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/" Why Bother with Visualization? :

3
>
Communicating scientific results i1s not a
trivial task, even between experts

Debugging simulation

crashes, planning new ones ACS M&GPM@ »

October 2024 « Volume 13, Issue 10 .org/acsmacrolett

Mechanistic understanding

a.k.a. the ‘unplotable’ data. :
Describe any of these ,) =
journal covers in just — pl Sl "
wotds... o Ild ¢‘<ﬁ
Art? o ek

& /C5Publications

ublications
Mos e Mort Red

Soft Matter

ACSPublications
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To only look at
the raw output
of an
experiment /
simulation is
limiting your
insight into
‘what happened’

(Credit A Stukowski LAMMPS
Users Meeting 2019)
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/" GUI Walkthrough

R

OVITO Pro (Open V

¢ C @

Pipelines:

I <None»

OVITO Pro
Welcome to OVITO!

If you need help using this software,
please post your question in the
or visit

Citing OVITO

When you publish data or images obtained
with the help of OVITO, please cite

The new program version is

to learn more about the new
program features OVITO 3.13 brings.




/" GUI Walkthrough .
/ . Pipelines: | ] <None>

OVITO Pro

r G B

Load a remote file with
sftp:/ /user@machine//Path/To/ e
The/LLAMMPS.data Welcome to OVITO!

If you need help using this software,
please post your question in the
or visit

T.oad a local file on

Citing OVITO

YOU.I' maChlne When you publish data or images obtained

with the help of OVITO, please cite

The new program version is

to learn more about the new
program features OVITO 3.13 brings.
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/ . Pipelines: | ] <None>

OVITO Pro

r G B

Load a remote file with
sftp:/ /user@machine//Path/To/ e
The/LLAMMPS.data Welcome to OVITO!

If you need help using this software,
please post your question in the
or visit

T.oad a local file on

Citing OVITO

YOU.I' maChlne When you publish data or images obtained

with the help of OVITO, please cite

The new program version is

to learn more about the new
program features OVITO 3.13 brings.




/" GUI Walkthrough .
/ . Pipelines: | ] <None>

OVITO Pro

Quick access to swap your left-click oo Pro

Welcome to OVITO!

mouse function to Select/Move/Rotate

If you need help using this software,
please post your question in the
or visit

Citing OVITO

Refl dCI’ aCtiVC ViCWpOI't, this iS one When you publish data or images obtained

with the help of OVITO, please cite

of four panels highlighted 1n yellow

The new program version is

to learn more about the new
program features OVITO 3.13 brings.




/" GUI Walkthrough

Play a movie of your
simulation trajectory

Particles Global Attributes -

s ﬁTDTD?wE%M < « > » »Q § @
O+ 50499 =AY E g

Select a particular Move one frame

frame to view forward, jump to end.

OVITO Pro (Open Visualization Tool)

¢ C @

Q ,W o
40 & >

OVITO Pro
Welcome to OVITO!
If you need help using this software,

please post your question in the
or visit

Citing OVITO

When you publish data or images obtained
with the help of OVITO, please cite

The new program version is

to learn more about the new
program features OVITO 3.13 brings.



/" GUI Walkthrough
/ 4 L } A ¢ (O] Pipelines: || <Nones

OVITO Pro (Open Visualization Tool)

Focus on one viewing
panel, click again to see all

Particles Global Attributes ~

JDITIJI IL‘}DTDEIJ 504498 [ 50488 I‘ 44 P (Y3 bl O “ <D

O+ 50499 jﬁe:h:

OVITO Pro

Welcome to OVITO!

AutO—Z OOm tO ﬁt a]l If you need help using this software,
Adjust Zoom, left-click please post your queston i the

and drag up / dOWﬂ Citing OVITO

When you publish data or images obtained
with the help of OVITO, please cite

atoms into the view

The new program version is

to learn more about the new

program features OVITO 3.13 brings.




- I dump.lammpstrj [LAMMPS Dump]

P ) =
Add modification...

/~ GUI Walkthrough

Particles

Simulation cell

Building a Viz Workflow

Slice

Delete selected

* The flexibility of OVITO comes 1n its library of Coresnsctr
modifications that can be made

dump.lammpstrj [LAMMPS Dump]

Particle types

* Bottom-up evaluation: Data 1s loaded, modifications Simuation ce
added, visual elements are generated for rendering

External file

B o8O

* Multiple files can be loaded if Search Pattern 1s
given a ﬁlename Wlth 6*7 ()1‘ C?) in j_t. Current file: dump.lammpstrj

Directory: ;/CareerDevelopment/LAMMPS_Tutorials

Data source

File sequence

Search pattern: dump.lammpstrj

» auto-generate Found 1 matching file
2 " " p Trajectory
Modelling Simul. Mater. Sci. Eng. 18 (2010) 015012 A Stukowski Currert frame: (T
Showing frame 1 of 161
Playback ratio: 1/1
1. File import 2. Color coding 3. Selection L Delete 5. Slice
selected Status

1600 particles at timestep 0

LAMMPS dump reader
Options
» File contains multiple timesteps
Sort particles by ID
File columns
& Automatic mapping
User-defined mapping to particle properties

Edit column mapping...




- I dump.lammpstrj [LAMMPS Dump]

/" GUI Walkthrough FTa [

Add modification...

/ Visual
/4 Building a Viz Workflow
* The flexibility of OVITO comes 1n its library of Active/Inactive Expression selction

Color coding

Elements

Slice

: : modifications
mOdlﬁcathIlS that can be made dump.lammpstrj [LAMMPS Dump]
Particle types
* Bottom-up evaluation: Data 1s loaded, modifications Simuon !
added, visual elements are generated for rendering File Imported
External file
. . . P 0‘ 0 1‘* l—n
* Multiple files can be loaded if Search Pattern is T EE
gj‘ven a ﬁ]‘ena‘me Wlth c*’ Or CP, j‘n it' EiL:rer:tr:rjrle: ::;:1rzz-lzar;:::2:n1entkAMMPS_TutcriaIs
File sequence
Search pattern: dump.lammpstrj
» auto-generate Found 1 matching file
e i % . Trajectory
Modelling Simul. Mater. Sci. Eng. 18 (2010) 015012 A Stukowski Currert frame: (T
Showing frame 1 of 161
Playback ratio: 1/1
1. File import 2. Color coding 3. Selection 4'52121(?5: q 5. Slice Status

1600 particles at timestep 0

LAMMPS dump reader
Options
» File contains multiple timesteps
Sort particles by ID
File columns
& Automatic mapping
User-defined mapping to particle properties

Edit column mapping...
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/ G U I Wal I(t h rO U g h '; O Ii] E] [ gl : i Pipelines: I dump.lammpstrj [LAMMPS Dump]

P o o

2 ool de .50 T igs 0 W R TR Es Eod A WS Tl Add modification...
’ e - 3 L. L < 'I I.-- -
N it h Dy Particles
/ L s y X : : Fa Simulation cell

Coordination analysis

From LAMMPS GUI :
LJ Fluid Example

dump.lammpstrj [LAMMPS Dump]

Particle types

See https/lammpstutorials.github.io/ | [ARedss 4 :

External file

o< 8o

Make sure you have : T |
dump mydmp all atom 100 dump.lammpstr] S S3pER 2@ Top. Fa B ; Curentfie:  dump.ammpst

Directory: s{CareerDevelopment/LAMMPS_Tutorials

File sequence

Search pattern: dump.lammpstrj

o auto-generate Found 1 matehing file

Trajectory

Current frame: Timestep 16000
Showing frame 161 of 161

Playback ratio: 171

Status

1600 particles at timestep 16000

LAMMPS dump reader
Options
»/ File contains multiple timesteps
Sort particles by ID

File columns
Particles Global Attributes Data Tables ¥ Automatic mapping

0 20 a0 60 80 100 120 14C 160 [ 160 I‘ <4 > ) bl o w — User-defined mapping to particle properties
[ | [ | [ [ | [ | [ | [ | | ~ - -

= T ] K A Edit column mapping...

O+ 160 40O & "



https://lammpstutorials.github.io/
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/~ GUI Walkthrough

Change left-click to inspect particles

Inspect properties of multiple
particles (bond length, angles)

View plots generated by
modifications

View data tables generated by
modifications

Export data tables or plots
generated by modifications

OVITO Pro (Open Visualization Tool)

Pipelines: I dump.lammpstrj [LAMMPS Dump]

¥ ) *
Add modification...

v Particles

v Simulation cell

v Coordination analysis

Particles Global Attributes Data Tables

Radial distribution function
Coordination analysis

1 ]

0 20 40 60 80 100 120
I e e e A A O O e e e |

a
Pair separation dist

|||M|[7_I1EMH 4 P P> >l O\

O+ 160

11 m1-2
m2-2

dump.lammpstrj [LAMMPS Dump]
Particle types

Simulation cell

External file

oo Mo
Data source
Curreni file: dump.lammpstrj
Directory: s/CareerDevelopment/LAMMPS_Tutorials
File sequence
Search pattern: dump.lammpstrj
» auto-generate Found 1 matching file
Trajectory

Timestep 16000
Showing frame 161 of 161

Playback ratio: 171

Current frame:

Status

1600 particles at timestep 16000

LAMMPS dump reader
Options
+ File contains multiple timesteps
Sort particles by ID
File columns
® Automatic mapping

User-defined mapping to particle properties

Edit column mapping...




Pipelines:

I dump.lammpstrj [LAMMPS Dump]

] *

Add modification...

v

Simulation cell

Expression selection

dump.lammpstrj [LAMMPS Dump]

Particle types

Expression selection

Operate on:

Particles

100

120

Global Attributes

140

160

Particles

Boolean expression:

ParticleType=

Variables

Available input variables:

Properties:

* Particleldentifier

* ParticleType

* Position.X

* Position.Y

* Position.Z

* Coordination

* Particleindex (

* ReducedPosition.X
* ReducedPosition.Y
* ReducedPosition.Z

Global values:

4« «« > » »Q @ =
o 0 410 & > i1

N (

* Frame (

* SourceFile
* SourceFram:
* Timestep

Modifications to your
scene are accessible here




— Pair Distribution Function

ishcemertecors Calculate how far things have moved
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/" L) Fluid Example

7 Expression Selection
"ParticleType==2"

OVITO Pro (Open Visualization Tool)

Pipelines:

Perspective I" (0]
Add modification...

v Simulation cell

Expression selection

dump.lammpstrj [LAMMPS Dump]

Particle types

Expression selection
Operate on:
Particles
Boolean expression:
ParticleType==2

Variables
Particles  Global Attributes | Available input variables:

M <« > P | Q P @ Prorertes

* Particleldentifier

Or O ﬁ @ ;03 :: * ParticleType

& Dacitian V

Perspective

Expand Selection
..within the range
Cutoff Distance 4

OVITO Pro (Open Visualization Tool)

k ‘:‘ C: m Pipelines: _»
P (0]
Add modification...

~
v
v Simulation cell .

Expand selection

Expression selection

dump.lammpstrj [LAMMPS Dump]

Particle types
Expand selection
Expand current selection to include particles that are...

® ... within the range:
Cutoff distance: 4

.among the N nearest neighbors:
'H

... bonded to a selected particle.
Number of iterations: 1

Particles  Global Attributes Added 49f1 particles to selection.
Old selection count was: 100

I‘ <« ’ V'S N O\ ‘ O New selection count is: 594
or o O8>



/" L) Fluid Example

Compute Property
Output Property : ParticleType

Expression Selection Compute only for selected elements
‘Selection==1 && ParticleType==1" Expression : 3

OVITO Pro (Open Visualization Tool)

b o Et] E] L * ":’ C: m Pipelines: _»

OVITO Pro (Open Visualization Tool)

BO DI~ k& B

Pipelines: _.r

Perspective b (O] ¢ Perspective b (0] ¢

Add modification... < Add modification... o)

v Simulation cell ".‘ v Simulation cell 'i
N oS
v v
= v Compute property =

v Expression selection E v Expression selection E

v Expand selection v Expand selection

v Expression selection v

Expression selection
dump.lammpstrj [LAMMPS Dump] dump.lammpstrj [LAMMPS Dump]

Particle types Particle types

Expression selection ? Compute property 2
Operate on: Operate on
Particles < Particles %
Boolean expression:
Selection==1 && ParticleType== Output property
Particle Type v

' Compute only for selected elements

494 out of 1600 elements selected (30.9%) Expressioe
Expand field(s)
3
Variables ?
Particles  Global Attributes s p AvsSatie inpor variebies: Particles  Global Attributes ~
| Properties:
e 0 4 <« > » » Q Y @ 4 <« > » » Q W @
| | S - * Particleldentifier e - Neighbor particles ?
= !
Or 0 j @ IQ ‘,j :Eiit.lo(.:.[.ej\(/pe Or 0 ﬁ @ La_l > ¥ M| Evaluation range
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/" L) Fluid Example

Clear Selection
/

OVITO Pro (Open Visualization Tool)

Pipelines: _

Perspective I’
Add modification...

~
v
v Simulation cell .

Clear selection
Compute property
Expression selection
Expand selection

Expression selection

dump.lammpstrj [LAMMPS Dump]

Particle types

Operate on:
Particles

Particles  Global Attributes A\
4« > » QA ¥ =
or 0 10 @ > i

0/160 o

Perspective

Expression Selection
"ParticleType==1"

OVITO Pro (Open Visualization Tool)

¢ ¢ @
P

Add modification...

v Simulation cell

Expression selection
Clear selection
Compute property
Expression selection
Expand selection

Expression selection

dump.lammpstrj [LAMMPS Dump]

Particle types

Expression selection
Operate on:
Particles
Boolean expression:
ParticleType==1

1006 out of 1600 elements selected (62.9%)

Variables
Particles Global Attributes ~ | Available input variables:
14 <« » > S O\ ‘ O Properties:

— - * Particleldentifier
-~ .
Or 0 = @ L@J 8460 * ParticleType

a Dacitian V

Pipelines: .




4 Compute Property

'/~ Output Property : Transparency Clear Selection
/ |¥] Compute only for selected elements

Expression : 0.9

OVITO Pro (Open Visualization Tool)

4+ SR
0‘0 m Pipelines: _u

Perspective I—’

OVITO Pro (Open Visualization Tool)

iG] Pipelines:

Perspective I"
Add modification... Add modification...

v Simulation cell

~
v
v Simulation cell 'i

Clear selection
Compute property Compute property
Expression selection Expression selection
Clear selection Clear selection
Compute property Compute property
Expression selection Expression selection

Expand selection Expand selection

S 88888 8 S

Expression selection

Expression selection

dump.lammpstrj [LAMMPS Dump] dump.lammpstrj [LAMMPS Dump]

Particle types Particle types

Compute property

Operate on

Particles

Operate on:
Particles
Output property
Transparency
» Compute only for selected elements

Expression
Expand field(s)
0.9

Particles ~ Global Attributes A

L’I's?_'_lll1()‘0|“ 4 « > » »Q § =
Or O ::j @ zej > :: Evaluation range

Particles ~ Global Attributes

*0,12?_'_‘1 l1o|o¥ I I< << » >’

Neighbor particles |
Or O




/" L) Fluid Example

/ Move over to the Rendering tab

OVITO Pro (Open Visualization Tool)

¢ C @

4 (0] &
Render settings

Rendering range

® Single frame
Complete animation
Range:

jto

Every Nth frame: j
File number base: j

Animation settings...

Output image size

Width: 800 =
. -~

Height: 800 EI

W Preview visible region
Render all viewports

Render output

Save to file

Background

Pipelines: _-

Color: |

® Transparent

2 Render active viewport

OpenGL settings
Quality

Antialiasing level: 3

Transparency rendering method

Particles ~ Global Attributes A

Back-to-Fi Ordered (defaul
°’76‘.’ i 4 << > » »Q ¥ = e Qe Idwsit)
or o 10 & > 52

Change any setting here you like,
including the angle and zoom 1n
the left panel, then render!




/" Exporting Structures

File Edit Help

<N N Load File...
Load Remote File
Export File...

Load Session State...
Save Session State
Save Session State As...

| Run Python Script...
Generate Python Script...

Render On Remote Computer...

New Program Window

Particles = Global Attributes

0/160 100
ER A

|
Or O

/ITO Pro (Open Visualization Tool)

PG @

A

< «« > » »IQ @ @

| g |
0 8 > 23

Pipelines: _.»

4 (o] e

Rendering range

® Single frame
Complete animation
Range:

o =

Every Nth frame: :l
File number base: :I

Animation settings...

Output image size
Width: 800 =
Height: 800 =

¥ Preview visible region
Render all viewports

Render output

Save to file Choose..

Background

Color:
@® Transparent

3 Render active viewport fe

Quality

Antialiasing level: 3 é{ H

Transparency rendering method

Back-to-Front Ordered (default)

<«

ThreeType_LJFluid
%, Applications
[y Documents

1) Downloads <

B
<
i
<
<>
>
jo,

™ LAMMPS_Tutorials

Today Today

iCloud Drive

LaCie Development ™ LAMMPS_Tutorials

External...
Yesterday

lammps-... ay Yesterday

Network reDev =

Previous 7 Days

fil N NN|

Red

® Orange

LAMMPS Data File (*)

<>

® Yellow

Data Export Settings
Green

New Folder Export frame sequence

Blue

® Current frame only

Range: From frame: :I To: j Every Nth frame: :I
Any modifications made M
will be reflected in the
new data file . s ;
(] A ThreeType_LJFluid :::i::t:"e:;dm 10 =

Omit "Masses' section
Ignore particle identifiers
Generate consecutive type IDs
Export type names
¥ Restricted triclinic simulation cell format

# LAMMPS data file written by OVITO Pro 3.11.3

1688 atoms
3 atom types

Cancel 0K

-28.8
-28.8
-28.8

28.8 xlo xhi
20.8 ylo yhi
28.8 zlo zhi

Atoms # atomic

966 1
778 1
422 1

-11.21312 -1B.945628 -19.151232
—8.79988 -19.6262396 -18.211672
—6.8882 -19.7166912 -18.425984
463 1 —6.4722 -18.57988 -18.597432

1596 2 12.31756 -18.441884 -19.38268
686 1 17.22736 -19.8332728 -17.817948
683 1 -17.165288 -16.963844 -17.918456
943 1 -2.7974 -16.218188 -19.883728

215 3 13.26488 -17.486628 -17.786448




ains, lambda = 24nm Up = 2.25 kmy/s, SFac = 1.0 Time 1ps
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/" Advanced Features
“d

s’

‘4

Analyzing Large Simulations

* If you really enjoy the features of OVITO, there is a
paid version that will enable python scripting

* This also allows for batch processing on a cluster
computing resource

* Highly scriptable with Python and useful for data
post-processing and analysis in general (in addition

to rendering images)
Visual size of an atom is scaled by local density

Green : Above T, Blue : Belovv Te




HOME DOCS v SUPPORT v OVITO PRO v MY ACCOUNT

SUPPORT FORUM

TUTORIALS

CONTACT

General questions

Feel free to post any questions regarding the usage of OVITO here.

1(2| 3| Lasts B New Topic
Topics Last post

MearestNeighborFinder-periodic image 6 hours ago
Q By sepideh kavousi & Alexander Stukowski

4 Replies - 64 Views
LAMMPS trajectory files with bonds 20 hours ago

Q By Botond Tyukodi Cong Dai

11 Replies - 683 Views

Creating bonds NOT based on distance. 1 day ago
By Anna Lappala " | Alexander Stukowski

o

1 Reply - 17 Views


https://www.ovito.org/forum/
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