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About This Guide

« In this guide, we target individuals who are using Winmostar for the first time. We will
introduce the installation procedure and the basic operations to ensure a smooth user
experience.

« If you encounter any uncertainties or if the software does not operate as described in
this guide, please first refer to Frequently Asked Questions (FAQ) page, which is
updated regularly: https://winmostar.com/en/faqg/ .

« 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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What is Winmostar?

« Winmostar is an integrated GUI software that provides a simulation environment for

quantum chemical calculations, molecular dynamics calculations, and ab-initio
calculations.

« It serves as a backend for programs (solvers) for quantum chemical calculations,
molecular dynamics calculations, and ab-initio calculations, offering pre- and post-
processing, file and process management, and data visualization functionalities. The
corresponding solvers include GAMESS, Gaussian, LAMMPS, and Quantum ESPRESSO.

« For more details, please refer to the official Winmostar website.
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How to set up Winmostar

« Follow the installation instructions at https://winmostar.com/en/installation/
to install not only Winmostar but also various solvers.
« We recommend installing Latest Stable Release.

(1) If you have not obtained a license code, please check the Feature List, register and acquire the license
at the following links.

FREE edition

STUDENT Edition
PROFESSIONAL Edition
PROFESSIONAL Edition (Trial)

(2) Download and save winmostar0O_setup_X.X.X.exe in a suitable folder and execute it.
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Operating modes

« With Project Mode feature introduced in
V11, users can manage jobs without
being consciously aware of individual
files. We recommend this mode for users
with versions other than FREE edition.

As of April 2023, some solvers, such as OpenMX and
FDMNES, are not yet supported. We are planning to
provide support for these solvers in subsequent
releases.

« In File Mode, users explicitly create and
manage individual files. The operation

method is the same as in V10 and earlier.

This mode is used by users of FREE
edition, in cases where solvers are not
compatible with Project Mode, and when
calculations are performed using input
files created outside of Winmostar for
various solvers.

YN winmostar

File Edit Select View QM MD Solid Add-On Tool:

¥ Recentproects =)
O —— Ot
E ALL END EE
L%}
¥ Froject
Werkng “olders (toluen) Options ¥ || -
workl_LMP_MIN END
& work2_LMP_NVT o =
© L workd_LWP_NPT END
e -
| L
i
Action 0
1 Cosranste (nes) - e
5 Log £
Log (Extracted) l
H somaton =
B2 Enegy pot
[ oiffusion ConstantMsD =
[# Radal Dstributen Functon
o]
[3 scattering Function
% stabic Dislectric Constan
S

it Select View QM MD Solid Add-On Tools Window

File
Do-DA-2EHB  -000EE awiom

snn
Mrkdl m e 320

w  Help

D0 H-0 BB arm O O [ [ @ save wrac
BeentH |- @ @ D~§'~H\% Fragment -CH

Temporary File (temp.wm) Edited

1,500 H nosnM nus

asliv e 75233 2= 16755704

engihe 20143668 Angles 22.35967 Dihedrale ~22.79506 Lper- 3.82756

sy P 8 § W

IR L
ﬁ%@lmg%fw

ool DT A TS
bt iy
el

IV 5

98 lable: U (GM 0 Uu Qrtis= 0.599)
- 0.981782 glcm w3
4. 790163 b 24 790163 c= 24 79n sa

e\pna‘ 90.00000 beta- 90.00000 gamma= 90.00000

Help

1,

+ 100%

BN =)

M2 m HE 3 bl (Hoo Label/theres) -
viRmae | P & H & P B &L

=

[ » reyveres

¥ Coordnates

Format  @)x1z Ozwvarx
Flew X Y z

]
1

Ttems [ loptriag [ Icharge [ JName [ ]Spin Density

Propertes Index 21 Element M

| Coordnate  -1.400065 -3.14628 0.000529
OptFlag 1 ~ M

SR/ Lbedin Chares

a f i+ @ @D d HS %

[ M= 24 CONAHI0OZ M= 134.19
Marked Order. 24 - 1-2- 10

[y Marked atom: X= - = -3.14628 Z= 0.000529
Lengih= 3.443727 Angle= 113.96661 Dihedral= * Lper= "

& 8 B

TOQHeO0I

u 6 H
v

L

T3HAsk -CH3 v Replace| &£ £ @‘ [ f‘

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

% &

+ 100%

23 L1083
To - 1La00]

Ttems, [loptFiag  [charge [IName []5pin Density

Froperties Index 24  Eement H
Coordinate 1400065 | -3,14628 0.000523

OptFlag 1 ~|l ~|l




List of Files Constituting Winmostar

« The contents of the folder where Winmostar was installed are as follows. (Only a part is
listed.)

winmostar.exe : Main application (Winmostar)
winmosjm.exe : Application for managing local jobs (Winmostar Job Manager)
winmosgl.exe : Application for displaying molecular orbitals, etc.

(Winmostar Viewer)

winmosunit.exe : Unit converter (Winmostar Unit Converter)

UserPref\
UserData\
Samples\
Manual\

YN winmostar

: Folder containing user settings

: Default folder for saving calculation data

: Folder containing sample data

: Folder containing manuals R BE e
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Manual
nal Samples
UserData
UserPref
wm_system
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Example: MO calculation of toluene molecule

« As an example, we will calculate the molecular orbitals of an isolated toluene molecule.
— Here, we will use MOPAC, a semi-empirical quantum chemical solver.

— We will introduce the procedures for both Project Mode (see page 9 onwards) and
File Mode (see page 15 onwards).
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Project mode: Launching Winmostar

If you are using FREE edition, please proceed to page 15.

Launch winmostar.exe, and once the initial
Create New Project (3D) in Project mode.

@ winmostar (PREMIUM) V11.6.0

- [m] X
File Edit Select View QM MD Solid Add-On Tools Window Help

Ce-0Ad3-C BB -0 © O [ E @ sober MoPac v M & @ H @ [= ebelchage (Hide Label/Charge)
Bementh 1 [+ @ @ D @ H % 9% Fraoment o0 virepee|| o & 0 B F % 5T
¥ Recent projects

| » Animation
Proiect Status Project mode | S—
Y WOr
tolune ALL END ] Create New Praject (30) | b
¥ Coordinates
[»] Create new project (20)... Jser Manual

Format ®xrz (O Z-Matrix
Create new project (SMILES)... =
¥ Project

screen appears, please click on

Elen X
h]  create new project (Import File)...

Status File mode (V10 compatibility mode)

(] Create New File...

Enter 'toluene’ for Project name and click Save.

A folder named "toluene.wmpjdata" will be created, housing the files related to this project.

Within it, "toluene.wmpj" will be generated, containing the main information for this
project. (For details, click here)

@ New project

Pt e EECI . |
Location (@ Arbitrary folder Ci#winmos 118Use ¥
Al

(O Last opened folder

Ci¥winmos 11¥UserData¥

(O UserData folder C:¥winmos 11¥UserData¥

Description (Optional)

Save
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Project mode: Main Window Configuration

« A structure showing C atoms (green) bonded to
both Coordinate Viewer and Viewport.
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Project mode: Modeling

« You will create the structure of the molecule to be calculated. There are four methods to
do this: (A) input using a structural formula, (B) input via SMILES, (C) loading from an
existing file, and (D) manually creating a 3D structure. In this guide, we will use method

(C).

« Click on File | Import | Samples File | toluene.mol and then click on 'Discard and
import'. The 3D structure of toluene will appear in Viewport.

— If you want to load a different file at this stage, you can use File | Import File instead.
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Eile Edit Select View QM MD Solid Add-On Tools Window Hel

L[5 New Project...
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[=4 Open Project...
Open Recent Project
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Close
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Project mode: Calculation

Select 'MOPAC' in Solver at the top of the main window, and click Workflow Setup

(The button name will be displayed when you hover over it.)

~ | Replg

CNDO/S
GAMESS

Gaussian

Run.
@ MOPAC Workflow Setup - O *
Preset Optimize ~ #of Jobs: | + D -
Enable parameter /structure scan Config...
1st job +
Task Optimize v Method |AM1 v [Junwr
Charge 0 v Multiplicity | 1 W
Details...

Reset... Import... [* | Bxport...
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In MOPAC Workflow Setup window, modify the calculation conditions as necessary.
In this guide, we will click OK with the default settings. In Job Setting window, click
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Project mode: Calculation

« Winmostar Job Manager is launched, and the job is executed through Winmostar
Job Manager. While the solver is running (in this calculation, it takes less than a
second), a black window appears.

« In Working Folders at Project Area, the job for this instance, 'workl_MOP_OPT/,
appears and its Status changes from PEND (black) — RUN (green) — END (blue).
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Project mode: Analysis

« When State changes to END, click on the MO & Charge below it.

« Energy Level Diagram and Surface Setup windows will open. Clicking Draw in

Surface Setup window will launch Winmostar Viewer, and the HOMO orbital will be

displayed.

@ surface Setup - a
File(E)
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Draw Style Smooth v | [JDrawboundary  []Dump cube file
Transparency 0.2 ~ | [JDraw contour map
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Export... ¥
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¥ Project
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L
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File mode: Launching Winmostar

« Launch winmostar.exe, and once the initial screen appears, please click on

Create New File in File mode.
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©  create new project (SMILES)... Elen X Y z

|'£| Create new project (Import File)...

e inie) Felelr Options ¥ 1
File mode (V10 compatibility mode)
| Create New File...

s [JoptFiag  []Charge []Name []spin Density

Properties  Index Element

Use look and feel like V10 Coordinate

Use look and feel for V11 Opefiag || V! >l -
Atom1 Atom2 Atom3

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



File mode: Main Window Configuration

« A structure showing C atoms (green) bonded to
both Coordinate Viewer and Viewport.

will appear in
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File mode: Modeling

« You will create the structure of the molecule to be calculated. There are four methods to
do this: (A) input using a structural formula, (B) input via SMILES, (C) loading from an
existing file, and (D) manually creating a 3D structure. In this guide, we will use method
(©).

« Click on File | Import | Samples File | toluene.mol and then click on 'Discard and
import'. The 3D structure of toluene will appear in Viewport.

— If you want to load a different file at this stage, you can use File | Import File instead.

(@ C:¥winmos11¥UserData¥toluen wmpjdatatoluen.wmpj - Winmostar (PREMIU - d
File Edit Select View QM MD Solid Add-On Tools Window Hel dia.mol2 Import Flle ><
[ New Project.. Cirl+Alt+N H-mE 0 ethanol_am1.mol2 m] C
New Project with Current Model.. fe.cif
ki Open Project.. crsar:0  WH G 96 | Fragment |0 orocenegms & & Do vou want to discard the current content and load a new structure?
Open Recent Project » E graphene_water_graphene.mol2
Project o N=2 CH M=13.02 graphite.cif
D N EE Cirl+N Marked Order: 1 -2 -0 h2xyz A A
= pei B Tt I — | Discard and import_| le Cancel
Open Recent File indigo.mol
c o Lx init.dat
B saveFie crlss | fieit
B SoeFies ez
Close crsw | gEpping ket ok
=1 mg2si.cif
i Import File... naclcif
Import Recent File 0 nicif
import ® SMILES.. e
f ExportFile... [ Structural Formula... nial.cif
Export Sample File nio.cif
[§ Getinfo pe_amibce_50_20.mol2
[ Open in Text Editor fe) pio_ab.com
@ Show in Explorer pp_am1ibce 15 50.mol2
Exit J-' propyl
%‘m\/
thipdb
tio2_rutile.cif
tms.dat
toluene.mol
water_liquid.data
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File mode: Calculation

« Select 'MOPAC' in Solver at the top of the main window, and click Keyword Setup.
(The button name will be displayed when you hover over it.)

(¢ L
v | Replag aMESS

» A Keyword Setu p...l{Shift+CtrI+C]i
Gaussian @ ' '

« In MOPAC Keyword Setup window, you can modify the keywords based on the
calculation conditions. In this guide, we will click Run with the default settings.

CNDO/S

@ MOPAC Keyword Setup - ] X
Hamiltonian [AM1 | Method  [EF v]

Charee [ | putt [ v]oPreN [ ] ]
MM [MMOK ] GNORM  [0.05 ] LARGE | ]

GRAPH [GRAPHF .| EXTERNAL | v]

STEP [ “]PoNT | VT [ ]

Jaux [Jalvecs [Jeonps [JENPART  [JESP
[JEXCITED []GEO-OK  [JMOZYME [ NOINTER

[JoLoFpc [JPOLAR  []PRECISE []SYMMETRY
JuHF MVECTORS [xvZ
A Export.. 0K Cancel £ Run

Others

Winmostar
Goordinate format | XYZ ~
Save as Default |+

Reset. | Import. | Export.. oK Cancel 3 Run
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File mode: Calculation

- Before starting a new job, a dialog with the message “Save the input file before
starting a new calculation" will appear. Enter "toluene" as File name and click
Save. A file named "toluene.dat" will be created under "winmosl11¥UserData," and
Winmostar will launch MOPAC using "toluene.dat" as the input file.

@ Save the input file before starting a new calculation X
"k » ThisPC » OS(C) » winmosll » UserData w & Search UserData

File name: toluenEI

Save as type:  MOPAC Inpu¥ File (*.dat,*.mop)

~ Hide Folders Save < el

Note: For solvers other than MOPAC and CNDQO/S, Winmostar Job Manager will launch, and
jobs will be executed through Winmostar Job Manager.
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File mode: Calculation

« During the solver execution (which takes less than a second in this calculation), a
black window will appear.

« Once the calculation is completed, it will automatically proceed as follows (specific to
MOPAC and CNDOQO/S):

— An output file with logs (toluene.out) will be opened in a text file.

— The output file with the final structure (toluene.arc) will be opened in the main
window.

« After each calculation, always check the logs and the final structure to determine
whether the calculation finished normally or ended with an error.

_| toluene.out - Notepad - [m] X
Element H 1 + Fr it -CH3 v/ R
File Edit Format View Help ement 1+ @ @ D @ H % % | Fregmen

| ~ [ N=15 C7Hs M=5214
*% [MOPAC] Yer .6 ; by Or. James J.I 'S Marked Order: 15-1-0-0
*k FRANK J. SEILER RES. LAB., U.S. AIR FORCE ACADEMY, COLD. ¢ [T] Marked Atom: X= 1888533 Y= -1.040402 2= -0.000144
%% MOPACG.03 ON Windows35,NT,XP ; by N.Senda(Tenct Length= 2.156153 Angle= * Dihedral= * Lper= *
&8
M1 CALCULATION RESULTS ]
Winmostar 3
B e e R e e PP e e R T E PP PP ESE LR Te S PR IEE LSS LRELE
* MOPAC: VERSION 6.03 CALC'D. 18-0c b=
% VECTORS - FINAL EIGENVECTORS TO BE PRINTED L2
*  GRAPH - GENERATE FILE FOR GRAPHICS o
X MMOK - APPLY My CORRECTION TO COMH BARRIER
* = - A TIME OF 3600.0 SECONDS REQUESTED &
% OUMP=N - RESTART FILE WRITTEN EVERY 3600.0 SECONDS
* EF - USE EF ROUTINE FOR MINIMUM SEARCH H
* MM - THE AMT HAMILTONIAN TO BE USED
% PRECISE - CRITERIA TO BE [NCREASED BY 100 TIMES i )
* NOINTER - [NTERATOMIC DISTANCES NOT TO BE PRINTED
% GNCRM= - EXIT WHEN GRADIENT NORM DROPS BELOW .500E-O1 @]
B P e e PP e e RS PP T e e S e LRSS PP IS EES C LR
=
AM1 EF PRECISE GNORM=0.05 NOINTER GRAPHF YECTORS MMOK frec) \
Winmostar o er
" Charges Available: Mulliken (Qtot=0.00,Qrms= 0.123)
ATOM  PHEMTCAL  ROND | ENATH RONN ANRT E TWIRT AN | = Dipole momemt: 0.263 Debye
Ln1, Col 1 100%  Windows (CRLF) UTF-8 (o] ] + 100
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File mode: Analysis

Click on Analyses at the top of the main window, and then click on MO & Charge
(mgf). A dialog will open. By default, the output file associated with the file currently
opened in the main window (toluene.mgf) Wwill be selected, so simply click Open.

= [« )( = IE;‘ Label/Charge (Hide Label/Chare
P MO & Charge (mgf)...
B o7 Anal)}!si ’_Lﬁ R (out)...
»  Animator

Energy Level Diagram and Surface Setup windows will open. When you click Draw
in Surface Setup window, Winmostar Viewer will Iaunch d|splay|ng the HOMO

O rb Ita | @ roumnemg? MO #14 isovar=003 - Winmostar Viewsr V11 62
Fle View Melp

@ Energy Leve - a X @ surface Setup - a x
HOMO: 18 Unit: O Hartree File(F)
HOMO-LUNO Gap: @ev C:¥winmos 11¥UserData¥toluene.mgf

9.8501 ¥ B

Offset Quantity f0] v

LUMO Energy: ( 5

0.5200 eY

Selected MO 18 { | Show Diagram

HOMO Enerey: Scale :]v Diagr

-9.9301 eV < >

gg gjgg:g Draw Style Smooth | [T]Draw boundary [ ]Dump cube file
32 5.2268

a1 5.1962 Transparency 0.2 ~ | []Draw contour map

30 4.8147

29 4.7352 Isosurface Value |0.03

Items [loptFlag
Properties Index 15  Element
Coordinate  1.888533 -1.0404(

[ ] +| 100% | |OPtFeg |1 hd L
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For the next step

First, from within Tutorials at https://winmostar.com/en/tutorials/index.html, trace
Basic tutorial of the solver you want to use. After that, trace the tutorial of the system
you're interested in.

Tutorial

Molecular modeling

Please refer to User manual at https://winmostar.com/en/manuals/ for more details.

If you have any questions or issues, please check our Frequently
asked questions at https://winmostar.com/en/manual en/html/fag/fag.html.
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