LaSp Large-scale Atomic Simulation with neural network Potential

LASP ’fﬁ INTT11 - ?{"’Qi@f}ﬁlﬁéx MQ%%@%Q Available from LASP 2.0
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LASP 1§
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BAESCHE: TrainStritxt 454 F TrainFortxt J1/MN /7
1. JBIESSWEIMDEE F 1%, 75 Fallstrarcflallforarc (JLEH

N
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. EERHE

X

HERBAELBIE) -

WMRFIR LA FBallstrarc, allforarc, ] LA AIREE—/2, FEREE
fjallstrarcHlallforarc, TR AMNE R S5 B P AN ST A FNt B

2. K| pyton A shiftformat.py ¥tallstr.arcflallfor.arc AL
A TrainStr.txtFl TrainFor.txt

(W.Example/NNtrain/data-treat)

shiftformat.py 2 python 2.7 (R BLUGIRA) Xk
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http://www.lasphub.com/tutorial/LASP-5.pdf
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LASP £ B N 1711 — 4 B0 25 ) 2% 54 PR 2

[root@storage3 train-1]# head -100 TrainStr.txt
Start one structure
nergy is -90.311342 eV

* TrainStr.txt
Structure & energy

otal number of element is 21
element in structure:

1.000
.35380000
.07946898
.02404341

1.000
0.00000000
6.22929312
0.15952898

0.00000000
0.00000000
3.76974942

0.14484300
1.85554600
3.11433900
1.78860000
0.86479900

1.44770700
6.14001300
5.02752500
4.76133200
1.99063900

3.03983500
3.26371600
3.23655200
2.51173200
0.72217300

0.00000000
0.00000000
0.00000000
0.00000000
0.00000000

[root@storage3 train-1]# head -100 TrainFor.txt

Start one structure

stress -0.42497900 -0.02932100 -0.13619800
force -0.05439800 0.24378700 0.02063000
force 0.28527200 -0.12513800 -0.25176500
force -0.28888800 -0.00618900 0.16100700
force -0.46466100 0.08383700 -0.17050500
0.07224600 -0.39832200 -0.01284800
-0.11602100 -0.79190800 .00023400
0.36663400 0.17577500 .58945900
0.55632000 0.45096100 .42107600
-0.00741000 -0.36140500 .11907300
-0.15219600 0.04598200 .49314600

* TrainFor.txt

-0.47462300 0.04716500 -0.66523600

Stress & Force

force
force
force
force
force
force
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MANSECH  lasp.in BY input

KXESHUT (allkeys.log 5 H B S%0)
[root@storage3 train-1]# cat lasp.in . . . .
: g p explore_type train  ><#i train

explore_type train

Ntrain 100 . .

# Input of training Ntraln 100 UII?ElOO/I\ﬁ%E%%J
#

Jobname H20

Ntest 0

NNepochs 200 N NepOChS 200 U”%ZOO{—%

readScale @ # decide read Gmin/Gmax

analyzesym 0@

, LhrtE RS, SHEHE—REABEILA

# Specify network information

4 NeaRELANRE E

%block netinfo

H H20.1i o

0 Hzo.lzgﬁt %block netinfo

%endblock netinfo ﬁjl\j—ﬁ%%NN%%ﬁjC'ﬁ:
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NS HOC A adjust_factor

[root@storage3 train-1]# cat adjust_factor
calfact 200 1000.0 10 0
outfact 1.0 0.0 0.0

train_RMS 1
test_RMS 0
Time_step 1
BFGS_loop 1

REN X —BEATEBN, F—ITREE

200 1000 10 O

B =~4200/1000/10 #Z#] T Y Zx K] & cost function
energy, force, FlstressH)4) XA E
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MAMEMNESHCMF  XXX.input

root@storage3 train-1]# head -100 HZ20.1input ha—
C g J P TCR AR

shiftElement 0 8 )I%‘o’ %ﬁj‘j@
Element O gz ﬁj—ﬁ%‘:’
Neural Network Architecture ﬁ%ﬂj‘jl (H) ’

# Note : typically, fully layer is putting in first/final layer

%block O_netinfo 8 (O)
# fully layer -> full, size, active_type, float/fixed, newrun/reuse-filename
# input 106 2 float newrun l)[_l-‘—l:ﬁ
full 50 2 float newrun
full 50 newrun
full 1 B™Q newrun
%endblock O_netinfo

P N2 224 106-50-50-1 B Ktrain, Fnewrun
50-504 8] RS ek 2 NS restart, FEUCNHNMHEZEMESE
IXXX.input (Z0: & PLET ] pot)
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contin: FIAMZEMESE L XXX.input PowerType Structure Descriptors(PTSD)
BETHBERPTSDRIREARSE, 47~ S1,52,53,54,55, S6 (ARFEMLASP HI=® D)

S1 : sum(rij**n * fc(rij))
: radical distribution, large n means considering more long-distance neigb
%block 0_S1

H R

.000000000000000E+00
.000000000000000E+00
.000000000000000E+00
.000000000000000E+00
.000000000000000E+00
.000000000000000E+00
.000000000000000E+00
.000000000000000E+00
.000000000000000E+00

1:H; 8:0JTE
NNE A S 0: XEHARFTHFILE, H shiftElement 8 HERFE (LR)

.183035038932026E-01
.103357295876206E+00
.426574772070577E+00
.184514583370168E+00
.955976164742935E-01
.836717650519582E-01
.147432709026505E+01
.199326610771814E+01
.228723664653087E+01

1 1 0
1 1 0
1 1 0
1 8 0
1 8 0
1 8 0
2 0 0
3 0 0
4 0 0

[SEUSIG RS NG RGOS RN G R N
H O OH R O H R R R
OooO~NOOULLHA WNE
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HIHHZENESEHCH  XXX.pot , BB 5 LASPH] PAA#E F INNS $c4F
XHLBE TR, NE, FIHEEXD, HUEBERNELREE

Neural Network Potential For LASP
Reference : www. Lasphub. com
Name 2

Species :MnH O

Version 1 20190224063759
Dataset size : 14239

Fitting Accuracy

34.982
scale_RMS 2.903
scale_MAX 34.982
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NN Started

Time consuming until read train data is
Time consuming for build network is

Number of parameters in system is

H
H
H
H
0
0
0
0

: layer
: layer
: layer
: layer
: layer
: layer
: layer
: layer

YWarning :
YWarning :

0
0

B WNE DA WNRE

Time consuming

is
is
is
is
is
is
is
is

S1
S1

for calculating symf is

inpu
full
full
full
inpu
full
full
full

AIT11- &

YR FE% H XXF lasp.out

with
with
with
with
with
with
with
with

PR RPRRRRER R

No. 4 Gmax 1is
No. 6 Gmax 1is

3414177 .565629

at 22:45:35 23rd February 2019

15902

channel, each
channel, each
channel, each
channel, each
channel, each
channel, each
channel, each
channel, each

too small in datase

0.0472 s

0.0476 s

50
50
1

50
50
1

nodes, total
nodes, total
nodes, total
nodes, total
nodes, total
nodes, total
nodes, total
nodes, total

too small in datGset.

10.7626 s

BFGS-step =

0.000000

nodes.
nodes.
nodes.
nodes.
nodes.

2 22 X 265 5 PR 3N

NNEZSHOR/D

R L, YSHBEMR
(g }E)

RRBEEAB K, B
2 M 4% PTSDI B 18

YR B REL (cost
function) KIEUE

/N RRGF
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LASP [ FH A 1711 -
— vy B B IR

T SR 22 P 2 S5 BR 2

1. HER 2% 3 R B LA RO B B, BN
ANEETHKEZ (10<200 BT, SUWEART)

AR (MDD SREM SRR B, ARRAHITHT
2. SSWaRAWEI G, —Mi EHIEFIE S REE,

b H T

energy NGE A2 1

HAREDFTIF AR Em I H BV, HATLASPAEH FINN pot, FEAH
VASP7E PBE (E{PBE+U) f1F450 eV cutoff, H 3K-point 25 Ang-1 ;=4

3. NNFL&—f A K= CPU/core MPIFFAT

LASPAS FHIFINN pot 1@ 154K H 20515 8], —Mf#A11000 cores, —
& LA _E s )45 3]

J?I‘J, force /N K 1100 eV/Ang
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LASP S B N 1111 — H4) B0 25 o) 2% 244 R 25
—EVE B EHI

4. PTSD Z5# Hh 1A pR 24
a. 2] HFPTSD, S1-S6, #E; Cutoffii K& EH; MELEH
b. GIRXTT: WmixTT, —MKIE-3, 2, 4, 8, 16, 32HiE

c. WERALSSAIS6: = ARSSAIPUMRRIS6, TTHEAN &, ANEVCRH
KFERIENT 42 (Cutoff, W1 7 Ang)

d. 4-5 M. J17ZE0n 200-50-50-1; B KM 4% 200-80-
50-50-1

(il
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