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About Project

XPS Analyzer

[Deep neural network for x-ray photoelectron spectroscopy data analysis; 2020]

Labelling and quantification

Deep neural network

Ph.D. G Drera

XPS setup Photoelectron spectrum Input: 2000 x 1
Convl1D: 2000x1 Conv1D:2000 x 1 Conv1D: 2000x1
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2 2 Concatenate: 2000 x 3
3 @
] 2 Conv1D: 2000 x 4
x-ray 8
LL"\,\ \V f:4, k:5, s:1, act: Relu
e 1
400 600 800 1000 1200 1400 AvgPoolinglD: 500 x 4
Eb&imen Kinetic Energy (eV) t4. k4
" @ B . F Flatten: 2000
g..| E u
=) H H = Dropout: 0.2
g 404 <: i - g % i i
2 0 ! i £ Dense: 100, Sigmoid Concatenate: 2001
S 20 ) X 8 c
@ I il /:l Na - -~ y u g Dense: 1 |Dropout: 0.2 ~§
0+ - i o
- Contamination: ¢ IDense: 2000, Relu :-;
5

IDense: 81, Sigmoid

INormaliztion: y

Cl1 050 contamination
0-40 A

Li(3)-Bi(83) A& & 8171 &
2-5702 =gt

Training:
Test:

100k x (2000 x 1)
534 x (2000 x 1)




About Project

Training: 100k x (2000 x 1) KE range 400-1486.6¢€V,
Test: 534 x (2000 x 1) with source Al kat
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- Training
Monte-Carlo simulations, as described by Werner, Relative clemental quantification (T; )
including IMFP and TMFP =]
Contribution of the element, y; = ql E ql 3
- Peak position randomly shifted up to 10eV
- About carbon rich layer (5:1 carbon to oxygen) 10% intensity noisy + ) ) -1
random shift up to 0.5e¢V Actual quantification, q; q;, = )’,/ T; E Yil -
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Convoluted with a Guassian peak to reproduce the experimental resolution
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Input: 2000 x 1

Convl1D: 2000x1

f:1, k11, s:1, act: Relu

Conv1D:2000 x 1

f:1, k:21, s:1, act: Relu

Convl1D: 2000x1

f:1, k41, s:1, act: Relu

2 Concatenate: 2000 x 3

é Convi1D: 2000 x 4

o

.4, k:5, s:1, act: Relu
AvgPoolinglD: 500 x 4
f:4, k:4
F Flatten: 2000 j

5 Dropout: 0.2
g Dense: 100, Sigmoid Concatenate: 2001
‘g Dense: 1 Dropout: 0.2
- Contamination: ¢ Dense: 2000, Relu

Figure 3. Deep neural network layout for XPS data identification; for each convolution layer, fis the filter number, k is the convolution

Dense: 81, Sigmoid

Normaliztion: y

kernel size, s is the stride length. Total number of trainable parameters is 4366 410.

Quantification

- Contamination

n

L2LossFunction = Z(yt"'“e — ypredicted)Q
i=1

- Quantification

81
—\ 2 —\2
Ly, 7) =)y (; — )%
1
1 Custom loss function;
“High-Pass Filter” loss

ADAM optimizer
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About Process

Training: 100k x (2000 x 1) NIST fz#zm.'ginsﬁzza:m CpssA Training: 100k x (2048 x 1)
Test: 534 x (2000 x 1) Test: 600 x (2048 x 1)

Simulation of Electron Spectra for Surface Analysis

US.DEPARTMENT OF COMMERCE

— 2048 x 1: from SESSA

0 Input:-2666-x 1
Conv1D: 2000x1 Conv1D:2000 x 1 Convi1D: 2000x1
f:1, ki11, s:1, act: Relu f:1, k:21, s:1, act: Relu f.1, k:41, s:1, act: Relu
2 Concatenate: 2000 x 3
é Conv1D: 2000 x 4
[a
f.4, k:5, s:1, act: Relu
AvgPoolinglD: 500 x 4
f.4, k:4
F Flatten: 2000 j
5 Dropout: 0.2
% Dense: 100, Sigma’ Concatenate: 2001 _
5 Dense: 1 Dropout: 0.2 £ Li(3)-Bi(83) ; SESSA M| &3}X| %= Pm(61) M| Q)
Contamination: ¢ nse: 2006—Retu :é: > %c_ 807H
pense:-8%/Sigmoid §»
‘ Normaliztion: y
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- XPS analysis/Generator/

depefotor _ M%'('ef‘

e raw-dador .

.codes
1d ussi

c_files
1d_gaussian.py
generator.c

generator_master.c

makefile

preprocessor.c
vanish_dir.c
¢ ratoz ast
generator_master.c

preprocessor.c

relative
T.png
T.txt
T_check.txt
I51 1ntensit
relative_intensity.R
relative_intensity.c

XPS relative intensity

[='=]

» tree -L 2 .codes

L B N F Na A P C K Sc V M1 Co Cu Ga As Br Rb Y Nbo Tc Rh Ag b Sb | Cs La Pr Sm Gd Dy Er Yb H |\

— data_merge 3.95 GB
! Modified: October 14, 2022 12:34

General:

Kind: Folder

Size: 3,950,505,420 bytes (4.25 GB on
disk) for 74,228 items
Where: Macintosh HD » Users » csian »
Desktop » CP » KHU_project »
Photoelectron_Spectroscopy »
XPS_Analysis » Generator

Created: Friday, October 14, 2022 12:34
Modified: Friday, October 14, 2022 12:34

Train data: 74152(74.1k)

Atom

— data_600 27.6 MB
! Modified: Tuesday, July 19, 2022 4:09

General:

Kind: Folder
Size: 27,599,631 bytes (29.5 MB on
disk) for 601 items
Where: Macintosh HD » Users » csian »
Desktop » CP » KHU_project »
Photoelectron_Spectroscopy »
XPS_Analysis » Generator
Created: Thursday, July 14, 2022 5:51
Modified: Tuesday, July 19, 2022 4:09

Validation data: 600
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About Process

input: | [(None, 2048, 1)]
input_1: InputLayer

output: | [(None, 2048, 1)]

input: | (None, 2048, 1)
output: | (None, 2048, 1)

\l'|(N 2048, 1), (None, 2048, 1), (None, 2048, 1)] | ey
e cncsne | 222 l D R Validation data(600) CHSt Loss

input: | (None, 2048, 3) Losses
convld_3: ConvlD

output: | (None, 2048, 4)

|

input: one, 2048, 1
convld_I: ConviD P Ll 2
output: | (None, 2048, 1)

input: | (None, 2048, 1)
convld_2: ConviD
output: | (None, 2048, 1)

convld: ConviD

|

ling1d: A Pooling1D input: | (None, 2048, 4) .
average_poolingld: AveragePooling output | (None, 512, 4) 1 .Oe-02 =
flatten: Flatten input:_| (None, 512, 4) 1.8e-04 -
output: | (None, 2048)
8.0e-03
input: | (None, 2048)
‘ dropout: Dropout output: | (None, 2048)
1.6e-04
input: | (None, 2048) 6'0e_03 T
dense: Dense
output: | (None, 100)
i ‘
4 D i::put: (None, 100) 1 .4e‘04 T
lense_1: Dense m_(None, D 4.06-03 T
’ » input: | [(None, 1), (None, 2048)] |
- output: (None, 2049) | 1 2 i
.2e-04
J’ 2.0e-03 A
input: | (None, 2049) och=11
dropout_1: Dropout
output: | (None, 2049) ] I I T T I I I I T
l 0 50 100 150 200 0 50 100 150 200
dense_2: Dense input: | (None, 2049) #E poc h #E poc h
- output: | (None, 2048)

TS Quantification Contamination

output: | (None, 80)

dense_3: Dense

Total params: 4,366,415
Trainable params: 4,366,415
Non-trainable params: @

XPS_Analysis/DNN/.codes/dnn.py
XPS Analysis/DNN/.codes/fit.py




About Process
XPS_weights_11.h5

C501; Real: 0.57; Predict: 0.56

C501; Real: 0.14; Predict: 0.18

(| © Pred: /Mo12/Nb12/Na9/Xe9/Cl9/Sc5/Te3/ [22.55]

0.30 1 Real: /Na35/Nb26/M022/Te9/Xe8/ [22.82]
0.25 1

1
0.20 4
0.15 bo

®

9 1
0.10 ®

o o
0.05 -
® o0 ¢ @ o°
0.00 - oféﬁn%ﬁﬂcm.ﬁuﬁbo?%% anifde astnffushon e
0 10 20 30 40 50 60 70 80

Pred: /Bi27/Re25/59/Y8/As6/C4/Rud/Ga3/ [16.46] Pred:
Real: /Bi36/Re26/F26/Co12/[15.93] Real:
Pred: /Ir45/Cel19/Ru6/Kr4/TI3/13/ [6.43] Pred:
Real: /Ir31/Ru28/Ce26/111/Ag4/ [6.34] Real:
Pred: /Sn36/Eu26/Rb18/Sr8/Na4/ [6.49] Pred:
Real: /Rb50/Sn17/Eul5/Mo11/Na7/ [6.05] Real:
Pred: /Cd83/Na6/ [32.65] Pred:
Real: /B48/Cd42/Li10/ [32.52] Real:
Pred: /Mg80/Ni12/Rh5/[18.28] Pred:
Real: /Mg86/Ni11/B1/Dy1/Hf1/ [17.74] Real:
Pred: /Mg64/Hg33/ [5.03] Pred:
Real: /Mg71/Hg29/ [5.33] Real:
Pred: /Y88/K5/Dy3/ [7.76] Pred:
Real: /Y93/Cs5/Tc2/ [7.91] Real:
Pred: /Pb83/Gd6/Sm3/ [36.52] Pred:
Real: /Pb87/Mo7/Fe3/Pr2/F1/ [38.37] Real:
Pred: /Sr58/Pb14/Gd9/P6/Hg3/ [9.01] Pred:
Real: /Sr60/Pb21/Cr11/Hg8/ [9.65] Real:
Pred: /CI65/B19/C3/[33.02] Pred:
Real: /CI82/Tm9/Cr7/Nil/Cd1/ [32.75] Real:

$
0.6
0.5 A
0.4 -
© Pred: /Ru47/Ti28/CI20/ [7.14]
03 Real: /Ru47/C142/Cr6/Prd/Lal/ [5.52]
e}

0.2 A

! i
0.1 A

® 1

o 4

0.0 CHEEENNED QD © G ENINENED CEOSEENNHD CENEENED

/V67/Tc24/[29.19]

/V67/Tc33/ [30.86]
/S19/Nall1/Y10/Rh9/V8/Mg8/Bi7/[35.15]
/CI34/Rh26/V24/Bil6/ [34.54]
/Hg75/Nb10/Eu5/ [29.59]
/Hg84/Nel3/Er1/Pd1/Tb1/[29.56]
[Tb72/Y14/Ga8/ [23.17]
/Tb78/S11/Ho10/Til/ [22.95]
/CI99/[1.03]

/Li51/Cl47/N2/ [1.14]
/Rh43/Y23/Eu18/Mn8/Sc4/ [7.00]
/Rh55/Mn24/Eul7/P4/ [6.49]
/N59/Aul3/C12/Cd4/ [23.59]
/N78/Aul8/Cl4/ [23.05]
/Cl41/Fe41/04/Mg3/[30.02]
/Fe52/Cl48/ [28.77]

/Gd58/La35/ [8.82]
/Gd50/La45/Br5/ [9.39]
/Os47/Se31/Pb5/Mg3/Ga3/ [32.01]
/Os61/Pb15/Nal2/V8/Eu4/ [31.89]

C501; Real: 0.94; Predict: 0.91

0.7 A

0.6 1

0.5 A

0.4 A

0.3 A

0.2 1

0.1 A

0.0 A

® o

Pred: /Zr79/B3/ [36.28]

Real: /Zr75/Cr20/Ti5/ [37.49]
1
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Before; XPS_Analysis After; XPSDNN

Generator ( c) -
data
SESSA %
Generator ( cpp )
S X1
100k+600

x 100k X 200(epoch)
~ 20,000,000

DNN ( py)




Ab out PrOgl‘amS install/aptInstall.sh

install/ $SUSER”| root2 A|™HEE| 7|0 &=

README

code_DNNXPS. tar
config

Ul

requirements.txt
valid _data.tar

wget https://csian98.github.io/assets/code/XPSDNN/install.tar
tar —xvf install.tar

: AH A 74
sudo install/aptInstall.sh XPSDNN directory '8'S 8=

$HOME/XPSDNN/
orel LM Ee]| 48

1: aptInstall.sh+

USER="spondlab"
HOME=""/home /“$USER

-snl ask
$ask Lyt

ook WD

$ask N
-e "'aptInstall.sh line number: 3'

$EUID
-e "\n\t\taptInstall require executed with 'sudo'
-e "\t\tsudo ./aptInstall.sh\n

installPath=$HOME" /install/" ‘dirname $0°

$HOME /XPSDNN/
-e "\n\t\tAlready XPSDNN directory exist\n
1

$HOME /XPSDNN

$installPath/makeDir.sh
-e "\n\t\tNow build directory structure...\n
cp $installPath/makeDir.sh $HOME/XPSDNN/
$HOME /XPSDNN/
./makeDir.sh $USER
./makeDir.sh

-e "\n\t\tThere are no makeDir.sh shell script\n

-e "\n\tHello Welcome to installing XPSDNN\nBefore U


https://csian98.github.io/assets/code/XPSDNN/install.tar

AbOU’t Pl‘()gl‘ams install/aptInstall.sh | T

52 $installPath/code_DNNXPS.tar

51 -e "\n\t\tNow moving codes...\n
50 cp $installPath/code_DNNXPS.tar $HOME/XPSDNN/
49 $HOME /XPSDNN/
:l I: Ol-x -(I)-H X'” 48 tar -xvf ./code_DNNXPS.tar 2>&1 1>/dev/null
a7 ./code_DNNXPS.tar
$HOME/XPSDNN/.c0des 46
45 -e "\n\t\tThere are no code_DNNXPS.tar archive file\n
44 3
43
42
41
40 $installPath/valid_data.tar
39 -e "\n\t\tNow moving validation data...\n
38 cp $installPath/valid_data.tar $HOME/XPSDNN/
. . Sc L 37 $HOME /XPSDNN/
Vahdatlon data 600 %I-:'-T OH X-” 36 tar -xvf ./valid_data.tar 2 1>/dev/null
. . 35 ./valid_data.tar
$HOME/XPSDNN/validation - e
33 -e "\n\t\tThere are no valid_data.tar archive file\n
32 sleeps
31
30
29
28 $installPath/Sessa-2.2.0-Linux.sh
24, -e "\n\t\tNow Started to load SESSA\n
26 cp $installPath/Sessa-2.2.0-Linux.sh $HOME/XPSDNN/.SESSA
25 $HOME /XPSDNN/ . SESSA/
. 24 2
Sessa-2.2.0-Linux.sh B /cecca-2.2.0-Linux.sh
AlSH. 22
Sheu Scrlpt 21 -e "\n\t\tSESSA installed complete
SHOME/XPSDNN/.SESSA/ A %] | e
19 chgrp $USER ./
$HOME /XPSDNN/ . SESSA/
17, Sessa-2.2.0-Linux.sh
16
Titv 1 _ 2 K 15 $installPath
Utility install (apt-get | yum | pkmg | rpm) 3! o
- gcc/g++/make 15 -e "\n\t\tThere are no Sessa-2.2.0-Linux.sh shell script\n
. 12 3
- python3-pip 1
. 10
- dialog .

_ vab 8 -e_"\n\t\tNow started to download compile utilities and python3\n
7 lapt-get install gcc g++ make python3-pip dialog xvib

SESSA— GUI QI- % %RE _(!)_l-E iEE-?—_” O-I’ XVﬂ')E GUI 7|-é>|'§|- %E 6 "ECHD -€ AEtDOwnload Completed\n
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$SHOME/XPSDNN/.codes
A

- SHOME/XPSDNN/.codes/main

- SHOME/XPSDNN/.codes/cleaner

SESSA T1&A| 222
libgfortran.so.3 & X|

Python pip3 282 2t0[Eg{2| X
-GPU @& 24 X
- Python Library 7t 2t8 X

1: aptInstall.sh+

[
B

NENWSA OO N 00O

-e "\n\t\tNow Compile XPSDNN codes...
$HOME /XPSDNN/ . codes
-e "\n\t\tCompiling...\n
make
make clean
-e "\n\t\tCompile Completed\n

-e "\n\t\tNow Started to download libgfortran.so

Downloading gcc-6-base X

/tmp/ wget http://archive.ubuntu.com/ubuntu/pool/universe/g/gcc
Downloading libgfortran3 \I

/tmp/ wget http://archive.ubuntu.com/ubuntu/pool/universe/g/gcc
Installing gcc-6-base N

/tmp/ sudo dpkg gcc-6-base_6.4.0-17ubuntul_amdé64.deb \I
Installing libgfortran3 \

/tmp/ sudo dpkg libgfortran3_6.4.0-17ubuntul_amdé4.deb

-e "\n\t\t
-e "\n\t\tNow collecting above pyLibraries\n

REQUIRE=$installPath/requirements.txt
cat $REQUIRE
-e "\n\t\tEND\n

$REQUIRE

pip3 install requirements.txt 2>&1 1>/dev/null

-e "\n\t\tAll of the Requirements installed and ready\n

-e "\n\t\tCopy other needed shell scripts...\n
$installPath
cp xpsControl $HOME/XPSDNN/
cp config $HOME/XPSDNN/
cp README $HOME/XPSDNN/

All installing finished

-nl Do you want to remove installing files [y/n]? answer
$answer

removing all files...
-rf $installPath




Makefile
Ab Out P rO grams all : sessa.o utility.o configReader.o exception.o filesystem.o IPC2py.o CNCommunicator.o main.o main cleaner

CC = g++
CXXFLAGS = -Wall -02 -std=c++2b

0BJS = sessa.o utility.o configReader.o exception.o filesystem.o IPC2py.o CNCommunicator.o main.o
XPSDNN/.codes

sessa.o : sessa.hpp sessa.cpp
$(CC) $(CXXFLAGS) ess )

utility.o : utility.hpp utility.cpp

$(CC) $(CXXFLAGS) -c utility.cpp
configReader.o: configReader.hpp configReader.cpp
$(CC) $(CXXFLAGS) C gReader.cpp
.hpp -hpp .hpp .hpp -hpp -hpp -hpp Cpp _ ‘ ,
exception.o : exception.hpp exception.cpp

sessa.hpp filesystem.hpp utility.hpp exception.hpp  configReader.hpp CNCommunicator IPC2py.hpp main.cpp S(COIRSICOELACRGExcept]
.hpp filesystem.o : filesystem.hpp filesystem.cpp
$(CC) $(CXXFLAGS) ial stem.cpp

exec IPC2py.o : IPC2py.hpp IPC2py.cpp
$(CC) $(CXXFLAGS) -c IPC2py.cpp
.Cpp .Cpp .Cpp ~Cpp ~Cpp ~Cpp -Cpp CNCommunicator.o : CNCommunicatoxr.hpp CNCommunicatoxr.cpp

$(CC) $(CXXFLAGS) -c CNCommun
sessa.cpp filesystem.cpp utility.cpp exception.cpp  configReader.cop CNCommunicator. IPC2py.cpp main

main.o : sessa.hpp main.cpp
ey $(CC) $(CXXFLAGS) -c mai

exec main : $(0BJS)
$(CC) $(CXXFLAGS) $(0BIS) -o ma
cleaner : cleaner.cpp exception.o
.Cpp

$(CC) $(CXXFLAGS) -o clesc cleaner.cp

cleaner.cpp cleaner \ELGI] clean :

Python AF-&St= #! “which python3®' 2 2 HZ!

PYTHON PYTHON PYTHON PYTHON PYTHON

main.py utility.py IPC2cpp.py dnnModel.py predict.py __pycache__

. o
dialog 28 &
SHELL SHELL X

checkStatus.sh screenXvfb.sh Jupyter Serveroﬂ)\‘l ‘E‘%Al E&Il

Xvib 2t H BXN N FAHEAL M ?IX|

9
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XPSDNN/.codes/checkStatus.sh

NEFERST

M Xvib S&F X

—

. XPSDNN/.codes/checkStatus.sh

Ral
OHT
HU

dialog=2 2134 A3l A heckStatus& A
AEOD ma T AlS Al %xr St M

SESSA =& Al M M| = $SHOME/sessa-SUSER 21 A

SESSA A3 = $HOME/sessa-SUSER M A E|H, HA S F A| ALK E
MJHIEI?(I O% A2 SESSA A Al Gul %7422 %Fol el ghd

1: checkStatus.sh

possibleName=($SHELL "-"‘basename $SHELL')
$0 $fpossibleName[0]} $0 $ipossibleName[1]}
-e "\t[USAGE]
-e "\t. ./checkStatus.sh

-e "\t+1) CHECK '$HOME/sessa-$USER'
$HOME /sessa-$USER
-e "\t\tNeed to delete 'sessa-$USER' file
-en "\t\tDELETE sessa-$USER [y/n]:
-snl ask
$ask Lyt
$HOME /sessa-$USER

-e "\tEXIT checkStatus

$HOME /SESSA v2-$USER
-e "\t\tNeed to delete 'SESSA v2-$USER' file
-en "\t\tDELETE SESSA v2-$USER [y/n]:
-snl ask

$ask Lyt
$HOME/SESSA\ v2-$USER

-e "\tEXIT checkStatus

-e "\t-1) CHECK '$HOME/sessa-$USER Completed\n
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XPSDNN/.codes/checkStatus.sh

54 -e "\t+2) CHECK 'Xvfb DISPLAY' Setting
50 lineNum='ps -ef Xvib :99 we -1°
49 $1ineNum
48 -e "\t\tDetect Xvfb with 99...
47 -e "\t\tset DISPLAY
46 DISPLAY=:99
45
Xvib AEI-é-CISI §.|'0|_| —_?:, export DISPLAY Xl%}' 44 -e "\t\tXvEfb with 99 was not detected...

43 -e "\t\tBuild Xvfb & set DISPLAY

42 XvEb :99 -screen 0 1024x768x24

41 DISPLAY=:99

40

39 -e "\t\tYou should declare\n

38 -e "\t\t\texport DISPLAY=:99\n\n

37 -e "\t-2) CHECK 'Xvfb DISPLAY' Complted\n

35 -e "\t+3) CHECK 'SharedMemory' Allocated
34 ipcs -m | gawk '/Ox00000cca/{print $2% /Ox00000cch/{print $2% .tmp/dump2/ipcs.txt
33 cat .tmp/dump2/ipcs.txt |
[
Cpp — py IPCO“ AI‘%E': shared Memory X-” 7-| 32 -e "\t\tremove $ipcNum shared Memory
TZMN2A ENM ZEA= M AL X O 31 ipcrm $ipcNum
YN BRET %2 B3P ot S 30

29 -e "\t-3) CHECK 'SharedMemory' Completed\n
shrKeyl : 3274 28 .tmp/dump2/ipcs. txt

shrKey?2 : 3275
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XPSDNN/.codes/checkStatus.sh

-en "\t+4) Clear the ex log files? [y/n]:

$HOME/XPSDNN/tmp/log -snl ask
$ask 'y
$HOME/XPSDNN/tmp/dump cat /dev/null .tmp/log/log.txt

$HOME/XPSDNN/tmp/dump2 cat /dev/null .tmp/log/err.txt

cat /dev/null .tmp/log/pyLog.txt
-e "\t\tclear all log files
SHOME/XPSDNN/data/ 2
.tmp/dump/* . tmp/dump2/*

$HOME/XPSDNN/tmp/IOSSGS/ -e "\t\tclear all dump files
o -e "\t-4) Clear the ex log files Completed\n
=]
HAH 8 =0l

-en "\t+5) Clear the ex Data files? [y/n]:

-snl ask

$ask 'y!
-rf ./data/*
-e "\t\tremove all data files

-e "\t-5) Clear the ex Data files Completed\n

-en "\t+6) Clear the ex losses files? [y/n]:
-snl ask

$ask 'y
./losses/*
-e "\t\tremove losses file from PY

-e "\t-6) Clear the ex losses files Completed\n
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XPSDNN/ other directories & files

exec i pth
ﬁ .codes/utility.py::validSpan(default1000) 7| =

pth ‘&g (weight)

xpsControl config README

- data

- config::DataSave : true?| 8%,

EEEE
shut

pth validation config::TargetNum =& Al
pth A&
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XPSDNN/xpsControl

SPONDLAB_XPSDNN[Choi.SIAN]

- SELECT MENU - | = 1 TRAIN

1

o el - 2 PREDICT

<Cancel> | - 3 STATUS




About Programs

XPSDNN/xpsControl
1 TRAIN

SPONDLAB_XPSDNN[Choi.SIAN]

|
Initialize and Check System Status CheCkStatus.Sh _?_Cgl
No >
CONFIG
SPONDLAB_XPSDNN[Choi . STAN] InitNum:
TargetNum: 20000000
SessaReconnect: 50
XPSsource: ALKA
ChemRdnSft: 5
A X =] ContaRdnSft: 0.5
. XPSDNN/confi - ;
Giemge Cemiiy g T o 0:| T DataSave: false

T StX| S Al
XPSDNN/config =&

<Submit> <Cancel>




About Programs

XPSDNN/xpsControl
2 PREDICT

SPONDLAB_XPSDNN[Choi.SIAN]

Select h5py directory

| |
(x) 2 pth/

<Cancel>

SPONDLAB_XPSDNN[Choi.STIAN]

Select Test Data directory

|
(x) 2 data/

<Cancel>

pth(weight) 41EH

Data MEH

Directories Files
ExitShut96.pth
./shut/
<Cancel>
Directories Files
1
2
3
4
5
7
8
9
./data/1/

<Cancel>




About Programs

XPSDNN/xpsControl
2 PREDICT

/Xe0.393805/Ni0.225664/Yb0.212389/C0.168142/[31.560000]

(tensor([0.5125],

grad_fn=<SigmoidBackward0®>),

tensor([0.0135, 0.0140, 0.013

0.0139, 0.0130, 0.0134, 0.0133, 0.0097, 0.0125, 0.0136, 0.0138, 0.01
OO, @) onlal, @01l ©.Chlss), ©.CHls2, ©.0hSE, @lLEES, ©).@Hkle), ©.Eh
0.0126, 0.0137, 0.0108, 0.01068, 0.0132, 0.0134, 0.0137, 0.0089, 0.01
0.0100, 0.0138, 0.0136, 0.0133, 0.0138, 0.0134, 0.0133, 0.0128, 0.01
0.0130, 0.0112, 0.0115, 0.0134, 0.0135, 0.0099, 0.0134, 0.0137, 0.01
OROISOINOROIS/IROE 02RO O1'S2TROEO1IS 2 O OIPO OIS 6 IGO0 055 OO0
0.0133, 0.0132, 0.0131, 0.0136, 0.0136, 0.0128, 0.0126, 0.0114, 0.01
02019 0AENOI24MNOR 01310 0133 /010131 NONCAS5 OIS 7O MO 1161 F;

x o~

To| At -

A M E

XPSDNNO|| A config::DataSave=true =
Validation 0| O| E| XPSDNN/validation/

XPSDNN/.codes/main.pyOll A| validation 2}’8 0f| A{ = XPSDNN/validation

PREDICTO| A L§E & 0 2 Alsl

o

&

&= XPSDNN/.codes/predict.py= XPSDNN/data &4/ 2 &

MM &l [ O] B|f XPSDNN/data 2F
= dAO| L&

S Al
S

=)
=

olz
H 7

=fe)

(
NE=!



About Programs

XPSDNN/xpsControl
3 STATUS

4 Processes Found %

SPONDLAB_XPSDNN[Choi.SIAN]

- SELECT CONTROL -

1 Check Status of Process

Send Signal to achieve status
3 Viewing Log files

4  Capture Xvib Img

5 Terminate Processes

Exit (return Home)

2 Send Signal to achieve status

3 Viewing Log files

4 Capture Xvib Img

<Cancel>

5 Terminate Process

6 Exit (return Home)



About Programs

XPSDNN/xpsControl
3 STATUS

501 5809 O .codes/main

501 5811 O /opt/homebrew/Caskroom/miniforge/base/envs/tf_38/bin/python
501 5812 O .codes/cleaner

501 5813 O .SESSA/SESSA.MAC_v2.2/sessa

SPONDLAB_XPSDNN[Choi.SIAN]

CPP main is up to 3
PY main is up to 2
Target is 10

1 Check Status of Process

.codes/ps.gawk = ps —f S TZ=(A|AH OLCHCHE =

2|25 571 HA
.codes/main [spin lock]
/usr/bin/python3 .codes/main.py [spin lock]

.codes/cleaner [mutex lock]
SESSA/ ~~~~/sessa

PID USER PR NI VIRT RES TIME+ COMMAND
75733 spondlab V] 79876 4196 3932 R 194.7 . 0:55.74 main
75734 spondlab 0 3997300 524004 178192 R 112.0 0:32.04 main.py

75737 spondlab 0 813216 193584 84472 R 99.3 . 0:28.53 sessa

0:01.71 Xvfb

8:36.16 rcu_sched

0:00.68 kworker/u64:0-events_power efficient

73268 spondlab 201580 69992 51188 S 0.7
14 root 0.3
75000 root 0 0 0.3
q £g22o4 2co o0

1 vAn+

2 Send Signal to achieve status
SIGUSRI1 to main & main.py

q Y AL JEI =

1 s

A=)



About Programs

XPSDNN/xpsControl
3 STATUS
Directories Files
log.txt
pyLog.txt
3 Viewing Log files - log.txt : cpp main 7| =
- err.txt : cpp main /| F
- pyLog.txt : py main.py 7| S
.tmp/log/
<Cancel>

Captured Image on
~/jupyter/Contents/screenshot.png 4 Capture Xvib Img
XPSDNN/.codes/screenXvtb.sh & 2




About Programs

XPSDNN/xpsControl
3 STATUS

Enter the password:
5 Terminate Process

kill -9 <all processes>

PIDE A Ol T2 N AT} T[St 40| OfL,
ps —f | gawk & &% =t PIDE AFHEEH(F2!)

<Cancel>

19| Fo Apg
1 SESSAO| BE U IHOIM Q2= ALHOR #7| 27 (c0see Th7| 3, 314 Al ) EIX|BH,
= £ 24 Al N A2 S700f o) X

O H-d
Ng 82 EIE0M 28 F 2 3
cleaner= 27| JEIS MYotL 2|l X If M= 2= SIGUSRI= SoiA HEE ItE = A A=

o
al
1N
A
>

2. MacOSOf| A 225 8l I E 2SR 7| I20f| .DS Store?t 22 Spotlight Lt 0| 2|0 UZ 5=



