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pyZ2dmat D1 >V X ~—JL

- py2dmat | Python3 TE2N T\ 5%

—_—

- —FH LA VA P =L HEI pip 2T PYPL 264 VA =L T BT L

e python3 -m pip install pyZ2dmat
pyZ2dmat module & py2dmat a2~ F234 VA F—)L 33

o« BEADEFTRADNES TV AEITRMIC X B

Fa—br U TPINVHDOY VY TINT 74 INRLAZ ) 7 3B 61X GitHub 226
gy ru—F95%

e g1t clone https://github.com/1ssp-center-dev/2DMAT
sample 74 L7 F VU & script 74 L7 PV Ik A-oTWw» 5

src/py2dmat_main.py % pythonZ2 27V 7+ & LCTEITT 5 &
py2dmat a~> FEFEU Z EDBTE S
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py2dmat D&Y

- py2dmat I RHEHUCRD2ODFEa vy K=V b 645
HrBa%L f(x) #5153 % Solver
+ TRHEPD IZ X 2 RHFHEHEE DGH&
- X DIERME D JF - EEE

- f(x) 13FEEETE S Lzrocking curve & EHEICHE S5 415 rocking
curve & O

- f(x) 2 LI x DR ZHEE T 5 Algorithm
- L (RN AEGE G E)
Yo7y (BT ALBRERE)
Solver Y] D% 2 %5 Z & Tl (EHTFIK) HED->THR U X9 IEPralie
- Algorithm 28] D& 2 % Z & THA LBPLFIE IR T — & Z2 P gg
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py2dmat ODANDT 71 I

py2dmat a2~ FlZOEDDANT7 7
A2 5 BUTHLS

ANT17 74 )vix TOML =
https://toml.io/ja/

R
section] IZXkb5k 7> avit

key = value 12 & % &%
HDANT7 741
Rosenblock Bd%t7%z ([solver])

Nelder-Mead & CiiE{l 9 %
(Jalgorithm])

$ cat input.toml
[base]

dimension = 2
output_dir = "output"

[algorithm]
name = "minsearch"
seed = 12345

[algorithm.param]
max_list = [5.0, 5.0]
min_list = [-5.0, -5.0]

[solver]

name = "analytical”
function_name = "rosenbrock"
# E1TAHSE

$ py2dmat input.toml



Nelder-Mead(a.k.a Simplex downhill)

https://commons.wikimedia.org/wiki/File:Nelder-Mead_Himmelblau.gif
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Nelder-Mead @5 £

A7

[base]
dimension = 2
output_dir = "output"

[algorithm]

name = "minsearch" # Nelder-Mead
seed = 12345

[algorithm.param] # BRRZEME

max_list = [6.0, 6.0] # L[R
min_list = [-6.0, -6.0] # TR
initial_list = [0, @] # ¥HHE

[solver]

name = "analytical" # RNYFIY—UFEKZEFES
function_name = "himmelblau" # BE%¥%&

fx = 4.2278370361994904e-08

CEIZEU = x1 = 2.9999669562950175

X2 = 1.9999973389336225
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- Nelder-Mead O#JHHE % 7E %

« NIX =K (=HRZEMORIC) D25 L5 (=3t8Hax ) ¥z
TW ZEIHER

HEAEMNZAERADADIT B




Uy KNY—FDTE

A7

[base]
dimension = 2
output_dir = "output”

. _
3.0 [algorithm]
4- s name = "mapper" #J7Uy RY—F
2 - 2.0 .
[algorithm.param] # BRERZEH]
N 155 max_list = [6.0, 6.0] # LR
1.0 = min_list = [-6.0, -6.0] # TR
-2 - - num_list = [31, 31] # 2 HE
—47 00 [solver]
o5 name = "analytical" # RNYFIY—UFEKEFES
0 4 -2 0 2 4 6 function_name = "himmelblau" # B %



N4 X gE1t (Bayesian Optimization)

+ f(x) DO

H HIBE %L £
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taken from E. Brochu, et al., arXiv:1012.2599
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NA AgE{t =>4 72 YPHYSBO

+ py2dmat

1FRA Rkl PHYSBO 94 7Y ZFHLTWw 3

+  https://www.pasums.issp.u-tokvo.ac.jp/physbo/

+ py2dmat
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NA AL DT

ERLUIEA

[base]
dimension = 2
output_dir = "output"”

[algorithm]
name = "bayes”
seed = 12345

[algorithm.param]
max_list = [6.0, 6.0]
min_l1ist [-6.0, -6.0]
num_list [61, 61]

=/ MEDZE

[algorithm.bayes]
# AT VT LT —5 D

random_max_num_probes = 20
# N ARBILTHET T —F D

bayes_max_num_probes = 40

[solver]
name = "analytical"
function_name = "himmelblau"
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w(x) = exp[-f(x)/T] £ 9 5

c AET 2 £ ) o TERET % 00HE (KR—)

14



L) A E T AH)LOE

<)L a7#EHE T AN aETIE, BIED X 2 SHERIVICRD X' 2T 5
- EEIE x DI X RELET 5

- METoOHETIE, GBI TCoVDIIRSEIBEILNS

- ERET E S MG (LER) BRALR LD

+ EifR TITEA w 3—E Il 5

s MEBME T E S LR OV ol TInans

L) AT T A aik

- O TV 7Y A 2HE

- JL 7 AR ARETCHEINLTCEY T AN T VT RET )

A 2 2T 5

b

15



RAID20RIEFRALTH D (FIHAFEM)

f DI hNE W& T BEE

$ mpiexec -np 4 --oversubscribe pyZ2dmat input.toml

[base]
dimension = 2
output_dir = "output”

[algorithm]
name = "exchange"
seed = 12345

[algorithm.param]
max_list = [6.0, 6.0]
min_list = [-6.0, -6.0]
initial_list = [0.0, 0.0]

[Lalgorithm.exchange]
T_min = 0.1 # RED TR

T_max = 10.0 # REDLRR
numsteps = 10000 # £ 5T TILE
numsteps_exchange = 100 # R

# 100 BEEKRT 2Rz~ S

[solver]
name = "analytical”
function_name = "himmelblau"

SENIC Y T TTETWS
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sim-trhepd-rheed (STR) & D1EfE

- sim-trhepd-rheed (STR)!Z TRHEPD & RHEED 2E W T, EHE D]
& SR D (rocking curve) ZiRT 70T A4

- https://github.com/sim-trhepd-rheed/sim-trhepd-rheed

5.2 % & i

- by {E

- py2dmat (¥ STR %
- AT xi P
HAEVEEIZL f(x) (&, BHCHE

AL RS

B K@F

35l

it f(x) = v 2 (Dexp - D(x))"2

- R4 RAew{ls Nelder-Mead 7z £ %
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https://github.com/sim-trhepd-rheed/sim-trhepd-rheed
https://github.com/sim-trhepd-rheed/sim-trhepd-rheed

STR & D

+ STR FNV 7 OFLE 2GR % bulkexe &, FHEERICHNBE ZEHH 9 % surf.exe & D2DODF
VA= N AN =k
- bulk.exe 3HEANC—EET L TEITIFR W
- py2dmat Z {79 AHIHCTP > TE S
+ bulk.exe D AT17 7 A )ViZ bulk.txt
- L7 DR (JRFHEE)

o JR RS ZE AT
- BT DR B HGELA T
RERYE — —— 73 — . IR =~ IEE £ =1
ot REIDEENTICH T > TARRIRBHRZTETE
— TH*

- A ORJHAME - HAE - 2 AR
E— A DBREE
nELE

. bulk.exe ®FEfTEERIL bulkP.b & LTHREI NS (X4 F Y7 74))
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STR & D

surf.exe ZA ST 7 74L& LT bulkP.b ¢& surf.txt 2w 3%

surf.txt 1£3%

JE AR JE - ff 7 & (bulk.txt & [FAIEE)

[E]/

H

e Dz f£F D

py2dmat (ZERE/N T X —% (EAEEEER L) 26 surfxt 2B L,
surf.exe {77 %

surf.txt @ 7> 7L —1F, 7 74 )L template.txt Zz HET %
HHFEA Dz FEEEZ: E surf.axt O—3% (Bl Z21FX) value 01 72 £ XF
JNCESIRZ 72D D

py2dmat Tl3 Z DX FH % FEEEROBAEICE E#2 2 T surf.ixt 24T 5

# B> )& D —EBtk
# HDBEFD z BEZFNEFN value_ 01l EFATWS
1, 1.0, 1.34502591 1 value_@1 ,IELM(I),ocr(I),XCI),Y(I),Z(D)

surf.exe 237719 % surf-bulkP.s 2> 5 rocking curve % FiAH %

20



STR & D55 (py2dmat DAH T 71 )L)

[base]
dimension = 2 # BRRZEBDRIT = BINT/INTX—F D
[solver]

name = "sim-trhepd-rheed" # JEFEEYIL/\—& LT sim-trhepd-rheed ZfE>

[solver.config]
surface_template_file

"template.txt" # 7L —r7 74J)L (default: template.txt)

calculated_first_line = 5 # surf-bulkP.s H. D(x) DRVIDITES
calculated_last_line = 74 # D(xX) DREDITES
row_number = 2 # D(x) DIENIA>TWBIES

[solver.param]
string_list = ["value_0Q1", "value_02" ] # 7V7L—r77A4IDEDXFINEZBERZ ZH

degree_max = 7.0 # HEADRKE (FHISTHEDERR > TWTHEENEDEIT)

[solver.reference]

path = "experiment.txt" # EE&T—% Dexp NEWTHZD 771
first = 1 # Dexp EUTESEDDRIDITES
last = 70 # Dexp OREBDITES
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oyZ2dmat + STRDO 70—
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py2dmat(exchange) + STRDH!
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H{EDAlgorithm, Solver Z{£ S

H 7> T H @ Algorith, Solver #E#& T % Z & CTpy2dmat % JA5E H]HE
. python T2 7 AZEEL. WOHT

N

- I~ = 2 7L

HbHLAANS T E ZICIEBRWVWEDELZI W
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IN—2a 7y TIRE
py2dmat O N—3 a » 7 v 7 ¢l Algorithm % Solver 25EMI N FE T
Algorithm

population annealing Monte Carlo
Solver
surface x-ray diffraction (SXRD)

low-energy electron diffraction (LEED)
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