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What MODA is?

Modelling Data (MODA) reporting guidelines have been proposed by the European Materials Modelling 
Council (EMMC) as a means to record the metadata related to physics-based models, akin to use of the 

QSAR model report form (QMRF) for Quantitative Structure-Activity Relationship (QSAR) models to 
increase industry and regulatory confidence in the models.

Why do we need MODA?

Despite the incredible advances in computational modelling of materials properties and effects, uptake into 
regulation has been slow, in part due to concerns regarding lack of interpretability of complex models and to lack 
of documentation of scientific simulations, which often suffer from complex models, variability in hardware and 

software, and a lack of standardization in practices.

MODA make research software more compliant with the FAIR principles (Findable, Accessible, 
Interoperable, Reusable)



https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html 

https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html


Why do we need MODA?

The continuously increasing number of multiscale simulations or physics-based models, and their conjunction with 
machine learning models (so-called data-driven approaches whereby the models ingest large datasets to identify 

patterns or connections, with QSAR and machine learning models being examples) demands a standardized way to 
represent their workflows, which can be merged with other workflows to develop a larger, integrated multi-model 

workflows. 



https://euon.echa.europa.eu/nanopinion/-/blogs/easy-moda-a-web-tool-to-enhance-the-fairness-of-materials-models-
through-the-registration-of-scientific-simulation-workflows 

https://euon.echa.europa.eu/nanopinion/-/blogs/easy-moda-a-web-tool-to-enhance-the-fairness-of-materials-models-through-the-registration-of-scientific-simulation-workflows
https://euon.echa.europa.eu/nanopinion/-/blogs/easy-moda-a-web-tool-to-enhance-the-fairness-of-materials-models-through-the-registration-of-scientific-simulation-workflows


https://doi.org/10.1016/j.csbj.2024.10.018

https://doi.org/10.1016/j.csbj.2024.10.018


Ιs there something similar for experiments?

Characterization Data (CHADA) reporting is to experiments what MODA is for computational workflows . 

Why has Easy-MODA been developed?

To simplify the development of MODA documents which is a very complicated process and to provide
guidelines to the users on how to make the document. 

In addition, the models developed by Easy-MODA are registered to a database and are easily accessible

Why is MODA documentation difficult to be written?
We will see it in practice that special treatment is needed to develop the document
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How can I have access to MODA guidelines?
Through documents provided by the European Materials Modelling Council (EMMC) 
(see the link https://emmc.eu/moda/) 

CEN Workshop Agreement (CWA 17284 “Materials modelling - terminology, classification and metadata”) 

https://emmc.eu/moda/


How can I have access to MODA guidelines?
Through documents provided by the European Materials Modelling Council (EMMC) 
(see the link https://emmc.eu/moda/) 

https://emmc.eu/moda/


Has MODA already been used ?



Has MODA already been used ?

https://bookshop.europa.eu/en/what-makes-a-material-
function--pbKI0616197/ 

https://bookshop.europa.eu/en/what-makes-a-material-function--pbKI0616197/
https://bookshop.europa.eu/en/what-makes-a-material-function--pbKI0616197/


Workflows can consist of a) standalone models, b) linked models where the models are run consecutively, 
iteratively or in parallel c) loosely coupled models (i.e., coupling is due to the input of every model being the 

output of the rest models by creating a vicious cycle which stops through a tolerance criterion), and d) tightly 
coupled models which can be considered as one model (i.e., more two or more physical equations are 

coupled because they share the same variables and they are solved simultaneously through the same solver).

Easy-MODA









Easy-MODA web application aspires to facilitate the Modelling Data (MODA) registration according to the guidelines that have 
been proposed by the European Materials Modelling Council (EMMC) and are available in the following links: 

a) https://emmc.info/moda-workflow-templates/ 
b) https://emmc.eu/wp-content/uploads/2021/05/EMMC IntWorkshop Vienna2017 MODA Talk.pdf 

Easy-MODA web application is powered by Enalos Cloud Platform and is accessible through 
the link https://www.enaloscloud.novamechanics.com/insight/moda/ 

Easy-MODA

https://emmc.info/moda-workflow-templates/
https://emmc.eu/wp-content/uploads/2021/05/EMMC_IntWorkshop_Vienna2017_MODA_Talk.pdf
https://www.enaloscloud.novamechanics.com/insight/moda/


https://www.enaloscloud.novamechanics.com/ 
Easy-MODA
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Easy-MODA

User Manual
email: info@novamechanics.com 

“Simplifying Standardized Registration of Scientific Simulation Workflows through MODA Template Guidelines”

**Easy-MODA web application aspires to facilitate the Modelling Data (MODA) registration according to the guidelines that have been proposed by the European Materials Modelling Council (EMMC) and are available in the following 
links: a) https://emmc.info/moda-workflow-templates/ and b) https://emmc.eu/wp-content/uploads/2021/05/EMMC IntWorkshop Vienna2017 MODA Talk.pdf 

*Easy-MODA web application is powered by Enalos Cloud Platform and is accessible through the link https://www.enaloscloud.novamechanics.com/insight/moda/ 

mailto:info@novamechanics.com
https://emmc.info/moda-workflow-templates/
https://emmc.eu/wp-content/uploads/2021/05/EMMC_IntWorkshop_Vienna2017_MODA_Talk.pdf
https://www.enaloscloud.novamechanics.com/insight/moda/
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Easy-MODA’s manual 

Retrieve previously saved data

by uploading the corresponding 

JavaScript Object Notation (JSON)

Add model 

button

Upload the workflow of the models

 in PNG format

Select the

View Mode

Create Project’s Documentation File

following the MODA’s

standardized description

Download the filled fields

in JSON format

The user can access Easy-MODA 
through the link 
https://www.enaloscloud.novamechani
cs.com/insight/moda/ or by visiting the 
Enalos Cloud Platform and searching 
for the tool.

By clicking the above link, the Graphical 
User Interface (GUI) of Easy-MODA will 
appear (see the Figure on the right).

The user can select among three view 
modes (light, green and dark). 

There are placeholders that guide the 
user through the information that is 
required to be typed into the GUI.  

The user can add a model by clicking 
the “Add Model” button (see next slide 
for more details) and insert a workflow 
picture (see later slides).

Next, the project’s manual document is 
downloaded by clicking on the “Create 
Document” button.

Finally, the user can save the inserted 
data to continue later by clicking on the 
“Export” button, and upload it later by 
clicking on the “Load Version” button.

Retrieve a user case from cloud

by providing its 5-digit serial key 

Save the 

user case/project 

in cloud

Search a model 

in cloud according to specific criteria

https://www.enaloscloud.novamechanics.com/insight/moda/
https://www.enaloscloud.novamechanics.com/insight/moda/


Add model 

button

Type model 

name
Select model

type

Selection of

 the physics-based model category

Selection of

 physics-based model’s sections

By clicking on the “Add Model” button 
(see the Figure on the left), a new line is 
created in the Graphical User Interface, 
where the user types the name of the 
model, select the model’s type (i.e., 
physics-based or data-driven) and 
clicks on the “Edit Model” button so 
that another windows opens where the 
user can fill in the details of the model.

The user shall select the category of the 
physics-based model (i.e., Atomistic, 
Continuity, Electronic, Mesoscopic) 
which leads to an automated filling of 
the rest of the fields of the window.

The physics-based models template 
consists of four sections (i.e., Aspect, 
Physics, Solver, Post) that need to be 
filled to follow the MODA guidelines.

The data-based models template 
consists of only three sections (i.e., 
Aspect, Data, Computational).

We elaborate more on how to fill the 
fields in these windows in the next 
slides. 
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The user can get more 
information about how the 
fields have been filled for 
models developed in other 
projects by moving the mouse 
cursor over the “i” button.

If the user later selects 
another physics-based model 
category the information that 
has already been inserted 
into the fields is erased to 
assure that that the typed 
information is compatible 
with the selected model 
category.

 The user can click on the tabs 
“Aspect”, “Physics”,  
“Solver” and “Post” to fill in all 
of the fields needed to describe 
the model and enhance its re-
usability by others.

The “Scroll down” bar can be 
used to access each field of the 
tab.

Extra Information

 button

placeholder

Scroll down bar

Selection of

 physics-based model sections

Selection of

 physics-based model category



The user can get more 
information about how the 
fields have been filled for 
models developed in other 
projects by moving the mouse 
cursor over the “i” button.

If the user later selects 
another physics-based model 
category the information that 
has already been inserted 
into the fields is erased to 
assure that that the typed 
information is compatible 
with the selected model 
category.

 The user can click on the tabs 
“Aspect”, “Physics”,  
“Solver” and “Post” to fill in all 
of the fields needed to describe 
the model and enhance its re-
usability by others.

The “Scroll down” bar can be 
used to access each field of the 
tab.

If Energy Minimization is applied, 
this information can be omitted

Before change tab, Save button 
should be clicked to save the model

Energy Minimization
Molecular Dynamics
Monte Carlo



The user can get more 
information about how the 
fields have been filled for 
models developed in other 
projects by moving the mouse 
cursor over the “i” button.

If the user later selects 
another physics-based model 
category the information that 
has already been inserted 
into the fields is erased to 
assure that that the typed 
information is compatible 
with the selected model 
category.

 The user can click on the tabs 
“Aspect”, “Physics”,  
“Solver” and “Post” to fill in all 
of the fields needed to describe 
the model and enhance its re-
usability by others.

The “Scroll down” bar can be 
used to access each field of the 
tab.

Molecular Dynamics

Energy Minimization

Monte Carlo

Configuration Biased 
Canonical 
Grand Canonical 

Conjugate gradient 
Hessian free truncated 

Langevin 
Nose Chain constant temperature thermostat
Nose Hoover constant pressure barostat
Nose Hoover constant temperature thermostat
Constrained dynamics rattle 
Constrained dynamics shake 
Newton constant energy 
Nose Hoover constant temperature pressure thermostat-barostat
Rigid Body Dynamics/Fincham 

Model Equations/ Algorithms



The user can get more 
information about how the 
fields have been filled for 
models developed in other 
projects by moving the mouse 
cursor over the “i” button.

If the user later selects 
another physics-based model 
category the information that 
has already been inserted 
into the fields is erased to 
assure that that the typed 
information is compatible 
with the selected model 
category.

 The user can click on the tabs 
“Aspect”, “Physics”,  
“Solver” and “Post” to fill in all 
of the fields needed to describe 
the model and enhance its re-
usability by others.

The “Scroll down” bar can be 
used to access each field of the 
tab.

Molecular Dynamics Energy Minimization Monte Carlo Other



The user can get more 
information about how the 
fields have been filled for 
models developed in other 
projects by moving the mouse 
cursor over the “i” button.

If the user later selects 
another physics-based model 
category the information that 
has already been inserted 
into the fields is erased to 
assure that that the typed 
information is compatible 
with the selected model 
category.

 The user can click on the tabs 
“Aspect”, “Physics”,  
“Solver” and “Post” to fill in all 
of the fields needed to describe 
the model and enhance its re-
usability by others.

The “Scroll down” bar can be 
used to access each field of the 
tab.

Materials Relations

CHARMM, COMB3, COMPASS, trained with Density Functional Theory, 
DREIDING, EAM, MEAM, OPLS, ReaxFF, TRAPPE

Physical quantities for each Material Relation

interatomic distances, bonds, angles, dihedrals
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CHARMM, COMB3, COMPASS, trained with Density Functional Theory, 
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Electromagnetism
Fluid Mechanics
Ordinary Differential Equations (Simple Box approximation)
Solid Mechanics

Extra Dependences



OECD

https://www.doi.org/10.1787/d0de241f-en 

https://www.doi.org/10.1787/d0de241f-en


Scroll down bar

Buttons to change Tabs

Save the data that 

has been filled in

The user can also change 
tabs by selecting the arrow 
buttons at the bottom of 
the model’s window.

If the user wants to save 
the entries (e.g., to 
complete further sections 
at a later time), then the 
“Save Model” button shall 
be used, otherwise the 
information will get lost if 
the user closes the 
window. 

The user should also click 
on the Export Data button 
on the main GUI (see slide 
1) to download the 
inserted information for 
the project and its models 
in order to save its entries 
and to be able to reload it.
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QMRF and MODA

https://one.oecd.org/document/ENV/CBC/MONO(2023)32/ANN1/en/pdf 

https://one.oecd.org/document/ENV/CBC/MONO(2023)32/ANN1/en/pdf


QMRF and MODA



QMRF and MODA



By clicking on the “Upload Workflow 
Picture” button (see the Figure on the 
right), the user can upload the 
workflow image which shall create 
manually based on the information 
inserted in each model.

 The information in the fields 
“Material”, “Geometry” of the 
“Aspect” tab and “time step” and 
“computational boundary conditions” 
in the “Solver” tab are the text of the 
red boxes of the workflow (see bottom 
right of the figure).

 
The information inserted in the 
“numerical solver” field of the 
“Solver” tab is shown in the light blue 
boxes of the workflow (see bottom 
right of the figure).

The field of “physical quantities”  of 
the “Physics” tab is the raw output of 
the workflow (see the green boxes in  
the bottom right of the figure).

The field of “processed output” of the 
“Post” tab is the final (processed)  
output from the model which is 
written in the light green box of the 
workflow (see bottom right of figure).
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By clicking on the “Upload Workflow 
Picture” button (see the Figure on the 
right), the user can upload the 
workflow image which shall create 
manually based on the information 
inserted in each model.

 The information in the fields 
“Material”, “Geometry” of the 
“Aspect” tab and “time step” and 
“computational boundary conditions” 
in the “Solver” tab are the text of the 
red boxes of the workflow (see bottom 
right of the figure).

 
The information inserted in the 
“numerical solver” field of the 
“Solver” tab is shown in the light blue 
boxes of the workflow (see bottom 
right of the figure).

The field of “physical quantities”  of 
the “Physics” tab is the raw output of 
the workflow (see the green boxes in  
the bottom right of the figure).

The field of “processed output” of the 
“Post” tab is the final (processed)  
output from the model which is 
written in the light green box of the 
workflow (see bottom right of figure).

By clicking this link, the EMMC website appears and

Workflow Templates can be downloaded

https://emmc.eu/moda/

https://emmc.eu/moda/


Create Project’s Documentation File

following the MODA’s standardized description

Download 

the filled fields

in JSON format
….

By clicking on the “Create 
Document” button (see the 
bottom of the right hand side 
of the figure), the user can 
get the project’s information 
in pdf format as shown  on 
the left of the figure) 
structured according to the 
MODA guidelines. 

The user can also download 
a JSON file to save the 
information of the model(s) 
in a format compatible with 
Easy-MODA in order to 
upload it later.

For any further modification 
of the document, the user 
can convert the pdf file to a  
doc format and manually 
change it. 



By clicking on the “Cloud” button (see 
the Figure on the right), the user can 
upload a user case from the cloud by 
inserting its 5-digit serial key .

By clicking on the “Search” button 
(see the Figure on the right), the user 
can search a user case from the cloud 
that satisfies specific criteria.  

The list of the use cases of the cloud is 
mentioned at the bottom of the pop-up 
window. The user can search the list of 
the available use cases and load them 
by clicking on them. The first five digits 
of each model in the list are its serial 
key.    
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window. The user can search the list of 
the available use cases and load them 
by clicking on them. The first five digits 
of each model in the list are its serial 
key.    

 

By clicking on the “Save in Cloud” button (see the Figure above), the user can 
upload the use case MODA documentation in the Cloud where it will remain in 

cloud permanently. A warning message appears to confirm that the user 
agrees with the uploading of the MODA document in the cloud.

ATTENTION!!!
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Easy-MODA complies with the CEN Workshop Agreement 
(CWA 17284 “Materials modelling - terminology, 
classification and metadata”) which can be found in the 
EMMC webpage. 

https://emmc.eu/moda/

https://emmc.eu/moda/


IDENTIFYING THE WORKFLOW



Let’s try to make a MODA documentation for the workflow proposed on the paper: 

SAFENANOSCOPE

https://doi.org/10.1016/j.csbj.2024.03.020

https://doi.org/10.1016/j.csbj.2024.03.020


SAFENANOSCOPE

https://doi.org/10.1016/j.csbj.2024.03.020

https://doi.org/10.1016/j.csbj.2024.03.020


This tool is based on two tools of Enalos Cloud platform

SAFENANOSCOPE

https://doi.org/10.1016/j.csbj.2024.03.020

https://doi.org/10.1016/j.csbj.2024.03.020




ASCOT

https://doi.org/10.1016/j.csbj.2024.03.011

https://doi.org/10.1016/j.csbj.2024.05.039

https://doi.org/10.1016/j.csbj.2024.03.011
https://doi.org/10.1016/j.csbj.2024.05.039


Experimental DescriptorsAtomistic Descriptors SAFENANOSCOPE
https://doi.org/10.1016/j.csbj.2024.03.020

https://doi.org/10.1016/j.csbj.2024.03.020




UANANODOCK

https://doi.org/10.1021/acs.jcim.4c02292

https://doi.org/10.1021/acs.jcim.4c02292


UANANODOCK



UANANODOCK

https://doi.org/10.1021/acs.jcim.4c02292

https://doi.org/10.1021/acs.jcim.4c02292


TITANIA

https://doi.org/10.1007/s11030-025-11196-5 

https://doi.org/10.1007/s11030-025-11196-5


TITANIA

https://doi.org/10.1007/s11030-025-11196-5 

https://doi.org/10.1007/s11030-025-11196-5


TITANIA

https://doi.org/10.1007/s11030-025-11196-5 

https://doi.org/10.1007/s11030-025-11196-5


TITANIA

https://doi.org/10.1007/s11030-025-11196-5 

https://doi.org/10.1007/s11030-025-11196-5


TITANIA

https://doi.org/10.1007/s11030-025-11196-5 

https://doi.org/10.1007/s11030-025-11196-5


Functions menu

Input spreadsheet Output spreadsheet

Tabs

Workflow outline

Function

A zero-code software application for 
data manipulation and model 

development
https://www.docs.isalos.novamechanics.com/ 

https://enaloscloud.novamechanics.com/novamechanicssystem/userregistration/ 

https://www.docs.isalos.novamechanics.com/
https://enaloscloud.novamechanics.com/novamechanicssystem/userregistration/


FUTURE IMPROVEMENTS

Directly incorporating the QMRF report into MODA template by uploading the QMRF File

Increasing the dependency depth based on user selections.

Automated filling of the MODA workflow Figure based on the input of the user.

Integration with CHADA

Upload already developed scientific workflows into Easy-MODA and store them in the Easy-MODA database 

Include all updates to the MODA documentation introduced by EMMC



CONCLUSIONS

email: info@novamechanics.com 

Modification of previously stored workflows/models

Easy-MODA ensures that every relevant detail is captured in a harmonised and standardised manner, enhancing clarity 
and consistency across the scientific community and improving model interoperability and reusability (consistent with 
the FAIR principles).

Registration of use cases/projects (MODA-based metadata regarding the models) is achieved in a cloud from which the 
use cases can be retrieved and searched according to user-defined criteria 

The flexibility of Easy-MODA offers users the ability to customise fields as needed, to modify or expand the pre-filled fields to 
document unconventional workflows. 

Easy-MODA is a freely accessible web tool open to all users which is hosted in the Enalos Cloud Platform .

mailto:info@novamechanics.com


THANK YOU

email: info@novamechanics.com 

mailto:info@novamechanics.com


QUESTIONS?

email: info@novamechanics.com 

mailto:info@novamechanics.com
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