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• This manual is a tutorial demonstrating use cases for Winmostar V11.

• For those using Winmostar V11 for the first time, please consult Beginner's Guide.

• For those who wish to explore the details of each feature, please refer to Winmostar User Manual.

• If you are unable to proceed with the operations as outlined in this manual, please first 
consult  Frequently asked questions.

• If your issue is not resolved through the Frequently Asked Questions, for the purpose of 
information accumulation and management, please contact us from Contact. Attach files generated 
at the time of the issue and provide steps to reproduce the problem.

• The copyright for this document is held by X-Ability Co., Ltd. Any copying or duplication of the 

content in any form without the express permission of X-Ability Co., Ltd. is strictly prohibited.
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• We will obtain various thermodynamic properties, radial distribution functions, self-diffusion 
coefficients, specific heats, and compressibility of tetrahydrofuran (THF) liquid under room
temperature and atmospheric pressure using molecular dynamics calculations with Gromacs 
(employing GAFF and AM1-BCC charges). For equilibration, we will perform energy 
minimization, constant temperature MD, and constant temperature-pressure MD. Following 
this, the main calculation will again be executed under constant temperature and pressure 
conditions using MD.

Procedure Overview:

Note:

• The number of steps and molecules will vary depending on the type of system, the physical 
properties you want to calculate, and the desired level of accuracy.

• The choice of force field and type of charges significantly affects the results of the 
calculations.

B. Execution of Calculations
(A)Assignment of the force field.
(B)Equilibration calculations.
(Energy minimization→
Constant temperature MD→
Constant temperature and pressure MD)
(C)Main calculation.
(constant temperature and pressure MD)

A. System Modeling
(A)Creation of a single molecule.
(B)Assignment of charges.
(C)Creation of the liquid phase.
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Overview

THE Molecule

C. Result Analysis
Various thermodynamic 
properties.
Radial distribution functions.
Self-diffusion coefficients.
Specific heat and 
compressibility.
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• To use this feature, it is necessary to set up Cygwin.

• https://winmostar.com/en/installation/ Set up Cygwin by following the configuration
steps outlined in the installation instructions.

• By default, it is installed directly under C:, but you can install it in a location of your 
choice by changing the 'Program Path' > 'Cygwin' in Winmostar Preference.
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Operating Environment Settings

here
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V11 offers two operating modes: Project Mode and File Mode.

This manual focuses on operations in Project Mode.
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Operating Modes of Winmostar V11

Project Mode New Features in V11

Users can manage jobs without having to 
manage individual files.
We generally recommend using this mode.

File Mode

Users explicitly create and manage 
individual files.
The operational procedure is the same as 
from V10 and earlier versions.
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A. Launch Winmostar and click Create New Project (3D). If Winmostar is already
running, first click File | Close.

B. Enter 'thf_liquid' for Project name and click Save.
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A. System Modeling (A)Creation of a Single Molecule
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For details on creating an initial structure, please refer to Molecular Modeling
Organic Molecules Tutorial.
In this section, we will load an existing molecular structure file.
A. Click File | Import | Sample File | thf.pdb

- If you wish to load a different file at this stage, use File | Import File instead.
B. In Import File dialog, click Discard and import.
C. Verify that the desired molecule appears in Viewport.
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A. System Modeling (A)Creation of a Single Molecule

https://winmostar.com/en/tutorials/MolecularModeling_tutorial_1(OrganicMolecules).pdf
https://winmostar.com/en/tutorials/MolecularModeling_tutorial_1(OrganicMolecules).pdf


A. Click Assign Charges Automatically.

B. Click OK in Assign charges window.

C. After a black window appears several times, click OK when the message 'Successfully
assigned charges' is displayed.
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A. System Modeling (B)Assignment of Charges
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A. Verify that 'Charges Available: User (Qtot=0.00, Qrms=0.141)' is displayed at the 
bottom of Viewport, ensuring that the total value is 0 and each atom has been 
assigned a non-zero User charge.

B. To graphically display the charges, click View | Labels/Charges | Show User 
Charge.

C. To undo step B, click View | Labels/Charges | Hide Label/Charge.

A. System Modeling (B)Assignment of Charges



A. Click    Solvate/Build cell.

B. Click Add Displayed Molecule, enter '100' in the dialog that appears, and then
click OK.
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A. System Modeling (C)Creation of the Liquid Phase



A. Verify the settings of Simulation Cell. (In this manual, we will proceed without
making any specific changes.)

B. When you click Build, a black terminal window will appear for a few seconds, and
upon successful processing, the message 'The system has been successfully built'
will be displayed. A system with 100 THF molecules aligned at 0.6 g/cm³ will appear.
The size and density of the system are displayed at the bottom of Viewport.
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A. System Modeling (C)Creation of the Liquid Phase



A. Select Gromacs from Toolbar's Solver.

B.  Click Workflow Setup.

C. When Assign force field parameters window opens, click OK at the bottom right. A 
black terminal window will appear for a few seconds. Once the processing is 
successful and the message 'Assigned force field parameters' is displayed, click OK.
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B. Execution of Calculation (A)Assignment of Force Field
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A. In Gromacs Workflow Setup window, verify the computation flow. No specific
settings are changed here. With this setup, a total of three jobs are executed
consecutively: Energy Minimization (Minimize), Constant Temperature MD (NVT),
and Constant Temperature and Pressure MD (NPT).

B. If you need to change Simulation time, Temperature, or Pressure for each 
calculation, modify the relevant sections. (This is not required for the purpose of this 
manual).
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B. Execution of Calculation (B)Equilibration Calculations
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A. If you want to reduce computational accuracy to finish calculations more quickly, 
change Precision setting to 'Low' for all three jobs: 1st job, 2nd job, and 3rd job. 
If not, proceed to the next page.

Note: Without reducing computational accuracy, the time taken can range from several hours to half a 
day depending on machine specifications. However, reducing accuracy can shorten this to just a few 
minutes. Be aware that reducing accuracy may decrease the stability of the calculations.
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B. Execution of Calculation (B)Equilibration Calculations



In this case, after the calculation for (A) Minimize is executed, the calculation for (B) NVT 
will  be performed. The information on atomic coordinates and velocit ies is 
automatically transferred between the consecutively executed calculations, ensuring that 
the final structure of (A) matches the initial structure of (B). Similarly, following the 
(B) NVT calculation, the (C) NPT calculation is executed. Each calculation is 
performed within its respective work folder.
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Supplement: Flow of Executing Calculations

work1_LMP_MIN

Working folder

work2_LMP_NVT

work3_LMP_NPT
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(If working with remote jobs, please proceed here first.)

A. Click OK at the bottom right of Gromacs Workflow Setup window.

B. Click Run in Job Setting window. Winmostar Job Manager will start in the background, 
and a black console window, as shown in the right figure, will appear, indicating the start 
of the calculation.

Supplement: If you want to modify the input files yourself or wish to copy them to a remote server for 
use, check the option 'Do not run job after saving files' in the job settings window and then click Run. 
To execute the calculations after saving, go to File | Project | Selected Woking Folder | Run.
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B. Execution of Calculation (B)Equilibration Calculations

https://winmostar.com/en/tutorials/RemoteJob_tutorial_1(ProjectMode).pdf


A. Upon returning to the main window (it's fine even if the calculations are still running), the 
parent-child relationship of the three work folders corresponding to each job in the 
Gromacs Workflow Setup window will be displayed in a tree structure in Project Area.

B. In Viewport, the input file of the first work folder (work1_GMX_MIN) will automatically be 
opened. You can also confirm this at the top of Viewport.
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B. Execution of Calculation (B)Equilibration Calculations



A. Based on the progress of the calculation, the status of each working folder in 

Project Area changes from PEND (black) → RUN (green) → END (blue).

B. Wait until the status of all work folders changes to END (blue). During this time, the 
status of the recently used project 'thf_liquid' will also change to ALL END (blue).
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B. Execution of Calculation (B)Equilibration Calculations



A. If you want to view the main contents of each calculation's log, select the 
relevant calculation's working folder in Working Folders section of Project Area, 
then click Log(Extracted) under Action. （This feature is exclusive to the 
Professional Premium Edition.）

B. If you wish to view the complete log, click Log.
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B. Execution of Calculation (B)Equilibration Calculations



According to the procedure on page 24, it is necessary to confirm that temperature,
potential energy, pressure, and density have converged in the equilibration calculations.
If they have not converged, continue to execute additional calculations while
appropriately adjusting the conditions as per the procedure on pages 21-22 until 
convergence is achieved.

Example:
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Supplement: Verifying the Convergence of 
Thermodynamic Quantities in Equilibration Calculations

work1_GMX_MIN (Energy Minimization) 
for Potential (Potential Energy)

work2_GMX_NVT (Constant 
Temperature MD) for 
Temperature (Temperature)

work3_GMX_NPT (Constant 
Temperature and Pressure MD) for 
Density (Density)

Note: Be aware that the convergence of density can be
particularly slow.
Also note that in the examples given in this manual,
the determination of convergence may be insufficient,
thus longer duration calculations are preferable.

Copyright 2008-2023 X-Ability Co., Ltd. Powered by ChatGPT-4



A. After the status of the original work folder (in this case, work3_GMX_NPT) has 
changed to END（bulue）, click  (Workflow Setup).

B. Click Yes in Information dialog.

C. Select the original work folder (work3_GMX_NPT) in Select working folder and then 
click OK.

D. Select 'Fluid/Amorphous NPT Production' in Preset.

E. If you want to decrease the computational accuracy to speed up the calculation, 
change Precision to 'Low'.
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B. Execution of Calculation (C)The Main Calculation
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A. Click OK and then click Run in Job Setting window.
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B. Execution of Calculation (C)The Main Calculation



From this point onward, it is possible to skip steps that do not pertain to the analysis 
items you wish to check.

A. Click the relevant work folder in Project display area (here, we will use 
'work1_GMX_MIN').

B. When you click Animation in Action, Animation display area will appear on the 
right side of the main window. Clicking the button will display the calculation 
process as an animation.
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C. Result Analysis  Animation
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A. Click the relevant work folder in Project Area (here we will use 
'work1_GMX_MIN').

B. When you click Energy plot in Action, Energy Plot window will appear. Check the 
physical quantity you want to visualize in Energy Terms (here we choose 'Potential' 
for potential energy), and when you click Draw, a graph showing the time variation 
will be displayed.
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C. Result Analysis  Temporal Variation and Averages 
of Energy and Other Parameters
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A. When you want to check the average values, click Calc Ave. Click OK when prompted 
with 'Enter first frame to read'. A text file will open, displaying the average values and 
standard errors of various physical quantities. Please note that average values, except 
for calculations that have reached a certain degree of equilibration (in this manual, 
corresponding to 'work4_GMX_NPT'), may not have physical significance.

B. After confirming, click Close to close Energy Plot window.
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C. Result Analysis  Temporal Changes and Averages 
of Energy and Other Quantities
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A. Click the relevant work folder in Project Area (here, we will use 
'work4_GMX_NPT').

B. When you click Radial Distribution Function in Action, Radial Distribution 
Function window will appear. To obtain the radial distribution function not for all 
atoms but specifically between certain atoms, click Create Group.
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C. Result Analysis  Radial Distribution Function
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A. In Create Group window, select '2: MOL01' (which refers to THF in this case) in
Current Group, choose 'O3' in Extracted Atom Names, and click Create.

– Beforehand, by checking View | Labels/Charges | Show Name in the main 
window, you can verify the Atom Names of each atom in Viewport.

– Also, by clicking MD | Gromacs | Analysis | Radial Distribution Function and 
selecting a pre-created .ndx file, you can further fine-tune the analysis target 
groups. .ndx files can be created from Select menu in the main window. (Refer 
to the user manual for details)

B. When prompted with 'New Group Name', enter 'oxygen' and click OK.

C. Once the terminal window appears and the process is complete, click Close.
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C. Result Analysis  Radial Distribution Function
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A. Select the recently created 'oxygen' for both Reference Group and Target Group,
and click Draw to output the radial distribution function between oxygen atoms.

B. After reviewing the graph, click Close.
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C. Result Analysis  Radial Distribution Function



A. Click the relevant work folder in Project Area (here we will use 'work4_GMX_MIN').

B. When you click Diffusion Constant/MSD in Action, Diffusion 
Constant/Mean Square Displacement window will appear. Clicking Draw will display 
the graph of the mean square displacement and the self-diffusion coefficient (Diffusion 
Constant).

Supplement: Ideally, the self-diffusion coefficient should be determined from NVT calculations, but in this manual, it is simplistically derived from 
NPT calculations (refer to J. Chem. Phys. 153, 021101 (2020) and similar sources).
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C. Result Analysis  Self-Diffusion Coefficient
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• For detailed information on each feature, please refer to Winmostar User Manual.

• If you are unable to proceed as instructed in this guide, please first 
refer Frequently asked questions.

• If FAQs do not resolve your issue, for the purposes of information accumulation and 
management, please contact us through Contact, detailing the steps to reproduce the 
issue and attaching any generated files at that time.
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Troubleshooting and Additional Resources

Winmostar User Manual
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