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1. Welcome to the Virtual Coater user interface manual

Welcome to the Virtual Coater user interface manual: a user interface written in Java for
Virtual Coater:

Virtual Coater (Nanoscale Modelling) is a 2D-3D Kinetic Monte Carlo code for the simulation of
deposition, diffusion, nucleation and growth of films on a surface, developed in Namur
University. Please consult the documentation or consult the university web page for more
information on Virtual Coater itself.

The aim of Virtual Coater is to provide a clear and easy to use interface for simulating
deposition, diffusion, nucleation and growth of films on a surface as well as to provide an
easy way for other scientists to implements plugins that will analyse the films produced
during those simulations, or that will produce customized input parameters.

Have fun,

Prof. S. Lucas

1.1 Description

Software: Virtual Coater user interface

Platform: Windows

Author: Antoine Fauroux antoine.fauroux@unamur.be
Language: Java (minimum jre version 1.6)

Libraries:

jfreechart-1.0.19 LGPL

jmol_14.4.4_2016.03.31 LGPL

sqlite-jdbc-3.8.11.2 LGPL

pdfbox-app-2.0.2 Apache License, Version 2.0
opencsv-3.8.jar Apache License, Version 2.0

YVVV VYV
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https://www.unamur.be/sciences/physique/pmr/telechargement/logiciels/nascam
mailto:antoine.fauroux@unamur.be
https://www.gnu.org/licenses/lgpl-3.0.fr.html
https://www.gnu.org/licenses/lgpl-3.0.fr.html
https://www.gnu.org/licenses/lgpl-3.0.fr.html%5D
http://www.apache.org/licenses/LICENSE-2.0
http://www.apache.org/licenses/LICENSE-2.0
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2. Getting Started

2.1 Installation

Virtual Coater is a standalone software. This mean that you just need to download the latest
version archive, and to decompress it on your computer, and you will be able to run it from
where you extracted it.

2.2 Running

To run Virtual Coater you just have to click on the Run_VirtualCoater.exe executable at the
root of the extracted folder.

This software was written in Java and is using a wrapper to launch VirtualCoater.exe; you
can pass if you want arguments to the Java Virtual Machine (JVM) if you enter them in the
file Run_VirtualCoater.l4j.ini. By default the allocated Heap size minimal and maximal
memory are set to a quarter of your RAM. If you have lot of RAM, you can put higher values
and this will improve for example the loading time for big structures in the structure viewer.

If you have a 32 bit Java engine installed on your computer you might not be
able to allocate more than 1200 Mb to the JVM.

B B B - | Virtual_Coater V4.8.2.rev35_GIT2023-07-14_12-46-24
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2.3 Create a New Project

To create a new project with default settings click on the I—-j@ icon or alternatively got to
the menu File>New Project.

You will be presented with a window where you will have to select the location and the name
of your new project.

W Virtual Coater v4.82 T - o X
File Run Window Examples Tools Help
[emalo]

EFPELREI T T

x

Enter a name and select a location to create a new project folder

ProjectName | |

ProjectLocation:  r_V4.8.2rev35_GIT2023-07-14_12-46-24\examples BROWSE

OK CANCEL

2.4 The Project Folder

For each new simulation you have to create a project or modify an existing one. A new project
folder will be created by the GUI with the following structure:
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This project folder contains:

- an input folder that will contain the simulation input files.

- an output folder that will contain the simulation outputs after the simulation will be run.

- a plugins folder that will contain all the plugins inputs and outputs.

- a project save file with a.nascam extension. The reason for the use of .nascam extension is
that if you associate this type of file with Run_VirtualCoater.exe, you will be able to open a
project with a double click on this [yourProject].Virtual Coater file.

Generating a new project all its folders are empty excepting the input folder that contains a
file called input.txt - for more information see below and see the Virtual Coater manual too.

2.5 First Look at the GUI

The Menu is self-explanatory but let me point here at the Examples and Plugins menu. The
Examples menu contains all the examples mentioned in this documentation and provide a
good way to understand Virtual Coater capabilities. To have a more detailed description of
each example you can refer to the example documentation.
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The Plugins menu contains all the available plugins but some other ones can be added easily
later on. Please refer to the Plugins Section of this wiki for a comprehensive explanation of
the plugin functionalities.

W Virtual Coater V4,82 - u] X
File Run Window Examples Tools Help

[emon =0

FhaHA 08 & L« 0 >

2.5.1 Description of the control bar icons

~— Open an existing project
{ 4

Create a new project

Save the current project (saves the input parameters of the simulation and the
project preferences (?))
Open the project folder in explorer

BVOR OB [H T

Open the parameter frame

Open the monitor frame

Open the structure viewer (we use for a structure viewer the /[mol library that
have lots of really useful features)

Open the graphics frame. The graphics frame provides lot of statistics on the
simulation results.

Open a Help dialog that gives easy access to the Virtual Coater Manuals
Run/Stop the current project simulation

Close the current project
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2.6 Launch your first project

With a new project or an example project opened, press the run button. You should see the
Simulation monitor frame popping out and displaying statistics about the ongoing
simulation. The progress bar will display the current progression.

. To stop the project at any time you can press the stop icon

W Virtual Coster V482

File Run Window Examples Tools Help

Jchewon x Ta
B%H@ a@ﬂ Iio [ Monitor ’E

= Monitor ﬂ
|| Monitor | Report Console ]

Layer Number:
10

On going simulation:

Deposition: Cu atom deposited ati= 109, j= 9, k= 388; 39801 atoms(39801 of Cu) of total 40000
Theta= 20.00 (deg), Phi=180.00 (deg); Incident energy= 0.03 (eV)
Transfered energy= 0.01 (eV)

Step No: 3.99e+04 Time:3.99e+02 (5) Total number of atoms 379900 (39900 of Cu)

© Message X
Simulation finished in 2min12s

Lok

Current statistic

Total nbr of currently deposited atoms on substrate: 379900 metallic atoms (29900 of Cu),
Total compaosition of the film;
379900 of Cu,
MNbr of evaporated atoms: 0 (Cu) 0(0) 0 (Ar)
MNbr of detrapped atoms: 0
Mbr of sputtered atoms: 0 (0 of Cu, 0 of Al} 0(0) 0 (Ar)

Mor of defects 0 Nbr of recoils: 0
Mor of free atoms: 1311 MNbr ofislands: 0
Nbr of dimers: 0 Nbr of trimers: 0

Mean diffusion path: 0 (atomic positions) Density of coating. 0.49
Roughness: 9.64 (lattice units) Substrate coverage: 100.00 (%)
Deposited energy per atom in the coating: 0.03 (eV/atom)

2.7 Results

To see if everything went alright you can check out the log in the Monitor and to check the
results of the simulation easily you can check the Structure Panel and the Graphics Panel.
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W Virtual Coster V482 - O X
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3. The Internal Frames

3.1 The Parameter Frame

Where you set the simulation parameters (See The Parameter Frame page)

3.2 The Monitor Frame

The monitor help you track what is happening in the background. It is accessible even if no
project is loaded and you can find here a Console where all the logs are stored.

If you have a problem, you can Look at the console or a precise Llog.

The two other tabs are related only to the current simulation and provide a resume of its
current state. The Monitor tab displays the current simulation log whereas the Simulation
Report tab displays the entire simulation log. When a new simulation is launched these two
tabs are cleared before the new simulation start.

W Virtual Coater V482 - O X

File Run Window Examples Tools Help

[
@H V a E a I_) 9 [E=2) Monitor .

= Monitor 28
J Maonitor Report Console ]

Layer Number:
3

On going simulation:

Deposition: Cu atom deposited ati= 140, j= 2, k= 64; 39801 atoms(39801 of Cu) of total 40000
Theta= 78.99 (deg), Phi=178.48 (deg); Incident energy= 0.03 (eV)
Transfered energy= 0.02 (eV)

Step No: 3.99e+04 Time:3.99e+02 (s) Total number of atoms 59900 (39900 of Cu)

Current statistic

Total nbr of currently deposited atoms on substrate: 59900 metallic atoms (39900 of Cu),
Total compasition of the film:
59900 of Cu,
Mbr of evaporated atoms: 0 (Cu) 0(0) 0 (Ar)
MNbr of detrapped atoms: 0
MNbr of sputtered atoms: 0 (0 of Cu, 0 of Al) 0(0) 0 (Ar)
Nbr of defects 0 Nbr of recoils: 0
Nbr of free atoms: 292 Nbr ofislands: 0
Mor of dimers: 0 Nbr of trimers: 0
Mean diffusion path: 0 (atomic positions) Density of coating: 0.52
Roughness: 4.95 (lattice units) Substrate coverage: 100.00 (%)
Deposited energy per atom in the coating:  0.03 (eViatom)

3.3 The Structure Viewer

The Structure Viewer is a panel using the Jmol library to display atomic structures and
molecules. To know which are the structure files output by the simulation check the Output
Files page. With it you can:

> Open any file in the XYZ format

11
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> Load the final result of the current project (if you have run the simulation at least
once)

> With a right click you can access the Jmol pop up menu with lots of options
(including imports and exports)

> Open a Jmol console and parse some commands to the viewer. For example,

display x>0 will display only the atoms on the positive side of the X axis. To browse
the available commands, go to http://chemapps.stolaf.edu/jmol/docs/

> You can play an animation of the current simulation. Here's how to proceed:

1. Runasimulation with Save intermediate 3d structures checked and set the
number of deposited atoms between two saves (Save intermediate 3d
structures every) to a smaller value than the total number of deposited atoms

2. Open the file film_growth.xyz in the output folder (for multi-layer deposition
look into the output folder)

3. After aright click on the structure viewer panel select the menu Animation >

Play
W Virtual Coater V4.8.2 - O x
File Run Window Examples Tools Help
Chevron % o
HY BDELO e dmo HE—
o Jmol =23 & Jmol (2) (=63
|cnatmgxyz : Open Reload Close Simulation Results

| coating.xyz v Open Reload Close Simulation Results

3.4 The Graphics Frame

The Graphics frame gives you an easy way to Virtualize the statistics produced during the
current simulation. To know more about the statistics output files check the output files

page.

You can change the X axis from number of deposited atoms to simulation time 1in
the Settings menu for better reading.

12
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4. The Parameters Frame

The Parameters frame contains all the simulation parameters fields as well as some general
configuration parameters. It includes lot of panels, tabs and features. A detailed description
of each tab is given in the following.

[t consists of many tabs with self-explanatory names:

4.1 Model Description

This is a text area giving you the possibility to add a short description of the current project.

Input File

There will be many of such fields with a [...] button. Their purpose is to let you easily browse
your disk to import some files. Here it is a way to import an input.txt file and load the
simulation parameters from it. It is useful if you want to re-use the parameters of another
project for example.

e Compute Diffusion

Once checked, all thermal activated events corresponding to the Kinetic Monte-Carlo model
used by Virtual Coater are taken into account during the current simulation. A new panel,
Substrate Physical Constant, is added to the Parameters frame and the user have to

choose the activation energy value corresponding to each possible event inside.
[ ]

Use Multilayer Mode

13
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Gives the possibility to do multi-layered deposition (see Multi-Layer Mode). Checking this
option will create a new tab letting you edit different input files and to associate them with

each layer.
W Virtual Coater ¥4.8.2 - O X
File Run Window Examples Tools Help
Chevron % °
g ¥ OB &L O aram ——
(] Parameters-input_0-substrate.txt 28
Current Parameter File \_mputﬁu-substra{em TJ[ Delete | | Import | |_ Duplicate |

J Model Description T Substrate Definition T Deposition parameters T Simulation Setup T Additional Parameters

" Model Description

Virtual Coater V 4.8

GLAD: Chevron example, , theta 20, phi = 0
Cu (seposited) on Si (substrate)
User should run porosity plugin to analyse the results

,,,,,,,,,,,,,,,,,,,,,,,,,, 3

Input File: input_0-substrate bd Import

|_| Compute Diffusion
] Use Multilayer Mode

~ Layers
Layer names Associated parameter files Add A
layer1 input_0-substrate.td
layer2 input_180.bet Remove
layer3 input_0.bet
layerd input_180.t¢t Copy
layers input_0.tet
layerf input_180.txt Paste
layer? input_0.tet
layer8 input_180.txt
layerd input_0.bet
layer10 input_150.t¢ | import All v

4.2 Substrate Definition

The second tab of Parameters frame is dedicated to the definition of the substrate used by
the current simulation. Below are described all its fields.

e Substrate Viewer and Substrate Loading

On the top of this tab you can see a structure viewer showing the substrate. If you want to
import a custom substrate structure you can use the [...] button. The information in the
corresponding file must be in the XYZ format.

Sometimes the viewer 1is not updated and can be misleading, be sure to reload
it.
e Substrate Dimensions

Defines the dimensions of the simulation box. If there is no substrate file loaded then a
default empty substrate will be generated. This substrate will be one atom thick all belonging
particles having the z coordinate equals to zero.

e  Substrate Material

14
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Establishes the chemical nature and symmetry of the substrate. A user can choose a
chemical element from the available database and the atomic mass will chance
correspondingly. In what concerning the substrate symmetry, there are two possible
options in the current Virtual Coater version: cubic or hexagonal substrate symmetry.

e Under the same Substrate Definitions frame the user can choose the Substrate
Binding Energy and the current simulation Temperature. The first parameter is used
to compute the threshold energy for a defect creation. The second one is effective if the
user validated the Compute Diffusion option under Model Description frame too. Virtual
Coater uses the temperature given in eV, but its value in °C can be checked and even
established using the corresponding arrow. Of course, after establishing the
temperature right value in eV starting from its value in °C the user must save his choice
before to start a new simulation.

e Use Linearly Moving Mask option gives the possibility to use a moving mask during
the deposition process and to establish its speed (see below).

W Virtual Coater V4.8.2 - O x
File Run Window Examples Tools Help
Chewvron x @}
% st
Oh“ E C3 & L= 3 Params » E
B8 Parameters-input_0-substrate.txt @a

Current Parameter File: | input_0-substrate.txt vJ [ Delete || Import | | Duplicate |

[ Model Descﬂptmnl Substrate Definition T Deposition parameters I Simulation Setup T Additional Parameters 1

Substrate

FromFile: default emptly substrate | | | Reload | | Clear |

Substrate Dimensions Substrate Material

NX: | 200 (atoms) Substrate Type (® Cubic () Hexagonal

Suhstrate Material- | Si ¥

NY: 10 (atoms)

Atomic Mass: 28.085 (g/mol)
NZ: 10 (atoms)

Substrate Binding Energy: 4.7 (eV)

Temperature: 0022 (ev) c)

| I |

Speed: ( Lattice unitis ) |_J Use Linearly Moving Substrate

15



= Innovative Coating Solutions,
ig: VIRTUAL COATER™ Place Saint-Pierre, 11, B-5380 Forville., Belgium
oo slu@incosol4u.com www.incosol4u.com

4.3 Deposition Parameters

All information about the geometric and energetic characteristics of the incoming particles
and their relative amount can be established under this frame. Oscillation and rotation
movement characteristics of the substrate and its eventual initial tilt angle can be modified
here too. If a mask is used during the deposition process, it is defined (or the file containing
it is specified) here.

e Metal/Gas tabs

These tabs allow defining independently their chemical nature, amount in the deposition flux
and angular and energetic properties. Different options are available for the two last items:
the user can define them directly or give the filenames of the files containing their
corresponding distributions.

If any of the two checkboxes corresponding to Use Masked Deposition or Use Tilt &
Rotation a corresponding tab appears

e Use Masked Deposition

Allows the user to define a deposition mask easily or to import it from a file. If Use Linearly
Moving Mask has been checked under Substrate Definitions frame, the incoming particles
will reach the substrate passing through a moving mask. For more details about the mask
definition see the Virtual Coater Manual.

Sometimes the pattern display is not well updated. You should click Reload or
save the project to be sure that your mask definition has been taken 1into
account.

° Use Tilt & Rotation

As already mentioned, the user can decide the initial orientation of the substrate, and if the
substrate is or not animated by an oscillating and/or rotation movement during the
deposition process.
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W Virtual Coater V4.8.2 - O x
File Run Window Examples Tools Help
Chevron (not saved) * O
g™ QB &G Bram e
B8 Parameters-inputtxt (not saved) @ﬁ

Current Parameter File \_mputﬁﬂ-suhstratem 'Jl Delete | L Import | |_ Duplicate |

[ Model Description I Substrate Definition T Deposition parameters I Simulation Setup T Additional Parameters 1

_J Use Masked Deposition Atomic displacement energy of growing film: 3.0 (eV)
|| Use Tilt & Rotation Sputtering Threshold (eV)

Sputtering Yield.

Metal 1 | Metal 2 | Reactive 1| Reactive 2 | Neutral |

Flux: 19 (Arbitrary Unit)

Specie: | Cu VJ Atomic Mass: 63.546 (g/mol)

Energy i Angular
From File ) From File

(@] finputE_DST bt | 1© finputiA_DST2_45.TXT -

Constant Energy . Analytical Function

®

Eneray of inddent atoms: | 0.029 (eV) 8, 800 [0,907]

® 9 00 [-180,1807]
Analytical Function
A8 10 [0,907]

Mean energy of indident atoms: | 0.029 (eV)

4.4 Simulation Setup

The last frame, Simulation Setup, is dedicated to the definition of the general simulation
parameters.

e The Simulation Duration tab keeps together some simulation parameters that
contribute to the total simulation time. So, the Deposition Rate together the NX and NY
parameters (under Substrate Definition frame) determine the characteristic time of the
system (the time spent between two successive deposition events — see Virtual Coater
Manual). The Number of Deposited Atoms multiplied by the characteristic time gives
the total simulation time under deposition conditions. Obviously, the Annealing Time
refers to the total simulation time under annealing conditions.

¢ General Simulation Parameters allows the user to decide the output frequencies of
saving snapshots of the growing system structure (Save Intermediate 3D Structures)
and of collecting statistics information about the growing system (Output Statistics
Every). The update frequency of the simulation progress bar and the Simulation
Monitor frame is depending on the value chosen for the Save Statistics Every tab: lower
Save Statistics Every chosen value, higher the update frequency for the progress bar and
Simulation Monitor frame. The island statistics computation can be decided
independently checking or not the No On-Line Calculation of the Island Number. If this
option switched on (unchecked!) then such analysis happens with the same frequency as
the other statistics computations (surface roughness, density...).
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e User Interface Settings refers to the graphical representation of structural snapshots
and/or statistical analysis results during or at the end of the current simulation. The
options’ names are self-explanatory and we add only that setting Display intermediate
structure to a high frequency (low value), loading all the intermediate structures might
be very resource demanding. A larger working memory for the java virtual machine can

be set in the “Virtual Coater.14j.ini” configuration file.

e Advanced Mode displays an additional panel allowing the user to modify two other
simulation parameters: Forced Deposition and Prefactor Correction (see the Virtual

Coater Manual for more explanations on their actions).

W Virtual Coater V482

- [m] X
File Run Window Examples Tools Help
Chevron (not saved) x O
@H ¥ ﬂEl&l_ [ Params ’E
E] Parameters-input.ixt (not saved) Ea

Current Parameter File \_mputﬁﬂ-suhstrate bt

_'Jl Delete | [ Impot | | Duplicate |

[ Model Description T Substrate Definition T Deposition parameters T Simulation Setup T Additional Parameters

“ Simulation Duration

Number of deposited atoms: 20000
Annealingtime: 0.0

Deposition Rate:  0.05

" Simulation General Parameter

__| Online calculation of the island number (slow down the code)
(/] save intermediate 3D structures

Save intermediate 3D structures every: 5000

Qutput statistics every: 100

" User Interface Setting

| Display intermediate 3D structure
|| Display final 3D structure when simulation is complete

|| Display statistics graphs when simulation is complete

|| Advanced Mode

(atoms)
(s)

(MUs)

(deposited atoms)

(deposited atoms)

4.5 Substrate Physical Constant

This frame is only accessible if you check Compute Diffusion on the first tab (Model
Description). By default its single tab, Activation Energies, contains the activation energies
specified in the input.txt file (the single file existing in input folder - see above), butyou can
also load and create presets in the database More information about the meaning of their
activation energies can be found in the Virtual Coater manual. To select a preset just use the
list Preset from Database. To create a preset, firstly modify the energy values and then
press Create Preset and give a name to the new created preset. By default, the new preset
name is the concatenation of the chemical symbols of the species used in the current

simulation.
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If you save changes onto an existing preset, you will permanently modify it in
the database.

You should do a copy of a preset if you want to modify it and to keep the
original values 1intact.

W Virtual Coster V482

File Run Window Examples Tools Help

[ onevenwtsas » [ © | L
FlgH™ QB & @ v =

3] Parameters-inputtxt (not saved) ﬂ

Current Parameter File {\nputﬁﬂ-substra{em v]l Delete | | Import jL Duplicate |

[ Model Dsscr\mmnl Substrate Definition T Deposition parameters I ‘Substrate Physical Constant T Simulation Setup Tﬁdd\tmnal Parameters }

(" Preset from se

[ﬁ'nmmputﬁ\e "] { Create Preset J { Save Changes J l Delete Preset J l See Sources J

(" Activation Energies In

The next several lines are for the activation energies for different kind of hops.
If deposition occurs at RT or low temperature, no thermally activated events should take place and the values are not relevant
(All the values are in eV)

Free diffusion at the substrate and |ayer level
17

Hop with the same number or an increase of neighbouring atoms number;
1.9

Hop with a decrease of neighbouring atoms number:
19

Detachmentfrom an island or substrate feature:
1.95

Hop up from one level to another.
20

Hop down fram one level to another:
0.95

Detrapment from a substrate defect
45

Evaporation from the substrate:
45

Evaporation from a layer.
45

4.6 The Multi-Layer Mode

The multi-Layer mode let you have separate input files and attribute those inputs to different
layers.

You can only load a custom substrate file for the first Layer

Once you clicked on Use Multi-Layer Mode you should:

e Create a new input file by pressing on the button Create New Input (it will be a copy of
the current one with a different name)

e Add some layers by pressing Add
e Remove some layers
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e Copy and paste layers (they will be inserted at the selected line)

e  Modify the input parameters of all the input file corresponding to those layers according
to the deposition you want to simulate

e Setarepeat number:

If for example you want to do 120 layers deposition of alternating silicon and molybdenum like
in example 12(EUY filter). you set it as:

- layer1 -> Mo.txt # Parameter file for the molybdenum deposition
- layer2 -> Si.txt # Parameter file for the silicium deposition
- Repeated 60 times

W Virtual Coater ¥4.8.2 - O X
File Run Window Examples Tools Help

Chewron % | EUViillers x °

@H .\- ﬂ@&l_() [ Params ’
= Parameters-Mo.txt gu

Current Parameter File \_Mubd TJ[ Delete | | Import | | Duplicate |

J Model Description T Substrate Definition T Deposition parameters T Simulation Setup T Additional Parameters
" Model Description

Mo interatomic distance: 0.2737 nm, from Advanced Structural Materials: Properties, Design Optimization, and Applications, Winston ©. Scboyejo, 1.S. Srivatsan, CRC Press ]

Mo : 2.7 nm per layer : Interatomic distance: 2.37 A. Therefore 27 A = 9 atoms = 1152 for 32x4

Incident angle and energy distribution accroding to sputtering and given by SIMIRA calculation at 2 mlorr, target to substrate distance = 10 cm.

Run the optical plugin with the MG model after that.

You will notice the very nice agreement in the reflectance spectra. There is a shift of about 1.5 nm only. Total reflectance is the expected once for magnetron sputtering.
perfect agreement is achived if one reduce the interatomic distance by 10 %

v
Input File: Mot Import

|_| Compute Diffusion
[¥¥] Use Multilayer Mode

~ Layers
Layer names Associated parameter files | Add
layer1 Mo.tet A
layer2 Sibd Remove
layer3 Mot
layerd Sibd Copy
layers Mo.bet
layerf Sibd Paste
layer? Mo.tet
layers Sitd Cut
layer9 Mo.tet
layer10 Si.bd import All
layer11 Mot
layeri2 Sibd Repeat 0 B‘ times,
layer13 Mo.tet
layer14 Sibd v

To pass from one input file to the other use the list on top of the frame. The name of the
current input file you hare modifying is written on the title of the frame.

Be sure to save your modifications before changing the current input. Beware, it is possible to
run into problem if the parameters for different layer are not compatible. For example, if you
set the substrate size to be 20x20 atom wide for the first layer and 20x20 atom wide for the
second you risk getting into some troubles
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5. Output Files
5.1 The Folder structure

Usually, a project folder contains all the simulation outputs in the output folder, and look
like that:

. I . ¥ || Vertical_post

File Home Share Wiew

- — g Mew item ~
»* E’% | | =] T e '
) = t i Easy acce it Select none
Fin to Quick ( Paste Z Delete Rename New Properties
acces t t 1 folder - Invert selection
Open Select

Example11(GLAD) > Vertical_post

Wertical_post

E ycl # Name h Date modified

OneDrive - l input
- output
= This PC B plugins

f 3D Objec Vertical post.nascam

= Datas (D:)
2 larn_pub

4items |

l E l + | Chevro

File Home Share Wiew

- = Cut Mew item ~ N elect all
~ B E f| o = @ :
i = h i Easy access ™ B Eit elect none
Fin to Quick Delete Rename Hew Properties . .
folder - Py History vert selection

n Sel

<~ v A B < examples

B This
¥ 3D Objedt

E Documer
Downloat
Music

BH Pictures

= Win
= Datas ([x] . plugins
£ lam_pub (

1ditems |
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And you can find the output files of each layers in the folder output-layer-{layer number}

and the concatenated version of the statistics and structures of the all simulation in output
folder.

5.2 The Structure Files
> film_growth.xyz

Contains all the intermediate 3D structures
> coating.xyz

Contains all the structure at the end of the simulation. In multi-layer mode the coating is the
state after each layer and the coating file in the output folder contains the final result.

5.3 The Log file
> log_file.txt

Contains the log of the simulation.

5.4 The Statistics

The statistic files produced by Virtual Coater, consult the [Virtual Coater documentation] for
a better explanation. The graphics frame uses those files to produces several graphics that
we think are the most relevant, but if you want to Virtualize them with your own way, their
format is a standard.

> stat_process.csv

> stat_film_structure.csv
> stat_film_growth.csv
> Island_distribution.csv
> final_composition.csv
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. E . + | output
File Home Share View

* 5% Cut = =] . Mg New item - . B open BE Select all

i Easy access © ! Edit =. Select none
Pin to Quick t Delete Rename New Properties X an X
access t te folder - rg History mm /nvert selection

Open 3
<« v 4 . examples > Examplel1(GLAD) Chevron output
E ycl # Mame Date modified
OneDrive -

B This PC

r 3D Objed

sition.cs

B Desktop stat_film_growth.c
E Documer ! stat_film_structure.
Downloat ! stat_proce:

Music
B Pictures
Videos
= Wind
= Datas ([%)
£ larn_pub

7items |
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6. File Formats
6.1 The Project Save File

The project save file is an XML (Extensible Markup Language) file with a.nascam extension.
It contains different kind of preferences and general parameters for the associated project.
Although it can be edited manually you should better not modify this file as some bad
modification can prevent you from opening the project.

The reason for using a .Virtual Coater extension is that if you associate this type of file with
Run_Virtual Coater.exe, you will be able to open a project with a double click on this
[yourProject].Virtual Coater file.

> Example of a project save file:

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<projectSave versionNascam="4.8.2">
<internalFrame type="PARAM">
<open>true</open>
<posX>30</posX>
<posY>30</posY>
<width>850</width>
<height>750</height>
<tab>1</tab>
</internalFrame>
<internalFrame type="MONITOR">
<open>false</open>
<posX>20</posX>
<posY>20</posY>
<width>600</width>
<height>650</height>
<tab>0</tab>
</internalFrame>
<internalFrame type="JMOL">
<open>false</open>
<posX>10</posX>
<posY>10</posY>
<width>700</width>
<height>700</height>
<tab>0</tab>
<lastFile></lastFile>
</internalFrame>
<inputs>
<input>input.txt</input>
<current>input.txt</current>
</inputs>
<layers>
<layer>input.txt</layer>
</layers>
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<settings>
<useGas>false</useGas>
<maskedDepo>false</maskedDepo>
<useTilt>false</useTilt>
<advanced>false</advanced>
<openJMol>false</openJMol>
<openFbox>false</openFbox>
<openGraphs>false</openGraphs>
<diffusion>false</diffusion>
<statisticOut>l</statisticOut>
<noIsland>false</noIsland>
<multilayer>false</multilLayer>
<substrate>null</substrate>

</settings>

<activationEnergiePreset>default</activationEnergiePreset>

</projectSave>

6.2 The General Parameters Save File

The General Parameters Save File is a file named config.xml located at the root of the Virtual
Coater folder. It is created at the first execution of the program and is used to save the general
settings, like window size and recent opened project.

You can edit this file manually. For example, you can add some jmol commands that will be
executed on Jmol opening. By default, we choose to use 3 commands that restrain the log
output of Jmol and hide the bound between atoms.

You can check https://chemapps.stolaf.edu/jmol/docs/ for a list of available commands.

If you have troubles opening Virtual Coater you can suppress this file and see if this action
solves them.

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>

<config>
<version>4.8.2</version>
<executable>Nascam.exe</executable>
<extension>.nascam</extension>
<width>1296</width>
<height>1000</height>
<maxRecentProject>6</maxRecentProject>
<jmolConfig>set autobond off</jmolConfig>
<jmolConfig>set scriptReportinglLevel -1</jmolConfig>
<jmolConfig>set loglLevel 3</jmolConfig>
<recentProject name="testl" path="C:\Users\afauroux\Desktop\Projects"/>
<debug>false</debug>

</config>
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6.3 The Input File

The input.txt file contains the Virtual Coater simulation input parameters. Please refer to
Virtual Coater documentation for further info on the meaning of the different parameters.

Example of a Virtual Coater input file

t - Notepad-++

! Virtual Coater V 4.8
I 2D UV filter deposition by magnetron sput 30 layers, sucession of Si/Mo
| See: S. Braun, JPn. J. Appl. Phys, Vol 41 p 4074
! Mo interatomic distance: @.2737 nm, from Advanced Structural Materials: Properties, Design Optimization, and Applications, Winston O.
Soboy , T.5. Srivatsan, CRC Press
! Mo : 2.7 nm per layer : Interatomic distance: 2.37 A. Therefore 27 A = 9 atoms = 1152 for 32x4
! Incident angle and energy distribution accroding to sputtering and given by SIMTRA calculation at 2 mTorr, target to substrate distance
= 1@ cm.
n the optical plugin with the MG model after thatJ
eement is achived if one reduce the interatomic distance by 10 %

Simulation_options 100 0 @
Substrate_type 2]

Dimensions 32 4 20 1458 8.0
Deposition_rate, (ML/s) 3
Prefactor_correction

Masked deposition

inear_movement
Ea_diff, (ev)
Ea_nn_inc, (eV)
Ea_nn_dec, (eV)
Ea_detach, (eV)
Ea_up, (eV)
Ea_down, (eV)
Ea_detrap, (eV)
Ea_sub_evap, (eV)

../input/Mo_a dst.txt
. ./input/A_Metal2.txt
./input/A Ox1.txt
@ ../input/E_Ox2.txt 1 0.¢ ./input/A_0x2.txt
948 1 50.0 ../input/histo_gas.txt 1 ¢ ® 15.0 ../input/ang dstr_gas.txt

S ce_binding_energy_of_the_film, (eV)
Sputtering_Thresh/Yield

);init_tilt(deg);A osc(deg);w_osc(1l/s)
Forced_deposition
Stoichiometry
Bonding

6.4 The 3D Structure Files

All files having XYZ extension contain information about the system structure, i.e. xyz
coordinates and chemical nature of each particle in the system (see XYZ file extension on
Jmol wiki). They can also contain several Models that are basically several structures in a
same file. For example, the file film_growth.xyz contains the structure of the coating at
various stages of the simulation.
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.

File Edit S Encoding Language Settings Too dacro  Run  Plugin :
a8 B B ] 2 S| = ] B fi

film_growth xyz [x]

Time=0(s); Atoms: @(Mo), @(Ar); Structure(after deposition of layer @);SBsize>32:4:1;
SBcorner>-16:-2:8; MCsize>1:1:1; jmolscript: set autobond off; set specular OFF; set
antialiasDisplay OFF; set platformSpeed 2; set boundbox on; set axes on; set axes 5;
set axes CENTER{ 1e-20 1e-20 1e-20 }; set axes SCALE 2.5; spacefill ©.7; moveto ©
BOTTOM; anim mode loop; anim fps 2; anim on;
Si -16 -2 ¢€ 1
Si -15
Si -14
Si -13
51 -12
Si -11
Si -10
Si -9
Si -8
1 -7

Mormal text file 414 12 435, Ln:1 Col:1 Pos:1

6.5 The CSV Files

Lots of files have a CSV extension. They contain statistics information produced during a
simulation or during the execution of a plugin.

By convention the columns are separated by a semicolon, and the first row is reserved to
headers - a short description of the corresponding column content.

For the plugin's outputs, the CSV first row is the title of the associated
graph preceded with a “!” and the header of the first column is in the format:

x axis label / y axis label.

> Simulation output csv files:

W NERO
-
OO0 0 H
-

[ORN R R R
-

> Plugins csv files:

Ititle of the graph
X axis label/y axis label;col 1;col 2;col 3;col 4
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7. The Plugins

7.1 The plugin folders
7.1.1  The plugin home folder

To be accessible from the GUI a Plugin needs to have a dedicated folder in the plugins folder
of Virtual Coater root directory.

This folder should contain:

e An executable: The plugin program

e An XML manifest: A document following certain rules that will tell the GUI info about
the plugin in order to create a dedicated user interface frame.

A readme text file: which will be accessible from the plugin frame.

B B B - | Virtual_Coater V4.8.2.rev35_GIT2023-07-14_12-46-24

File Home Share View

. g New item - & P open -
i Easy access ~ z Edit um Select none

Delete Rename Mew Properties
< folder - rg History == Invert selection

Pin to Quick Copy \
access * B to~

Clipboard Organize Mew Open Select

« v A l Projet_Mascam MNascam_4.8.X Virtual_Coater_V4.8.2.rev35_GIT2023-07-14_12-46-24

MName Date modified Type
B bin 37 File folder
. database File folder
File folder
WY 3D Objec 50 File folder

M Desktop File folder

E Documer i co 4y 5 =37 XML File
Downloac B log.txt - 312 TXT File

! readme TKT File

Music
B pict Run_VirtualCoater.exe :06 Application
ictures -

!f Run_VirtualCoater.|4j.ini (:4 IMI File
= 'J|IjEI_
= Windows
== Datas ([1)

£ larn_pub

10items | 1item selected |
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Porosity

File Home Share

Pin to
acc

€« >+ R

OneD
B8 This PC
Objec
P8 Desktop
E Documer
Downloat
Music

B Pictures

i

= Datas (D:)
& larn_pub

8items |

7.1.2

For each project

elect all

=] . Filg New item -
Eas

Delete Rename New
@ folder

Edit elect none

a
History

Properties
- nvert selection
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-14_12-46-24 » plugins

PNG File
XML File
L File
e 0 Application
' QlmLicenseLib.dll Application exten...
. QlmLicenselib.dll.manifest IFEST File

QlmLicenseV

The plugin project folder

a plugin folder is created if a plugin is opened. This folder will contain all

the inputs and outputs of the plugin and the execution will be made at the root of the plugin

folder inside the project folder.
The project folder:

File Home

~ B B

Pin to Quick Copy Paste
access

Chevron

Share View

==

Delete Rename MNew

MName

l input
l output
utput-I
output-lay
P8 Desktop
E Documer

Downloat
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. output-|
. output-|
Music
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v

. plugins
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= Datas (D:)
2 larn_pub
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The plugin folder inside the project folder:
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Paste
Clipboard
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B Recycl#

Organize
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. output
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B open
B cdit
rg History

Open

v

Properties

Tpe
File folder
File folder
TKT File

M Desktop

E Documer
Downloat
Music

B Pictures

-V WS
== Datas ([%)
£ larn_pub

Jitems |

7.2 The manifest file

elect all
elect none
mm \nvert selection

Select

The manifest file is an XML (Extensible Markup Language) file. It is a language
looking like HTML but anybody can create their own tags. The manifest file contains a
definite structure and a set of tags that can be used to parse some important information

about a plugin.

<plugin name="porosity">
<info>
<version>5.7</version>
<executable>Porosity.exe</executable>

<developer name="Jerome Muller" email="jerome.muller@unamur.be"/>

<readme>README. txt</readme>
</info>

<requiredFiles>
<file type="OUTPUT" >
<name>coating.xyz</name>
</file>
</requiredFiles>
<userInput>
<group name="stack parameters">
<param type="INT" >
<name>number of studied layers</name>
<default>l</default>
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</param>
</group>
<group name="structure discretization method">
<param type="LIST" ref="1list mesh">
<name>discretization mesh</name>
<element>cubic</element>
<element>hexagonal</element>
<element>manual</element>
</param>
</group>

[.]

</userInput>

<userOutput>
<displayJmol>true</displayJmol>
<displayGraph>true</displayGraph>
<displaylog>true</displayLog>

</userOutput>

</plugin>

This manifest will produce a plugin panel looking like:

W Virtual Coater v4.8.2

- [m] X
File Run Window Examples Tools Help
fomer = [O]
S DB &0 e
& Porasity (E]%]
) ded=Ec]

|| Parameters || Rssu\tsT Jmol T Log 1

Coating to study

method auto v

stack parameters

roughness smoothing depth 0.0 (abrasion ofthe top surface in lat

Structure discretization method

discretization mesh | auto o

boundary conditions

Iateral sides (x direction): | Periodic-Box |>
lateral sides (y direction) : | Periodic-Box ¥

scanning probes

minimal diameter 20 (lattice unit)
maximal diameter 10.0 | (lattice unit)

step 2.0 (lattice unit)
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7.2.1 The structure of the manifest file

ALL the fields marked with a * are attributes, meaning that you have to add
them inside the corresponding opening tag

> info:

<info>
<version>5.7</version>
<executable>Porosity.exe</executable>
<icon>icon_porous.png</icon>
<execdir>PROJECT</execdir>
<command>$exe</command>
<developer name="Jerome Muller" email="jerome.muller@unamur.be"/>
<readme>README . txt</readme>

</info>

This is the info section and it contains all the general info about the plugin:
o version:
The version number of this plugin.
o executable:
The name of the executable.
o execdir:
The directory where the plugin will be executed:
e ROOT: the plugin root folder
e PROJECT: the plugin folder inside the project
o command:

The exact command to be run (will be executed from the plugin folder inside the
project). This allows for having other kinds of executables (like python scripts, or
java runnable jar etc...). In case of a .exe file this line is optional. Three special
keywords are accessible to build the command as they will be replaced before
execution:

o 3$project: the plugin folder (inside the project folder)
e 3$root: the plugin root folder (with the manifest etc...)
o Jexe: the executable file absolute path

Example:

With a java program:

<executable>my plugin.jar</executable>
<command>java -jar -Xms1200m my plugin.jar</command>

Or with a python script:
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<executable>my plugin.py</executable>
<command>python my_plugin.py</command>

o developer:
You can declare many developers and provide their name and email.

* name*:

Developer name.
* email:

Developer email.

o readme:
The name of a readme file. It will be accessible from the GUL

> requiredFiles:

<requiredFiles>
<file type="OUTPUT” >
<name>coating.xyz</name>
</file>
<file type="DATABASE” >
<name>opticalDatabase.txt</name>
<SQLquery>SELECT * FROM OpticalParameters</SQLquery>
</file>
</requiredFiles>

The simulation input or output files needed. Plugins should not access files outside of the
plugin folder inside each project, so in order to get the simulation results, the simulation
parameters or some values from a database, plugin developers should declare here what
are the files that their program needs. Those files can be of three types and each will
require some different information:

o file:
Each file bloc will declare a file needed for the execution of the plugin. In case of a
multi-layer project the file of type INPUT or OUTPUT will be copied in separate
folder for each layer. Whereas for OUTPUT_TOTAL, the final results of the
simulation, they will be copied in the root of the input folder

= type*:
Possible types are: INPUT, OUTPUT, DATABASE, EXTERNAL and
OUTPUT_TOTAL

* name:

The name of the file is required only for file types OUTPUT, DATABASE and
OUTPUT_TOTAL.
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= inputType:

This parameter is required only if the file type is set to INPUT. Must be
one oft SUBSTRATE, |INPUT, ENERGY METAL  ENERGY_GAS,
ANGLE_METAL, ANGLE_GAS, and PATTERN.

This parameter is required only if the file type is set to DATABASE. It is a
SQL command starting with select that will retrieve some data from the
database. The result of the query to the database will be a file in the CSV
format with semi column separators.

Tip: The name of the input file will be change to standard name (“input.txt”, substrate.xyz”,

"pattern.txt”, “energies_gas.txt”, “angles_gas.txt”, “energies_metal.txt”, “angle_metal.txt”), even
if the user set a different name to those file.

userinput:

The userinput section list all the parameters that will be accessible to the final user via
the GUL They are grouped together for better readability, with the added possibility to
show/hide groups.
o roup:
* name*:
Name of this group of parameters, will be shown in the GUI as a titled
panel.

Possible types are:  INPUT TABLE, LAYER TABLE .Those are special
groups that will display for the user a table where he will be able to select
different value for respectively each layers or all layer associated to the
different input files. This attribute is not required in other cases.

<group name="Optical Properties for layers" type="LAYER_TABLE">

<param type="LISTDATABASE">
<name>Material</name>
<table>Data_Optic_Spectra</table>
<column>Element</column>
<column>Cu</column>

</param>

<param type="LISTDATABASE" >
<name>Pore content</name>
<table>Data_Optic_Spectra</table>
<column>Element</column>
<default>air</default>
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</param>

<param type="DOUBLE" >
<name>distance between 2 mono-layers (angstroms)</name>
<default>3.0</default>

</param>

<param type="DOUBLE" >
<name>layer incoherence level (%)</name>
<default>0.0</default>

</param>

</group>

These lines of code will produce in the GUI a table like that:

W Virtual Coater V4.8.2 - O x
File Run Window Examples Tools Help
JEUVﬁIters * m
FlgH™ BDE & 1= @ | ) o -
X Optics 28
eprvEe

JParame{ersT Resu\lsT Jmal I Log ]

>

Layers: optical properties for each layer

Layers | Material | Pore content | distance between 2 mono-layers (angstr... | layer incoherence level (%) |

1ayer001 Mo air 237 0.0 [a
layer002 Si air 22 0.0
layer003 Mo air 237 0.0
layer004 Si air 22 0.0
layer005 Mo air 237 0.0
layer006 Si air 22 0.0
layer007 Mo air 237 0.0 ‘v

When the plugin is executed the input.txt file will be like that:

Mo;air;2.37;0.0!Layers: optical properties for each layer kind-Layer 1
Si;air;2.2;0.0!Layers: optical properties for each layer kind-Layer 2
Mo;air;2.37;0.0!Layers: optical properties for each layer kind-Layer 3
Si;air;2.2;0.0!Layers: optical properties for each layer kind-Layer 4
Mo;air;2.37;0.0!Layers: optical properties for each layer kind-Layer 5
Si;air;2.2;0.0!Layers: optical properties for each layer kind-Layer 6
Mo;air;2.37;0.0!Layers: optical properties for each layer kind-Layer 7
[-]

= displaylIf*:
Used to show/hide some panel according to the value of some
parameters.
<group name="Additional Params" displayIf="1ist mesh:cubic">
<param type="DOUBLE" >
<name>covalent radius (angstroms)</name>
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<default>1l.0</default>
</param>
</group>

It requires that a parameter was attributed a reference first:

<group name="structure discretization method">
<param type="LIST" ref="1list mesh">
<name>discretization mesh</name>
<element>cubic</element>
<element>hexagonal</element>
<element>manual</element>

</param>
</group>
" param:
<param type="DOUBLE" >
<name>covalent radius</name>
<default>l.0</default>
<unit>Angstrom</unit>
</param>
> type*:
Possible types are:
DOUBLE: Double [name, unit, default]
INT: Integer [name, unit, default]
STRING: String [name, default]
ATOM: List that contains all the first column of the periodic
table from the database [name, default]
FILE: File path text field with a file browser. The file selected by
the user will be copied before the plugin execution [name,
default]
BOOLEAN: Checkbox that will be written in the input.txt file as
“0” for unchecked and “1” for checked.
LIST: List of element [name, element (at least one)]
LISTDATABASE: List created from non-redundant element
from the column of a database table [name, table, column,
default]
The names between square brackets are the associated fields
> name: The name of the parameter
> unit: The unit of the parameter
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> default: The default value of the parameter. User can always get back
to default values with a button from the interface
> element: The lists elements
> table: The name of the database table associated with this
LISTDATABASE parameter
> column: The name of the column of the database table associated

with this LISTDATABASE parameter

> userQOutput:
<userOutput>
<displayJmol>true</displayJmol>
<displayGraph>true</displayGraph>
<displaylLog>true</displayLog>
</userOutput>

Those Boolean fields allow you to show/hide some tab in the plugin interface. If they
are absent the default is to show all tabs.

o display]Jmol: Show/hide the structure viewer panel
o displayGraph : Show/hide the Graphics panel
o displayLog: Show/hide the log panel

7.2.2 Precision about the "requiredFiles" section

The requiredFiles section contains all the files that the plugin need for its execution it can
be of three types:

e OUTPUT : This type of requiredFiles given a name will copy the associated input file
from the project output folder, or if in multi-layer mode then it will copy this output
file from each output-layer[layerNb] folder inside folders called layer[layerNb]

<file type="OUTPUT" >
<name>coating.xyz</name>
</file>

e INPUT: This type of requiredFiles given a name will copy the associated input file
from the project input folder. Same as for the OUTPUT file, they will be copied in
folders named layer layer[layerNb]

<file type="INPUT">
<inputType>SUBSTRATE</inputType>
</file>
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e OUTPUT_TOTAL: This type of requiredFiles will retrieve outputs of the simulation

from the folder output of the project and copy them at the root of the plugin input
folder.

<file type="OUTPUT_TOTAL" >
<name>final composition.csv</name>
</file>

e DATABASE: This type of requiredFiles will retrieve data from the database provided
a “SQL query” and copy them at the root of the plugin input folder.

<file type="DATABASE" >

<name>opticalDatabase.txt</name>

<SQLquery>SELECT * FROM OpticalParameters</SQLquery>
</file>
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8. The Database

The Virtual Coater database purpose is to centralize all physical parameters in order to easily
share and keep reference to them.

You can access and modify it through software like SQLiteStudio. You have also the option,
for the Activation Energies table to modify it directly through Virtual Coater by creating new
presets and summiting your changes.

If you would like to share your modification to the community, please send an email to
stephane.lucas@unamur.be with your version of the database, and we will include it in
subsequent version of Virtual Coater.

l E . ~ | database
File Home Share View
» B ‘ | = 1]

Pin to Quick ¢
access

g vew item ~ \/— B open = Select all
i Easy access h Edit ct none
Delete Rename Mew Properties

folder rg History nvert selection

Clipboart ani New Open Select
€« v+ B

ev35_GIT2023-07-14_12-46-24 database

B Recycl #

OneDrive -

Name

B nascamDatabase.db
B readme.txt

Date modified Type

DB File
TKTFile

E Documer

Downloat
Music

B3 Pictures

#= Windows
= Datas (D)
£ larn_pub

2items |
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# 5QLiteStudio (3.1.1) - [Data_Optic_Spectra (nascamDatabase)] - o x
|7 Database Structure View Tools Help -5 x
r BEERR BEER 474« @ 9a BEERUBruH FABEBOsSS
Databases & X Stucture Data Constraints Indexes Triggers DDL
F“‘E’EV”EWE 2] -8 28 B8 @ 3 H & fedse | T - ot romsladed: 136775
~ & nascamDatabase G0Lte3)
~ [E] Tables (16 Element  Lambda n k ~
» [[7] Activation_Energies 1 air 1e-10 1 0
> | Colors_Chromatic_Adaptation 2 air 0.001 1 ]
> |7 colors_GIE_L _Function_Continuity 3 A 124e-11 1 14329
> [ Colors_Tluminant_Spectra 4 |Ac 1.246e-11 1] 14590
> |7 Colors _observer_functions 5 |Ac 1.252e-11 1] 14579
> |2 colors Reference_white 6 [Ac 125811 1 15159
> |7 colors_RGB_Colormay 7 Ac 1.265€-11 1l 1540
= R " 8 Ac 1.26%-11 1 1.562e-9
i E E::z?i;wwmg’smw 3 Ac 127211 1 158669
= Data 0 Ac 1.28e-11 116119
> [E Data Bedric 1 Ac 1285611 1 16369
> [ Data Mechanic 2 A 128911 116559
> [T pata optic 3 Ac 1.294-11 11689
’ 4 Ac 1.305¢-11 1 17Med
> | Data_Thermic 15 Ac 1312e-11 1 17699
> || FOTD_ADE_Parameters 6 Ac 131811 1 1.804e9
> |7 Periodic_Table 17 Ac 1.326e-11 1 184ed
[P Views B Ac 133311 118779
0 Ac 134311 11839
» A 1355e-11 1 19949
21 Ac 1365e-11 1 20539
2 Ac 1378e-11 1 2121e9
5 A 1385e-11 1 2.166e-9
24 Ac 139311 1 2211e9
5 Ac 1.409e-11 1 2.306e-9
% Ac 1.42e-11 1 2.376e-9
27 A 1433e-11 1 24589
B Ac 1445e-11 1 2.534e9
Pl Ac 1.45%-11 1 2624e-9
30 Ac 1.476e-11 1 274269
31 Ac 1.494e-11 1 2.867e-9
32 Ac 1.521e-11 1 3.068-9
33 Ac 1.55e-11 1 3.287e-9
34 Ac 1.563e-11 1 3.39%e-9
35 Ac 1.577e-11 1 351e-9
36 Ac 1.608e-11 1 3.768e-9
7 A 1631e-11 139779
B Ac 1.642¢-11 1 40759
B Ac 1.658e-11 1 41859
0 Ac 1.687e-11 1 4.502e-9
4 Ac 1722611 1 4869
2 A 1.746e-11 151199
45 Ac 1771e-11 1 5.396e0 v
Grid view Form view
Status g x
@ [143632] Database passed in command line parameters (D:\Projet_Nascam\Nascam,_4.8.X\Nascam4.8.X_D datab Database.db) has been added to the list under name: nascamDatabase
Data_Optic_Spectra (nascamDatabase)
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Appendix A: Summary of allowed fields for the manifest file

% Plugin
» name*
» info
= version
= executable
= execdir
= command
= developer (+)
o name*
o email*
= readme
» requiredFiles
= file (+)
type* [OUTPUT_TOTAL, OUTPUT, INPUT, DATABASE, EXTERNAL]
name
SQLquery
database
o inputType [SUBSTRATE,INPUT,ENERGIES,ANGLES,PATTERN]
» userlnput
= group (+)
o name*
o type* [INPUT_TABLE,LAYER TABLE]
o displaylf
o param (+)
¢ ref*
toPath*
name
type*
[DOUBLE,INT,STRING,ATOM,FILE,BOOLEAN,LIST,LISTDATABASE]
unit
tooltip
default
write* [ITEM, INDEX)]
table
¢ column
» userOutput
= displayJmol
= displayGraph
= displayLog

@)
@)
@)
@)

* & o

* & & o o

Annotations : * means that this field is an attribute, (+) means that this field can be
repeated several times, [A,B,C,...] are the possible values of the corresponding field
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