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MateriApps LIVE!

Tips
21— 44 user

INA T — | live

mAal: TEMD<—72, — TSystem Tools; — "LXTerminal |
HAGEX — R — F2flo T TEEBEL L WA
System Tools — Switch to Japanese Keyboard Layout
Z DM - 72 5
https://github.com/cmsi/MateriAppsLive/wiki/OnlineTutorial
ELOX—FETILH % setup.pdf 2SI
S 2T Unix OV

https://gist.github.com/yomichi/OftbZ2cb7cbad641{77d762124b79at364
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https://github.com/cmsi/MateriAppsLive/wiki/OnlineTutorial
https://gist.github.com/yomichi/0fb2cb7cbad641f77d762124b79af364

WMWEBER T 7AINBREZAFIT S

EHHBTPEAZ7Y 7P 2HELTHWET

$cd # R—LFTa4LDrUABEH
# OO DYO—-RK
$ wget https://bit.ly/install 2dmat 20241202
$ sh install 2dmat 20241202 # INX D —RZ&ZEBXI Nk 5> live
(%CBED $ FIANFEREZRIEEELDTANUEBLL THEWTY)
(# UBEIEOA R ERLTVWBD T, PIEOAADULEBL TKIEKRTY)
(PDF s AE—R—A KT D E. BMEBREANBLSKRDZIENHD XY
DRIV T EMBRH L
- pEERDebian v —C R A VAP =L (IS AT—FZERKLTEFET)
+ odat-se DA VA F— LB ILNY—Ra—F, Oy rra—FK

-+ sim-trhepd-rheed, sxrdcalc 2 a2 > XA )L
c FEERICEIT LTl R T A b

- sim-trhepd-rheed @7 CFAIL & H & 923, FEI/NES RO EZ DI CRIE R X T

T9 (WEHROMEFE TIro TV AR TA VAR —LIZI) FLfToTVET)
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https://bit.ly/install_2dmat_20241202

7 71 )UHEEYL

A —LETFTD2DMATF4 L7 FPYDLPMIZAS

user@malive:~$ 1ls ~/2DMAT

ODAT-SE odatse—LEED odatse—-STR odatse—-SXRD sim-trheapd-rheed
sxrdcalc

ODAT-SE DIAFHEE DA A V¥ —7 v b

https://github.com/issp-center-dev/ODAT-SE

sim—trhepd-rheed (¥ TRHEPD/RHEED 2D S 2L —%

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

sxrdcalc IFSXRD EfgDs I 2L —%

https://github.com/sxrdcalc/sxrdcalc

odatse—-STR, —-SXRD, -LEED IZZNFNDEEI I 2L —F DT v ,\—
https://github.com/2DMAT/odatse-STR

https://github.com/2DMAT/odatse-SXRD

https://github.com/2DMAT/odatse-LEED
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https://github.com/issp-center-dev/ODAT-SE
https://github.com/sim-trhepd-rheed/sim-trhepd-rheed
https://github.com/sxrdcalc/sxrdcalc
https://github.com/2DMAT/odatse-STR
https://github.com/2DMAT/odatse-SXRD
https://github.com/2DMAT/odatse-LEED

771 )UEER2

2DMAT 74 L 27 FYLLMIERDED
user@malive:~$ cd 2DMAT/ODAT-SE
user®malive:~/2DMAT/ODAT-SE$ 1s

README.md doc pyproject.toml
sample script src tests

H3L 72 DX src & sample & script

Ul

src L ND37 a7 5 A4
src/odatse_main.py D3 X A 707 7 A

src/odatse Ddodatse’Ny 77—

sample ZF 22— MU TP NLVHDY V7L T7 741

script [FFHEIA 27 VU 7k




771 )RS

F—ALTF4 L2 FYBITIZ, Jocal EWIHBLTA4LZ FUBRTEXT0AS

user®Pmalive:~/2DMAT/2DMATS$ cd ~/.local
user@®malive:~/.local$ 1s
bin 1lib share

install 2dmat 23 pip install L 7z odatse *® physbo X EDB ATV 5
bin A WEATHRE 7 7 AL (0oL « A7) T })

odatse2 VY P ENLNZZITASTWV5S

1ib i lx python module 23 A>T\ %

7 7 4V b TlE ~/.1local/bin IZPATH A3 > TV 73\ KU

odatse ZFEIT L 725 L ~/.1ocal/bin/py2dmat & 5

H L CIEPATH ZB LT ZE v (oA 5T



7 1 ILiE R4

sim-trhepd-rheed, sxrdcalc & 12707 7 L0324 )L INTW 5
sim-trhepd-rheed

sim-trhepd-rheed/src @ NIZFEIT7 74 )L bulk.exe & surf.exe 23dH 5

user@malive:~/2DMATS$ 1ls sim—-trhepd-rheed/src/*.exe
sim—trhepd-rheed/src/bulk.exe sim—trhepd-rheed/src/surf.exe
sim—trhepd-rheed/src/potcalc.exe sim—-trhepd-rheed/src/xyz.exe

(7 7A4ILZDERTtab F—ZH I &E@BTEL TN D)
(*IXTAILRI—R, CDEEIE exe T T 71ILEEICN v F)

sxrdcalc

sxrdcalc/ [E NIZFEfT 7 74 )L sxrdcalc 23H %

user®Pmalive:~/2DMATS$ 1s sxrdcalc/sxrdcalc
sxrdcalc/sxrdcalc



Himmelblau E&Zz=RHEWEeFa—8Y 7))L
oV iE (B MURRE) % odatse % FH WM LT\ ¢

H HIES % f(x) & LC Himmelblau Bd%% w3
flz,y)=(2®+y— 11+ (z+y* -7  °
. E/IMEO ZHLZ MO B 2

j —
j —

* ODAT-SE/sample/analytical/x 1 25 Fif 31
ENT 7 VTV AL T EDANT 74
WDV TILBASTW 5 > of
+ input.toml: AJI7 74l
+ do.sh: fENT L. #5982 fiH 9 5 A sl
7 7 b

e $ sh do.sh

taken frorrﬁ wikipedia
(Himmelblau's function)



Himmelblau BE#zRBW\/cFa2—8Y )L

do.sh: fAHT L. FEHRZfMET 2 A7 Y 7
output 74 L7 MU DI TPICHEEREPREI NS
PDF7 74 )V iZ evince 2~ FCH %

e $ evince output/res.pdf

PNG7 74 )Vi% eog a7 FTH 3

e $ eog output/res.png
MateriApps LIVE! IZiZ A>Tz w23, 2dmat_installer.sh ¢

A VAF=ILEINTN5S

MPI 7' v 75 LA DFELTI Empiexec 22 Y R Z2{H->TW 5
MateriApps LIVE! @& 13 0OpenMPI

W HE(-np A 7" a »)DMBEZ 5 CPUELL D % L #Ed 7 s
——oversubscribe A 72 a v &2 BIMLTLZI W
VirtualBoxhi (3 #H| 24 CPUZLDS 1 IZ 7% > Ty 5 O THAE




7)) v K —F (mapper)

output/ColorMap.txt
=> output/ColorMapFig.pdf

input.toml

[base]
dimension = 2

output_dir = "output"
- 3.0
4- . [algorithm]
name = "mapper" #t Uy RY—F
2 - 2.0
15 € [algorithm.param] # BRRZEME
. B max_list = [6.0, 6.0] # LR
. min_list = [-6.0, -6.0] # T
> num_list = [31, 31] # ZaE
—4 0.0
05 [solver]
—6 - - - - - hame = "analytical" # RNYFIY—IFEKZEFES

function_name = "himmelblau" # BE¥%&

[runner] # SEOBEERTERICLESTRWTY
[runner.log] # Solver DIEUH UREROOY
interval = 20



Nelder-Mead (minsearch)

$ cd ~/2DMAT/2DMAT/sample/analytical/minsearch
$ sh ./do.sh
$ evince output/res.pdf

output/SimplexData.txt input.toml

=> output/res.pdf [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, O] # #HHE

[solver]
name = "analytical" # RNYFIY—VBE#HZEFES

function_name = "himmelblau" # BE%%&
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NA A&t (bayes)

input.toml
[base]
dimension = 2
output_dir = "output"”

output/BayesData.txt

RRUICR

output/actions.png

[algorithm]
name = "bayes”
seed = 12345

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

E= 775 NN [algorithm.bayes]
x/IMEDZEE B ST LT —5 D%
output/res.png random_max_num_probes = 20

# R ZRBLTRT T— 5 DR

bayes_max_num_probes = 40

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




AT > 71)0O (exchange)

input.toml

output/result _TO.txt base ]
=> output/res_T0.png dimension = 2
T=00] output_dir = "output
[algorithm]
name = "exchange"
seed = 12345

[algorithm.param]

max_list = [6.0, 6.0]

min_list = [-6.0, -6.0]

step_list = [0.3, 0.3] # /\TA—HFZEHNTEZED

output/result T60.txt AV 2T 2 DlE
=> output/res_T60.png

6

T=1091.. f

[algorithm.exchange]
T_min = 0.01 # RED TR

T_max = 100.0 # REDLRR
nreplica_per_proc = 20 #70BXH=ODLF) H#E
numsteps = 10000 # 4T 25U TILE

numsteps_exchange = 100 # XRiEfEE
# 1004 T B NITRERBRZHAA S

_6\\__4////,———-~__,/// [solver]

6 5 0 : 6 name = "analytical"
BAD20RIEBRENALTH S (FEREMN function_name = "himmelblau"




T TH)LO

SHRE VT AN TETIR, V7Y ADORLFIRERPEHEINS
4[a]ld 4 MPIprocess * 20 replicas/MPIprocess = 80 replicas
7 7 AV b CIINEZERE TEHRRBICA F 5

5L 7Y A SHABRVE LIRS - AR

ARFETIE, SR TL 7Y A DIRENZE D 5

RARINIZ, L 7V A T EICH 7Y v 7RIz 7 7 A IVITRTET %

e [MPIRANK]/result.txt
BMETOY 77 7T DWTIUE, output BAPIZ result Tx.txtDE I 1L 5

7 7 AIVDICIRICTRERE LN TV S

user®malive:~/2DMAT/sample/analytical/exchange$ head -n3 output/result_TO.txt
#T =0.1

O 0 170.0 0.0 0.0

1 0 167.3501513326404 —0.06141229784541388 0.14368300141726448
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mEaAL—>3>7=—1 27 (pamc)

output/0/result T10.txt input.toml
=> output/res_T10.png lbase]

=10 "

dimension = 2
output_dir = "output”

[algorithm]
name = "pamc"
seed = 12345

[algorithm.param]
max_list = [6.0, 6.0]
min_list = [-6.0, -6.0]
step_list = [0.1, 0.1]

output/0/result _T20.txt
=> output/res_T20.png
[algorithm.pamc]

T=1 Tmin = 1.0
Tmax = 100.0
Thum = 21

Tlogspace = true
numsteps_annealing = 100 #EEETED AT v F#

nreplica_per_proc = 100 #7O€CXEBBDOL ') K

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




TRHEPD =D& (B=

+sim-trhepd-rheed % fl\>7 TRHEPD EEBfEfTDOF 2 — F ) 7Lk

sample/sim-trhepd-rheed/ DA N IZdH %
Ge(001)-c4x2 K DfihT %2 i & LT\ 5
- sim-trhepd-rheed TE& L 72 rocking curve Z2EE7T— 4% L A% LT\ 5
. sl, s2 (, s3ab) F+oDz B (z1, 22, z3=z3a=23b) ZEEBNNFIA—F LT 3
- s3ab Z#H>7 D% minsearch A (fHED 72 )
-zl & 22 1FFEMC, SR BT B WAED D B
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TRHEPD =EBROD &M (FLEEHT)

~/2DMAT/sim—trhepd-rheed/src DL P D bulk.exe & surf.exe ZZNZFND T A
L7 FJIZatE—=LTK 30EDRH 5

e $ cd ~/2DMAT/odatse-STR/sample/single_beam/bayes
e $ cp ~/2DMAT/sim-trhepd-rheed/src/*x.exe ./

(bHLAATVYRY Y 7Y 7 THRW)
(PATH 258> CTWAEFICaE—T2DTH BW»)
oy2dmat #EIT T B HIIC bulk.exe ZEFT LT bulkP.b Z1ER T %

e $ ./bulk.exe
do.sh l¥bulk.exe & py2dmat ZIHFIZEITT H A2 1) 7 b

SRR E FORESNTOBBIEY 7 4L L T 2572 F b7
bulk.txt ¥ surf.txt DEEMldsim-trhepd-theed D F¥ 2 X v FZ22=HED Z ¢

https://github.com/sim-trhepd-rheed/sim-trhepd-rheed @ doc IZ&H %
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https://github.com/sim-trhepd-rheed/sim-trhepd-rheed

pyZ2dmat m 5

[base]
dimension = 2

[solver]

name = "sim-trhepd-rheed"

[solver.config]
cal_number = [1]

[solver.param]

string_list = ["value_01",

[solver.reference]
path = "experiment.txt"

exp_number = [1]

|

=
=

> 885
-

L
|

|

BYR AN T surf.exe %5

. —E
7 71V S IMERBEHRZANSD

sim-trhepd-rheed % FlJFE

# RRZFORTT = BIHT/INTA-FDE

# IEFREY )L/N\—& LT sim-trhepd-rheed Z{#E>

# D(x) DIENA>TWVWBRIES

"value_02" ] # TV L—KhI7F7AINDEDXFINZBEEZHRZ S H

# RERT—4 Dexp NEWTHBDT7 71
# D(x) DEINA->TWBIES

/]
—\
|
—
A

95



mapper

RITHEE L OBT]

$ cd ~/2DMAT/odatse-STR/sample/single_beam/mapper
$ cp ~/2DMAT/sim-trhepd-rheed/src/*.exe ./
$ sh ./do.sh

... Mmany outputs
[35. 5.25 4.25]

il

input.toml Malgorithm Z(5

[algorithm]
$ python3 ./plot_colormap_2d.py name = "mapper"
$ firefox ColorMapFig.png label_list = ["z1", "z2"]
[algorithm.param]
mesh_path = "./MeshData.txt"

H MeshData.txt & LT
5s- » ERRDESZ EFHRAIEE

- 1 6.000000 6.000000
o | 2 6.000000 5./50000
iﬂm 3 6.000000 5.500000

5.0 A

z3

4.5 A

4.0 A

3.5 - ® 0 N

P i < e B SOlldz] >=z2 [CZEEZFHIELTWLWS

19
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minsearch

SITAHER KU
$ cd ~/2DMAT/odatse-STR/sample/single_beam/minsearch
$ cp ~/2DMAT/sim-trhepd-rheed/src/*.exe .
$ sh ./do.sh
. many outputs
Solution:
z1l = 5.230524973874179
22 = 4.370622919269477
z3 = 3.5961444501081647

\lii

input.toml Malgorithm &F5

[algorithm]

name = "minsearch"

label 1ist = ["z1", "z2", "z3"]
[algorithm.param]

min_list = [0.0, 0.0, 0.0]
max_list = [10.0, 10.0, 10.0]
initial_list = [5.25, 4.25, 3.50]

20



rocking curve

output/<MPIRANK>/Log#l F_# % T surf.exe DA BIREI N0 S
W DEFTEHMIE, 82 A DT (7L TV X LK)
minsearch (322D RV H 5 (185 DEFH0 or 1)

1 13 2 E CORGEED RS
25 6 DRINT—HRED D DDV mE
SimplexData.txt DA 7 v 71X

Log*/RockingCurve_calculated.txt IZ5H5E T 5 417 rocking curve 235d#
INTW3

script/draw_RC_single.py Z2%>9 & n[f{LL.TZ %
ALY FT4 L2 FYEBITIZH % RockingCurve.txt & experiment. txt 7%
A= 2 N

21



rocking

curve

$ 1s -d output/0/Log*1l | tail -nl
output/0/Logo0000177_00000001

$ RESDIR=$(1ls —-d output/@/Log*1l | tail —-n1)

$ cp ${RESDIR}/RockingCurve_calculated.txt ./RockingCurve.txt
$ python3 ~/2DMAT/odatse-STR/script/draw_RC_single.py
$ eog RC_single.png

TR T

0.04 -

0.03 A

0.02

0.01 A

0.00 -

0 experiment
—— calculated(R-factor = 0.000009)

—45 (ATIHIRA




exchange

EITHER LT

$ cd ~/2DMAT/odatse-STR/sample/single_beam/exchange
$ cp ~/2DMAT/sim—-trhepd-rheed/src/*x.exe .

$ sh ./do.sh

. many outputs

Best Result:
rank = 1
step = 282
walker = 0

fx = 0.008415217647192712
5.164773671165013
4.,226467514644945

z1
Z2

23

input.toml Malgorithm Zp5

[algorithm]

name = "exchange"

label 1list = ["z1", "z2"]
seed = 12345

[algorithm.param]
min_list = [3.0, 3.0]
max_list = [6.0, 6.0]

[algorithm.exchange]
numsteps = 1000
numsteps_exchange
Tmin = 0.005

Tmax = 0.05
Tlogspace = true

20



exchange(2) HEE

$ cd output
$ python3 ../plot_result 2d.py # 1EX (TH 52O DEBE)
$ evince result.pdf
0.10
6.0 A I

5.5 - - 0.08
5.0 -
- 0.06
N 4.5
P2
4.0
3.5 1 - 0.02

3.0 - I
T T T T T T OOO

3. 0 3.5 4.0 4.5 5.0 5.5 6.0

i (5.2, 43)HEEEAMICH Y T VI LTS
(XZDXRICIFZT,22DFIFRED %'g_ ICER)




payes

EITHEEXOHS

$ cd ~/2DMAT/odatse-STR/sample/single_beam/bayes
$ cp ~/2DMAT/sim-trhepd-rheed/src/*.exe ./

$ sh ./do.sh
. many outputs

P030-th step: f(x) = -0.020246 (action=179)

current best f(x) =

end of run
Best Solution:
z1l = 5.1

22 = 4.2

MeshDatatxt & U T
fEm D&

—-0.010217 (best action=143)

input.toml Malgorithm Z5

[algorithm]

name = "bayes"

label l1ist = ["z1", "z2"]
seed = 1

[algorithm.param]
mesh_path "./MeshData.txt"

[algorithm.bayes]
random_max_num_probes = 10
bayes_max_num_probes = 20



bayes (2)

T 1B

$ gnuplot
gnuplot> pl 'output/BayesData.txt' u 1:4
O O %\ Gnuplot (window id : 0)
O E R # @ N
0.04 T T T T T
‘output/BayesData.txt' u 1:4
0.035
0.03
0.025
002 -+ + + + + +
0.015 |
001 | | | | L |
0 5 10 15 20 25 30
17.2810, 0.0416260 |
10+10 EFEETHE D RWERZEFELSNT:
+ F /= > RVING b C

~
o

(fixfE

3:35-' /\\\5 >, fc._)




