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o About us

Which Visualizer is Suitable for Your Research?

We started this business to break barriers and help everyone do their own simulation in easy-
ABOUT US to-learn and user-friendly web environment.. _ _ _ o
. Our proprietary web-based simulation service 'Materials Square', designed with an intuitive
Introduction interface to the computing environment of the cloud server, provides a 'comprehensive
integrated simulation environment offering service' that only pays for services of using.

Legal Name Virtual Lab. Inc.
Founded Date 2016/01/28
Address 1716, 49, Achasan-ro 17-gil, Seongdong-gu, Seoul, South Korea

Business Area

Web-based Simulation Platform (Materials Square)
Simulation Consulting

https://www.matsg.com
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Platform : The SOLUTION
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€© Introduction

I Which visualizer you used?
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© Sstructure visualizer

Visibility
Edit
Analysis

Performance
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Visibility
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© Sstructure visualizer

Edit
Analysis

Performance
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Lattice (Cell)

Lattice Parameters

~

» Position/Type

» Rotation » Space/Point Group
> Translation > Clone (supercell)

> Permutation » Vacuum

Cleave Surface

~

| |
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Bond order
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C Structure visualizer)

Edit

Which Visualizer is Suitable for Your Research?

materials
@ square Account  Work

Data | Blog Docs | OpenResearch~ $ 173449 P 0 @ Logout
ACTIVE MODULES ©
Structure Builder I Structure Builder I Data base Sea rC h
Modeling  Cell Atom  Extension =
= ®, o0 T —— Search Structure from Open DB
e T e ol e &8 Crystal structure search
D Formula Spacegroup Natoms Volume (A3)
Don’t find crystal structure file
Connect Materials Project Database
Click here to upload structure file
or
Drop your structure file here! A

https://www.matsg.com
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Edit

materials -
square Account Work Data | Blog Docs | Open Research

Structure Builder

Modeling Cell Atom  Extension

a2 - e 1)
o Y
oiffe ] H | s
Fon al i e . e+ %o
STRAIN  CLONE  VACUUM  CLEAVE  MERGE  PRIMITIVE CONVENTIONAL

https://www.matsg.com

$ 173449 P 0  ®logout
ACTIVE MODULES ©

I Structure Builder

Structure Builder

@ IS HISTORY
OpenDB #

Conventional ¥ (]

Ti:4,0:8
abc(A):3.80,3.80,975
apy () 90.00, 90,00, 90.00
Density : 3.765 g/om?
Volume : 140,058 A3

oo ©

Lastsave:None New Work

© Virtual Lab. inc. All Rights Reserved.
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I Materials Square’s edit feature

Cell Edit (supercell, cleve etc.)
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@ materialssquare.com

ggranal}::(ieals Account Work Data | Blog Docs | Open Research~ I Materials Square’s edit feature

Modeling Cell Atom Extension

‘ e Organic structure builder be
e Q@ i HISTORY scheduled to February.
zzlre:;\made'nem"gm f_u OpenDB #

cj o

O H:24,0:12
abc(A):3.97,8.12,832

aB.y (%) : 90.00,90.00, 90.00
Density : 1.339 g/em?®
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Edit

‘ Avogadro File Edit View Build Select Extensions Crystallography Window Help

untitled.cml - Avogadro

EEEEERE R
Q06 Display Types m%‘ I DraW atom

Axes

Ball and Stick
) Ball and Stick

Cartoon

Dipole

Force

Hvdroaen Bond

SR WL W WY

Atom draw using Mouse

Add Duplicate Remove Draw Wlth GUI Visually eaSy

0 @ Draw Settings
Element:  Carbon (6) Q

Bond Order: ~ Single i

) Adjust Hydrogens
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Edit

[ Avogadro File Edit View Build Select Extensions Crystallography Window Help

® @ untitled.cml - Avogadro
vk o kD f o o (S SIS . .
_Z. | Manipulate edit
Axes G
Ball and Stick .
) Ball and Stick e
Cartoon P o, o .
Dol g Selected atom edit in detail
Force
Hvdroaen Bond
Add Duplicate Remove

0 @ Selection Settings
Selection Mode:  Atom/Bond [

Add Center of Atoms

Add Center of Mass
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Edit

[ Avogadro File Edit View Build Select Extensions Crystallography Window Help

A untitled.cml - Avogadro

|+ & & 3§ w o~ (D GO

0@ Display Types MJ_—] I Conformer Sea rCh
g:lsand Stick :
) Ball and Stick
Cartoon . . .
Using inner Forcefield

Hydrogen Bond

Roughly drawn structure cleaning
Q6 Draw Settings
Element: ~ Carbon (6) P

Searching isomer

Bond Order: ~ Single ()

2 Adjust Hydrogens
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Edit

Which Visualizer is Suitable for Your Research?

&  QuickTime Player File Edit View Window Help

Ti16032.cif - VESTA

b cabc@®tE el P s + § @ sy + = o] st q
Tools Style  Objects Ti16032.cif I Cell tra nSformatlon

Structural models
v Show models
Show dot surface
Style
® Ball-and-stick

Space-filling
Polyhedral
Wireframe
Stick

Characterized to inorganic material

Cell transformation

Volumetric data

PRSP ™ -

Use manually

Style

Crystal shapes

I
Style

-

b

Properties...

Boundary... Orientation...

Output = Summary  Comment
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Edit

.' QuickTime Player File Edit View Window Help

Ti16032.cif - VESTA

cab @Dt E O 0 & § 4 step (o) + = o serrn
Tools Style  Objects Ti16032.cif I Data export

Structural models

—

v Show models
Show dot surface

Pyt i ,:QCO’,E{«J Structure file convert to POSCAR
- i ke

PERNO P

i

SWA@fJ ?xj{jiif
| ‘F*

! Calculation Input
Volumetric data %’,k& ﬁ:: f

—t r%fxgb“

skl 5

Style

D= 0

Properties...

Boundary... Orientation...

Output =~ Summary  Comment
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© Sstructure visualizer

Analysis

Performance

https://www.matsg.com © Virtual Lab. inc. All Rights Reserved. 21
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Analysis

Electronic structure Atomic structure Energetics

~

Density of States

> RDF » Total Energy
» Charge density » Defects » Binding Energy
> Band structure > Dislocation analysis > Gibbs Free Energy

Orbital surface

v

» Voronoi analysis

I | I
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( Structure visualizer)

Analysis

| ROF

Analysis radial distribution

function

https://www.matsg.com
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* 0-:-0 (t) m Quick command search (3P)

P B B
movie.dat [LAMMPS Dump] ¢
Add modification... <

Visual elements

v Simulation cell

v Particles
Data source

moviedat [LAMMPS Dump]
Simulation cell

Particle types

Data source

Current file: movie.dat

Directory: /Applications/visualizer/trj
File sequence

Search pattern: moviedat
auto-generate  Found 1 matching file

Trajectory
Current frame: Timestep 97500 ¢
Showing frame 40 of 301
Playback ratio: 1/1 Change...
A Status

O 4712 particles at timestep 97500

V &

KA
"]
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e Structure visualizer Which Visualizer is Suitable for Your Research?

Analysis 0
}b 0 Eﬁ E] 5 N * 4-:0 C) m Quick command search (36P) r
movie.dat [LAMMPS Dump] SR

<>

Add modification...
Visual elements

I Cluster analysis

v Simulation cell

v Particles
Data source

Analysis how many cluster in moviedat [LAVIMES Bump]

Simulation cell

Particle types

system

[ Exemalfle 2
5 o < 8O

Data source
Current file: movie.dat

Directory: [Applications/visualizer/trj

File sequence

| i i N
Particles Global Attrlbutes . Search pattern: moviedat
I 0 /300 |< 44 > Py }I Q W O auto-generate  Found 1 matching file
( ’ ’ 1 Trajectory
a R A
Or 0 =
IS @ Le—' > ¥ M| current frame: Timestep O o
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@ Structure visualizer )

Analysis

| oviTO (Python interface)

Automate data visualization and analysis
steps.

Integrate OVITO’s data I/0O, analysis and
rendering capabilities into custom
workflows or Python programs.

Extend OVITO capabilities by developing

new modifiers or viewports layers that
integrate into the graphical user interface.

https://www.matsg.com

e M <
LOVITO

Ovito 3.3.3

Table of Contents

QOVITO's Python interface
High-level overview

File I/0

Data pipelines

Data model
Manipulating data
User-defined modifiers
Rendering & visualization
Advanced topics

Code examples

QVITO 2.9 Migration Guide

ovito
ovito.data
ovito.io
ovito.io.ase
ovito.modifiers
ovito.pipeline

ovito.vis

Ovito 3.3.3

Which Visualizer is Suitable for Your Research?

ovito.org ¢ ﬂ]

HOME DOCS v SUPPORT v OVITO PRO v LOGIN REGISTER

OVITO's Python interface —

OVITO Scripting Manual

This manual describes OVITO's scripting interface. You can access this document from the Help
menu of OVITO.

Introduction:

OVITO's Python interface
High-level overview

File 110

Data pipelines

Data model
Manipulating data
User-defined modifiers
Rendering & visualization
Advanced topics

Code examples

QOVITO 2.9 Migration Guide

Python Module Reference:

ovito
ovito.data
ovito.io
ovito.io.ase
ovito.modifiers
ovito.pipeline
ovito.vis

OVITO's Python interface —

© Virtual Lab. inc. All Rights Reserved.
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Analysis
File Molecule Graphics Display Mouse Extensions Help

ID T A D F Molecule Atoms Frames Vol
0 T A D F movie.dat 4712 301 0

| ROF

Analysis radial distribution

function
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C Structure visualizer)

Analysis

| VMD (Tk console)

* VMD provides embedded scripting

languages (Python and Tcl) for the
purpose of user extensibility.

https://www.matsg.com

Which Visualizer is Suitable for Your Research?

eoe M < 0
Previous

Next: Data Analysis in VMD Up: VMD Tutorial Previous: Trajectories and Movie Making

& ks.uiuc.edu X @ +

Subsections

e The Basics of Tcl Scripting
e VMD scriptin;

Loading molecules with text commands

The atomselect command

Obtaining and changi lecule properties with text cc d
Sourcing scripts

o

oo o

o Drawing shapes

Scripting in VMD

'VMD provides embedded scripting languages (Python and Tcl) for the purpose of user extensibility. In this section we will discuss the basic features of the Tcl
scripting interface in VMD. You will see that everything you can do in VMD interactively can also be done with Tcl commands and scripts, and how the extensive list
of Tcl text commands can help you investigate molecule properties and perform analysis.

The Basics of Tcl Scripting

To execute Tcl commands, you will be using a convenient text console called Tk Console.

1

Start a new VMD session. In the VMD Main menu select Extensions

Tk Console to open the VMD TkConsole window (Fig. 21). You can now start entering
Tcl/Tk commands here.

0006 VHD TkCon 0

File Console Edit Interp Prefs History ﬂelpl

>Main< (tutorial) 57 % puts "Welcome to TkCon!" Al

Welcome to TkCon!

>Main< (tutorial) 58 % expr -3 * 10
0

>Main¢ (tutorial) 59 % set x [expr -3 * 10]
_3n

© Virtual Lab. inc. All Rights Reserved. 27



C Structure visualizer )

Analysis

| VESTA (XRD pattern)

XRD pattern
Set source wavelength

Crystal information

https://www.matsg.com

Which Visualizer is Suitable for Your Research?

[ File Edit View Window

QuickTime Player Help

Ti16032.cif - VESTA
b c a2abc®D1LE Od A P sterr) 50 £ § € ud seppn: 0 »
Tools Stﬂe Objects Ti16032.cif

Structural models

F’u

v Show models
Show dot surface
Style

® Ball-and-stick
Space-filling
Polyhedral
Wireframe
Stick

Volumetric data

Lol % N WoR 4

Show sections
Show isosurfaces
Surface coloring
Style
® Smooth shading
Wireframe
Dot surface

Crystal shapes

Show shapes
Style
® Unicolor
Cuistam eolor Output ~ Summary  Comment

© Virtual Lab. inc. All Rights Reserved.
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Analysis

Materials

Square Work Data | Blog Docs | Open Research G Log Out
- ACTIVE MODULES ©
o Structure Builder
Charge Density

Structure Builder

|l Quantum Espresso

p1  35479-graphene-Co +p1-p2-p3 | | | 0.321 Quantum Espresso
.
MatSQ (Charge Density) oot 01 oo
p2  35481-graphene I Charge Denslty
Plane BGR v
p3  35482-Co-atom Color Type : Charge Density
Surface
Diff Scale : -0.194650:  0.3209392 Quantum Espresso

Quantum Espresso

Charge density observe

Quantum Espresso
Quantt

Espresso

©:48,Co:1
abc (A):12.79,9.84,20.00

afiy (9):90.00,90.00,90.00

Density: 0.4191 g/em’®
Volume :2517.6454° 0 195

p(max) : 0.32094 e/bohr® Structure p1 v Formula +{1}-{2}-{3}
p(min) : -0.19465 e/bohr®

Quantum Espresso @ Successfully finished (id : 35481)

MatSQ (Simulated STM) ot ® THERRRERRS

Scripting Option:  Template v Update Structure @ Keyword information

Data to get Precision Model type Structure optimization Option
Charge Density v High (long time) v Isolate System v No optimization v Spin polarization
Van der Waals

Simulated STM image observe

Spin Orbit Coupling

DFT+U G
Import Module © ST TIEY:TIGETS m m Last save : 2020-08-18 13:41:44  Charge Density Difference “
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© Sstructure visualizer

Performance
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C Performance

Benchmark Device Hardware

Hardware Overview:

Model Name:
Model Identifier:
Processor Name:
Processor Speed:

Number of Processors:
Total Number of Cores:

L2 Cache (per Core):
L3 Cache:

Hyper-Threading Technology:

Memory:

https://www.matsg.com

MacBook Pro
MacBookPro16,2
Quad-Core Intel Core i5
2 GHz

1

4

512 KB

6 MB

Enabled

16 GB

Which Visualizer is Suitable for Your Research?

I Visualizer Benchmark test 1

CPK Style representation
No bonding, only ball with default value

I Visualizer Benchmark test 2

Bonding style representation

No balls, Only bonding with default value

© Virtual Lab. inc. All Rights Reserved. 31
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om ----m
VESTA Avogadro OVITO
Visualizer Benchmark Atoms g

(atom drawing) 32.1 19.0 17.9 18.6 18.1
10 K 48.3 16.9 18.6 18.3 18.5
T —— 20 K 47.5 15.9 17.4 18.4 18.3
40 K 45.8 16.8 19.2 18.7 18.3
80 K 59.4 18.1 18.0 18.6 18.3
100 K 45.6 Can't load 18.4 19.5 19.0
# of
57| wo | o avepes |_omo | sa
1K 0.7 0.2 0.2 0.2 0.2
Mem Usage(%) 10 K 0.7 0.2 0.2 0.2 0.2
20 K 0.7 0.2 0.2 0.2 0.2
40 K 0.8 0.2 0.2 0.2 0.2
30 K 0.9 0.2 0.2 0.2 0.2
100 K 1.0 Can't load 0.2 0.2 0.2

https://www.matsg.com © Virtual Lab. inc. All Rights Reserved. 32
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Performance

Visualizer Benchmark (bond drawing)

CPU Usage(%) Mem Usage(%)
#ofAtoms  VMD  VESTA #ofAtoms  VMD  VESTA

1K 47.1 16.6 1K 0.8 0.2

10 K 47.4 16.1 10 K 1.3 0.2

20 K 47.8 16.6 20 K 1.7 0.2

40 K 48.8 16.7 40 K 3.8 0.2

80 K 45.5 18.0 80 K 14.7 0.2

100 K 47.8 Can't load 100 K 23.6 Can't load

https://www.matsg.com © Virtual Lab. inc. All Rights Reserved. 33
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>»Combine several visualizer’s features
>Make your visualizer skill

>Your suitable visualizer made by You

https://www.matsg.com © Virtual Lab. inc. All Rights Reserved. 34
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Eg materials square

Q&A
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Eg materials square

Appendix
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(O Benchmark ) Which Visualizer is Suitable for Your Research?

Performance — Hardware spec

Prepare test structure set I Visualizer Benchmark test 1

<Avogadro>

1. Draw C atom in the Avogadro window

2. Add Unitcell CPK Style representation

3. Supercell build (to 1K, 10K, 20K, 40K, 80K, 100K atoms)

4. Export to xyz file ‘ No bonding, only ball with default value

<All visualizer>
1. Import test set
2. Measure CPU, Memory, FPS

I Visualizer Benchmark test 2

Bonding style representation

No balls, Only bonding with default value

Test example

https://www.matsg.com © Virtual Lab. inc. All Rights Reserved. 37



