www.vasp.at/
http://www.quantum-espresso.org/
https://github.com/nbsato/soiap
http://lammps.sandia.gov/
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kppvol int [int ...] k Å  

qe_infile str QE

qe_outfile str QE

5.2.1. kppvol
k VASP Pymatgen

 100 60
 kpt_check.py

nstage  = 4

kppvol = 40 60 80 80 

5.2.2. qe_in�le qe_out�le
QE CrySPY  calc_in/
jobfile

-3
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6. 

6.1. 

6.2. 

6.3. STOP_NEXT_STRUC

6.4. KPPVOL

6. 

6.1. 
 cryspy.in tot_struc

$ head -n 5 cryspy.in 
[basic] 
algo = RS 
calc_code = QE 
tot_struc = 20 
natot = 8 

$ emacs cryspy.in 

20 30

$ head -n 5 cryspy.in 
[basic] 
algo = RS 
calc_code = QE 
tot_struc = 30 
natot = 8 

job_struc

CrySPY 2 CrySPY

qsub

$ qsub job_struc 

log 10

https://tomoki-yamashita.github.io/cryspy/tutorial/outline.html
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$ tail -n 19 log 
CrySPY 0.6.4 
Restart cryspy.py 
 
 
Changed tot_struc from 20 to 30 
Save input data in cryspy.stat 
 
# ---------- Append structures 
Structure ID       20 was generated. Space group: 135 --> 139 I4/mmm 
Structure ID       21 was generated. Space group: 128 --> 123 P4/mmm 
Structure ID       22 was generated. Space group:  47 -->  47 Pmmm 
Structure ID       23 was generated. Space group: 110 --> 110 I4_1cd 
Structure ID       24 was generated. Space group:  93 -->  93 P4_222 
Structure ID       25 was generated. Space group:  67 -->  69 Fmmm 
Structure ID       26 was generated. Space group:  18 -->  18 P2_12_12 
Structure ID       27 was generated. Space group: 124 --> 124 P4/mcc 
Structure ID       28 was generated. Space group: 118 --> 119 I-4m2 
Structure ID       29 was generated. Space group: 166 --> 166 R-3m 

6.2. 
CrySPY  

 CrySPY

$ cd .. 
$ ls 
QE_RS_Si8  backup_00 
$ mkdir test_init_load 
$ cd mkdir test_init_load/ 

cryspy.in [option]  load_struc_flag  = True

$ cp -r ../QE_RS_Si8/calc_in/ . 
$ cp -r ../QE_RS_Si8/cryspy.in . 
$ cp -r ../QE_RS_Si8/cryspy.sh . 
$ ls 
calc_in  cryspy.in  cryspy.sh 
$ emacs cryspy.in 
$ tail cryspy.in 
dangle = 20 
mindist_1 = 1.8 
 
[QE] 
qe_infile = pwscf.in 
qe_outfile = pwscf.out 
kppvol = 40 60 
 
[option] 
load_struc_flag = True 

data/pkl_data/ init_struc_data.pkl  

$ mkdir -p data/pkl_data 
$ cp ../QE_RS_Si8/data/pkl_data/init_struc_data.pkl ./data/pkl_data/ 

init_struc_data.pkl CrySPY  tot_struc

CrySPY cryspy.sh
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$ bash cryspy.sh & 
$ cat log 
2018/11/15 17:18:19 
CrySPY 0.6.4 
Start cryspy.py 
 
Read input file, cryspy.in 
Write input data in cryspy.out 
Save input data in cryspy.stat 
 
# --------- Load initial structure data 
Load ./data/pkl_data/init_struc_data.pkl 

log

6.3. stop_next_struc

 cryspy.in  

cryspy.in :

...

...
[option]
stop_next_struc = True

6.4. kppvol
~/CrySPY_root/CrySPY-0.6.4/utility/kpt_check.py k

kppvol
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kppvol  5
 -n  init_struc_data.pkl

VASP POSCAR CONTCAR  CrySPY

$ /path_to_python/python ~/CrySPY_root/CrySPY-0.6.4/utility/kpt_check.py ./data/pkl_data/init_str
 
# ---------- 0th structure 
a = 5.8253428658 
b = 5.8253428658 
c = 5.2026970229 
    Lattice vector 
5.825343 0.000000 0.000000 
0.000000 5.825343 0.000000 
0.000000 0.000000 5.202697 
 
kppvol:  100 
k-points:  [5, 5, 5] 
 
 
# ---------- 1th structure 
a = 4.693758669650065 
b = 4.693758669650065 
c = 4.693758669650065 
    Lattice vector 
-2.347990 2.347990 3.317417 
2.347990 -2.347990 3.317417 
2.347990 2.347990 -3.317417 
 
kppvol:  100 
k-points:  [6, 6, 6] 
 
 
# ---------- 2th structure 
a = 4.7451945734 
b = 4.7451945734 
c = 9.4938288189 
    Lattice vector 
4.745195 0.000000 0.000000 
0.000000 4.745195 0.000000 
0.000000 0.000000 9.493829 
 
kppvol:  100 
k-points:  [6, 6, 3] 
 
 
# ---------- 3th structure 
a = 4.8690653213 
b = 4.869065321247598 
c = 4.9111279454 
    Lattice vector 
4.869065 0.000000 0.000000 
-2.434533 4.216734 0.000000 
0.000000 0.000000 4.911128 
 
kppvol:  100 
k-points:  [6, 6, 6] 
 
 
# ---------- 4th structure 
a = 8.6335570774 
b = 8.6335570774 
c = 7.8518827404 
    Lattice vector 
8.633557 0.000000 0.000000 
0.000000 8.633557 0.000000 
0.000000 0.000000 7.851883 
 
kppvol:  100 
k-points:  [3, 3, 3] 
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7. 

7.1. CRYSPY_ANALYZER_RS.IPYNB

7. 
CrySPY data  

 data/pkl_data/ pickle

Python Jupyter notebook CrySPY utility

PC PC
 PC CrySPY Python jupyter matplotlib

7.1. cryspy_analyzer_RS.ipynb
CrySPY

https://github.com/Tomoki-YAMASHITA/CrySPY/blob/master/utility/cryspy_analyzer_RS.ipynb (https://github.com/Tomoki-
YAMASHITA/CrySPY/blob/master/utility/cryspy_analyzer_RS.ipynb)

data  Jupyter

Si 16 100

0.7.0

https://tomoki-yamashita.github.io/cryspy/tutorial/outline.html
https://github.com/Tomoki-YAMASHITA/CrySPY/blob/master/utility/cryspy_analyzer_RS.ipynb

