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Tips
2—H44: user

INAT — ke 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



https://github.com/cmsi/MateriAppsLive/wiki/OnlineTutorial
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$cd # R"—LFTaLIDKRIUANEBEE
$ wget https://www.dropbox.com/s/13em792nvg7h@vc/2dmat_install.sh
$ sh 2dmat _install.sh

(%CBED $ FIANFEREZRIEEELDTANUEBLL THEWTY)
(# UFIFOX YR ZEZRLTWBED T, PIEODAD LGS TKIEKRTY)
(PDF W5 AE—R—AKNFT B EXIHERICEAN RSB TUES Z EITER)

Ll

HHT%ED & LTI TICEITIT AL > 12065
« 2DMAT DY > V7 7 A ILANEMZ LT B D CTHPT DI P
- S D A1 2DMAT 54 L7 FY ZHIBEL TR DIET Z

e $ rm -rf 2DMAT
e $ sh 2dmat_install.sh

(bBAA. git pull REDRTP D IEZNTHRLKRTT)
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F—LT4 L7 FPVIERDEHIZHH>TWAS

Ul

user@®malive:~$ 1s

2DMAT Documents Pictures Templates
2dmat_install.sh Downloads Public Videos
Desktop Music sim-trhepd-rheed

L7 DL 2DMAT & sim-trhepd-rheed

2DMAT DIAGFHEED A A V¥ —/7 v b
sim-trhepd-rheed ¥ TRHEPD/RHEED D I 2L — %

sim-trhepd-rheed/src D PIZFL{T7 71 )L bulk.exe & surf.exe D3dH 5

(7
(*

userPmalive:~$ 1s 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

7AILEDEP Ttab F—ZHI &/ L TN D)

TT71IL R IT—K, CDOEEIF exe TEDOLBZT7 71ILEELICN Y F)
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771 )UEER2

2DMAT 74 L7 FYLDLRIERD#ED

userPmalive:~$ cd 2DMAT
user®malive:~/2DMATS$ 1s
doc pyproject.toml sample
misc README.md script tests

STC tool

H3L 72 DX src & sample & script

Ul

src A N3 71 75 A
src/py2dmat_main.py XA A 70 75 L

sample (FF 22— MU P NLVHDY V7L T7 7 4L

script (ZfHBIA 7Y 7 b



771 )RS

F—ALT4L 27 FYUDTIZ, docal L WIBEBLTA4L2ZFUDH B

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

2dmat_install.sh T pip install L 7z py2dmat P physbo 72z EDBA ST 5
bin LTI DSETHEE 7 7 A4V (0 5L « A7V }F)

py2dmat 232 ZIZ A>TV 5

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

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

py2dmat Z T L 72\ HEIE ~/.local/bin/py2dmat &9 %

H L CIEPATH ZB LT ZE v (oA 5T



Himmelblau BE#zRBW\/cFa2—8Y )L

o IRE (R IMUETIRE) % py2dmat % FVCTEPT LT §
H HIES % f(x) & LC Himmelblau Bd%% w3

flz,y)= (" +y—11)° + (z +y*> - 7)° °

- w/IMEO ZELS R34 D B 5
.+ sample/py2dmat/*-himmelblau 2 £5Fif iz
M7 NVITYVRLTEDATIT7 74 ILDY
YIIWVBASTW S
+ input.toml: AJJ7 74
- do.sh: T L. FERZ RS 5 A 7 -3t
RN
+ output 74 L7 MU LI MICHGHED 6
REINA
+ pdf 7 7 A )VIZ evince TH. %
+ png 7 7 A WIE firefox TH, 5

j —
j —

taken frorrﬁ wikipedia
(Himmelblau's function)



Nelder-Mead (minsearch)

$ cd ~/2DMAT/sample/py2dmat/minsearch-himmelblau
$ 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%%&




7)) v K —F (mapper)

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

input.toml

[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
L10 © 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 %



NA A&t (bayes)

output/BayesData.txt

RRUICR

output/actions.pdﬁ_

e/ /MEDZE -

output/res.pdf

input.toml

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

[algorithm]
name = "bayes”
seed = 12345

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

[algorithm.bayes]

# AT VT LT —5 D
random_max_num_probes = 20
# NA ARBEIELTERIT T —F D
bayes_max_num_probes = 40
[solver]

name = "analytical"
function_name = "himmelblau"



AT > 71)0O (exchange)

output/result TO.txt
=> output/res_T0O.png

1=0.1

output/result T3.txt
=> output/res T3.png

=10

o /
D205 3B LTH S (%)JH%%%D)

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]

[algorithm.exchange]
T_min = 0.1 # RED TR

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

# 100RERT 2 NICRERBZEAAD

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



ATV T )L ODEBAIE

LT VT ANk TiE, MPLIYIOEZGL 7Y A (=iaER) 2 H
%L 70 DI R DA ARST. - SEAIC B
AREEETIE, RIERETL 7Y D DIREIED 5
AN, L 7V AT LY v 7 v RN E 7 7 AVITERET 5

e [MPIRANK]/result.txt
HRICIIFIEETOY 7)) WO Z AEDLRDH 5

script/separateT.py T O Z

e $ python3 ~/2DMAT/script/separateT.py output
output DL PIZ result TO.txt 25 result T3.txt DMERKI NS

7 7 ANV EEDSE N T 5
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TRHEPD =D& (B=

sim-trhepd-rheed %z F\>7-
sample/py2dmat/ DL N D
Ge(001)-c4x2 K D kT %

TRHEPD EEfEfTDF 22— F Y 7L
bayes, exchange, mapper, minsearch (Zd %

M E LT3

sim-trhepd-rheed CTEI%. L 72 rocking curve 25T —4% L AL LT\ 5

sl, s2 (, s3ab) i 1Dz [

K (71, 72, z3=2z3a=23b) ZREB T XA—¥ LT 3

- s3ab Z#H 9 DIt minsearch O A (fHE Do)
- z1 & z2 [ FET. AHRICE T A XEMED H S

13




TRHEPD =EBROD &M (FLEEHT)

~/sim-trhepd-rheed/src BL N D bulk.exe & surf.exe EFNFNDT AL LT b
JIZaE—LTL 20EDRH 5

e $ cd bayes

e $ cp ~/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 ZIHFIZEIT T 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 XV FZ2Z=HED Z ¢

https://github.com/sim-trhepd-rheed/sim-trhepd-rheed @ doc IZ&H %
14



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

py2dmat H5 sim-trhepd-rheed % FlJ

[base]
dimension = 2 # BERTEEDRIT = NI /INTX—T D
[solver]

name = "sim-trhepd-rheed" # IBEEYIL/\—& LT sim-trhepd-rheed ZfF>

[solver.config]
calculated_first_line = 5 # surf-bulkP.s F, D(x) DRIV DITES

calculated_last_line = 74 # D(x) OBREOITES
row_number = 2 # D(x) DENA>TWBIES

[solver.param]
string_list = ["value_01", "value_02" 1 # TV 7L—KI77AMILDEDNFINZEZRZ DH
degree_max = 7.0 # HEADRKE (AT EDERB S TWTHESENHBET)

[solver.reference]

path = "experiment.txt" # EERT—4 Dexp NEWTHZD 771l
first = 1 # Dexp &EUTHESEDORIIDITES
last = 70 # Dexp OREBDITES

/]
—\
|
—
A

BFeEbd. —EREYSE AT surf.exe %5
HTCELT77AMILDSAEBRIFHREZFANS

95




mapper

RITHEE L OBT]

$ cd ~/2DMAT/sample/mapper
$ cp ~/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
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minsearch

RITHER K CH T

\lii

$ cd ~/2DMAT/sample/minsearch
$ cp ~/sim-trhepd-rheed/src/*x.exe .

$ sh ./do.sh

. many outputs
Solution:
z1 = 5.230524973874179
z2 = 4.370622919269477
z3 = 3.5961444501081647

input.toml Malgorithm &F5

[algorithm]

name = "minsearch"

label l1list = ["z1", "z2",
[algorithm.param]

min_list = [0.0, 0.0, 0.0]

II23II]

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



rocking curve

<MPIRANK>/Log* & Extra_Log* IZ surf.exe DANEHIDPREINT WS

Extra_Log (¥ minsearch ® AH 1 X1 5%

- Nelder-Mead ODiteration @9 &, @AHEFHTIN L 7-NIEIMSI NS
SimplexData.txt DA 7 v 71Xt

Fzdh 27 74 LDEEIE Log* & [F L

- Log*/RockingCurve.txt 12515 T 5 #1172 rocking curve 23508k I 1T\ 5

WL ODSH 255, 1 FIHDEE AT, 47IH 23 M Emithet O
#) . b FIHDFEERER (RS LTE A)

- script/draw_RC_single.py #5479 % Z & TR /v #E
ALY FT4 L7 FYLBITIZH % RockingCurve.txt % [l § 2

18



rocking curve

$ cd O/Extra_Log000e0062 # HIRFER
$ python3 ~/2DMAT/script/draw_RC_single.py
$ firefox RC_single.png

O experiment
0.04 - calculated(R-factor = 0.000007)
0.03
|—|
0.02
0.01
0.00 - S 0000008508¢
1
0 1 2 3 4 5 6 7

KERT—% (AIRNBHD) 2L <BEHRTEL




exchang

EITHER LT
$ cd ~/2DMAT/sample/exchange
$ cp ~/sim-trhepd-rheed/src/*.exe

$ sh ./do.sh
..+ Many outputs ... input.toml Malgorithm ZR5

Result: [algorithm]

rank = 2 name = "exchange"

step = 69 label 1ist = ["z1", "z2"]

fx = 0.008233957976993406 ood = 12345

z1l = 4.221129370933539

z2 = 5.139591716517661

[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

20



exchange(2) HEE

$ python3 ~/2DMAT/script/separateT.py . # BECEICTEMHD
$ python3 ./plot_result 2d.py # EX (TH o280 NDEE)
$ evince result.pdf
0.10
6.0 A I
5.5 - - 0.08
5.0 A
- 0.06
N 4.5
* - 0.04
4.0
3.5 1 - 0.02

3.0 - I
T T T T T T T OOO

3.0 3.5 4.0 4.5 5.0 5.5 6.0
z1

(5.2, 43) T bEZzESANICH TV LTWS
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payes

\IJI'I

ST AER I UHS
$ cd ~/2DMAT/sample/bayes

$ cp ~/sim-trhepd-rheed/src/*.exe .

$ sh ./do.sh

. many outputs

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

(action=179)

current best f(x) = -0.010217

(best action=143)

end of run
Best Solution:
z1l = 5.1

22 = 4.2

input.toml Malgorithm ZR5

[algorithm]

name = "bayes"

label_list = ["z1", "z2"]
seed =

[algorithm.param]

mesh_path = "./MeshData.txt"

[algorithm.bayes]
random_max_num_probes = 10
bayes_max_num_probes = 20

MeshData.txt é: LT

(KR DES = EFKFIEE
1 3.5 3.5
2 3.6 3.5
3 3.6 3.6

22



bayes (2) #&H]

$ gnuplot
ghuplot> pl 'BayesData.txt' u 1:4

user@malive: ~/2DMAT/sample/py2dmat/bayes

label list
seed =1 § Gnuplot (window id : 0)

[algori’chmqu T # @@Q 3 7?
mesh path 0.04 , T

T T
'BayesData.txt' ul4 +
+ + 4+ + 4+ + + + + +

[algorithm
random max
bayes max
user@maliv

Ve

Co
Th

gn
fa
imy

0.01

0 5

. 13.2494, 0.0415311
Terminal type—o—r .

gnuplot> ‘ 'BayesData.txt' u 1:4
gnuplot> ﬁ

M user@malive: ~...l[@6nuplot (window...

& O 0 E i gl G @ Left %

10+10 EIZETH RO RWiERZR”/ O N
(=i 351 = > 7o)

|




<Dt CEEH)

ZTNZENDTIETNRNIA—FIBEZRAITHD

. A
BELDE

+ bayes 7 EOR&EEH %2 minsearch OIS (initial list) ICEE L THA S

ESb (il

|

BI3ED 5 ?

- minsearch M4+ ¢% rocking curve Z il L CH& %
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