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Configure

You must set up Cygwin to use Gromacs on Winmostar.

* Obtain the installer for Cygwin, which contains the all programs needed by
Winmostar, at https://winmostar.com/en/manual_en.html.

2. Installation Guides for Solvers

For Windows

L. & N N |

l CYgwWin_wm_y7_ 20160926 exe(41FMB) #NWChem /Gromacs/Amber Window Build Package{Cygwin)
(For Experts)NWChem/Gmmac5/Amber Build with Cygwin  #we recomend to use cygwin_wm_v7_20160926.exe
BAMESS Installation Guide

LAMMPS Installation Guide

« When you change the installation path for Cygwin from the default one,
specify it on the preference panel.

‘H Preference = =

Basic | View | Program Path

lid Tools Hem

I Editor : notepad (1)EAMESS : CEWINGAMESS¥gamess, 11.exe
W F{EDI H 1 W th ZE Jmal c:¥jmol-11.5 ¢ ESS: C:¥Users¥sakamaki¥Deskhop¥workd| | .,
\rr:? 2 Z:? 2 Mercur: o C:¥Program Files (xB)¥CLviewd¥ ) |, Gaussian : c:¥g03w¥gl3.ex
' ' ol -----------—
POY-Ray C:¥Program Files¥POv-Ray¥v3. 7¥hbi) || Cyguin : CECyguin_iwm I
. - L B N N N N N § § § | -
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Note

* The simulation steps required are depend on the molecular species and
initial density.

* To obtain accurate and reproducible results, you have to set long simulation
time.

* The method for interaction calculations and/or the force field also affect
the simulation results.
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MD of component 1 liquid phase
(modeling)

In this tutorial, the component 1 is benzene.
1. Click —C6H5.
2. Click Repl.

= B +H| ﬂ ﬂ §| ﬁ (_JPlain (® Narmal [ | Mumber
@ \
Add & | -CeHS | -CEHS v [N Zoom | -0
winmastar 12 CoHl #2.11 1.0957 0 0 Aitom 1 95 )—{" o
2-12-1-2 Leng=4.98¥4 Ang=0 Dihed=0 Lper=0H
Bond 10 2

AM1 EF PRECISE GNORM=0.05 NOINTER GRAFHF MMOK

Winmostar
1C 1 10 110 1 0 0 u
2 H E1 0 1 1 1 10 10
iC 1 120.0018 1 10 1 |
4C 1 119.5984 1 179.9883 1 1 3
50 1 120.0021 1 0.028 1 4 1 3
B C 1 119.8993 1 0.028 1 31 4
70 1 119.8973 1 -0.0166 1 54 1
4 H 1119898 1 173.872 1 4 1 3
aH 1 120.0066 1 173.8743 1 541
10 H 1 120.0016 1 -0.0044 1 i1 2
11 H 1 120.0033 1 179.9829 1 [
12 H 1 120.0043 1 -179.8984 1 708 4
2 H 1099666 |0 i 1 i I
¥ [13%2Z 1 vl w1 v
_—
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771, MD of component 1 liquid phase

(modeling)

1. Click File | Save as.
2. Save as benzene. The file extension should be MOL2.

) £ R TR
File Edit View Semi-Empirical QM  MI © ) v 1l « UserData » , Vo

Mew Ctrl+MN 238 v HLTALS -

Open Ctrl+0O it BEEAD BH Sy
Open Recent > 8 5o0-F RS —HE AR A
Ll B RIS
Reload Shift+Ctrl+R
Append
i B TS
Save Ctrl+5
Save As Shift+Ctrl+5
£
TrAILE(N): |benzene

TPANOEE(T): MOL2(*:mol2) €

< DA -DIET FF(S)
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MD of component 1 liquid phase
(Build Cell)

1. Click MD | Solvate/Build Cell.

2. Uncheck Put the molecule on main window as solute.
3. Click Add mol2 File, then select benzene.mol2.

&2 Solvate/Build MD Cell - O
M D SDl | I:I TDE-' g TLItI:'ri Hl H E'l F' Put the molecule on main window as solute:
L. Marme #Mal  Position malfl | Composition
Remote Job Submission
Solvate/Build Cell Yy

Insert Molecules Add Water Add .mol2 File [},<

Sirmulation Cell | option
(®) Set Density [g/em™3] 0.6
Set Distance from Solute [nm]
() Set Box Size [nm] Irapark
Q0.0 Q0.0 0.0
Box Type cubic W

Total Mumber of Atoms:

Resek | Build Cancel
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MD of component 1 liquid phase
(Build Cell)

1. Set Enter # of molecules to 150, then click OK.
2. Click Build.

0 Solvate /Build MD Cell = B
[ TPut the malecule on main window as soluke
Marme #Mol  Position molfl v | Composition
benzene. molz 150 Random 7.681 CEHA
Add mol : :
Add Water Add . molZ File Delete

Enter # af molecules

Sirmulation Cell | option

(®) Set Density [gicm™3] 0.6
Set Diskance From Soluke [nm]
() Set Box Size [nm] 31889 | 31839 | |3.1889 Import
Q0.0 Q0.0 Q0.0
Box Type cubic L

Tokal Mumber of Atoms: 1800

Reset Build
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MD of component 1 liquid phase
(Build Cell)

This will be the simulation cell.

AR % % < H| R R % CIPRmIOINEmaI TN tomber

Aidd Del | -GH3 | -GZH3 | -GEHE | -CEHA Fenl: 1 v |Che | Zoom 1 A i
ftom 025 ®
Bond | 10 2

AM1 EF PRECISE GWORM=0.06 WOINTER GRAPHF MMOK

Wirmostar

1784 H 1.10145 149 120,317 UM -44.0858 H 17801777 4149
1785 H 1.08635 144 120.68122 UN -175.6886 H 17581178M1777
1786 H 1.08533 148 1159.7568 UN 1311273 H 17731777 414
1787 H 1.08622 149 120,327 UM -175.808 H 178213707797
1788 H 110186 149 120.8773 UN -175.957 H 178317811780
1789 C 4. -85.4178 914 913 218
1780 H 1. -BE.B946 H 1785 914 913
1781 C 1. -166.464 C 1738 914 213
1782 © 1. B1.15882 C 1738 914 213
1783 © 1. 32,6401 C 17321789 414
1784 C 1. M -44.0734 C 17911789 914
1785 C 1. 0.29593  C 179317921789
1796 H 1. -147.384 H 17321789 414
1787 H 1. 1759.6383 H 173317321738
1788 H 1. 1363192 H 17911784 114
1789 H 1. -173_856 H 173417811789
00 H 1. 175517931732
1800 [H 1092795 (1205912 |-1794736 1795 [ 1793 17492
[z 1 v |1 v W
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(Equilibration 1)

Click MD | Gromacs | Keywords Setup.
Click Reset.
Set Preset to Minimize (fast), # of Threads to parallel number.

Click OK.

o=

(%) Gromacs Setup -
[]Extending Simulation # of Threads |
Preset  Minimize (fast) v [_]MPI (for Remote Job) 1

MD  Solid Tocls Tutorial Help

Basic | Advance | Output | Interaction | Other | Automatic | Options | Force Field

Remote Job Submission

Run Control Temperature Coupling
Solvate/Build Cell 0.002 berendsen
Insert Molecules nsteps 5000
Generate lons Total time: N/A
Assign Charges * _

integrator steep v
Gromacs ¥ KE'}’WCI'T'EIS Setu P Velocity Generation Pressure Coupling

| Fix Iy otrop
Expiic t

Load Save Reset
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771, MD of component 1 liquid phase

(Equilibration 1)

1. Click MD | Gromacs | Start Gromacs.
2. Open the coordinate file benzene.gro, and topology file benzene.top.
Cygwin will launch and Gromacs process will begin.

MD | Sclid Tocls Tutorial Help

Remote Job Submission

Solvate/Build Cell
Insert Maolecules
Generate lons

Assign Charges ¥

Gromacs » Keywords Setup
LAMMPS » Start GROMACS

2017/8/8 Copyright (C) 2017 X-Ablhty Co.,Ltd. All rights
reserved.
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Run Control

MD of component 1 liquid phase
(Equilibration 2)

Advance | Output | Interaction | Other | J

0.002

1. After the calculation, click MD | Gromacs | Keywords Setup.
2. Check Extending Simulation.
3. Set Preset to NVT (fast).
4. On Basic tab, set nsteps to 25000.
5. On Advance tab, set constraints to all-bonds, then click OK.
6. Click MD | Gromacs | Start Gromacs.
=&Emt
% Gromact
|#| Extending Simulation < dt [os]
Preset NVT (fast) < resteps

25000 <

¥ | Basic Advance Output | Interaction =  Other | Automatic | Options | Force Field

Boundary Condition Constraints

pbc Xyz v  constraints

Fnarawv Minimiratinn ranctrasint-alanrithm

2017/8/8
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(Equilibration 3+Product run)

1. Click MD | Gromacs | Keywords Setup.
2. Set Preset to NPT (fast).
3. On Basic tab, set nsteps to 25000.
4. On Advance tab, constraints to all-bonds, then click OK.
5. Click MD | Gromacs | Start Gromacs.
~ Basic Advance | Output | Interaction | Other |/
) Gromac
- Run Control
7 L .
|v| Extending Simulation dt [ps] 0,002
Preset NPT (fast) <:
nsteps 25000
¥ | Basic Advance Output | Interaction | Other | Automatic | Options | Force Field
Boundary Condition Constraints
pbc Xyz v constraints all-bonds 24
Fnarnaw Minimizatinn rrnctraint-alanrithm | TN, S d
2017/8/8 Copyright (C) 2017 X-Ability Co.,Ltd. All rights

reserved.
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MD of component 1 liquid phase
(Edit coordinates)

1. Click MD | Gromacs | Import .gro File.
2. Open the file selected by default.
3. Display the final step coordinates.
4. Click View | Pack into PBC Cell | None.
View Semi-Empirical QM MD  Sclid Toels Tutorial Help
Full Window F10 s 3
=E nl H 1 v Che
~  Centering [=EI 0000
Multi-View
Mowve Viewpoint
Rotation H]
Dipole/Trans. Moment >
Select >
Method >
Zoom H]
Space-Filling Model
Perspective
Pack into PBC Cell -] MNone

Copyright (C) 2017 X-Ability Co.,Ltd. All rights
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| |

MD of component 1 liquid phase

(Edit coordinates)
1. Click Edit | Pack into PBC Cell.

2. Click Yes on the dialog, “Preserve chemical bonds?”.
Confirm that all molecules were packed into the cell.

o

2017/8/8

Unde
Redo

Undo Text
Edit direct

Atom

Bond

Add Hydrogens
Delete Hydrogens

Partially Edit
Set
Build Ring

Group

Exchange Indices
Reorder Indices
QOrientation
Z-Matrix

Clean
Mirror Image

Duplicate Enantiomer

Select Molecules

Sort By Molecule Species

Create/Edit Cell
Pack into PBC Cell

Click File | Save as.
4. Save as benzene_eq.mol2.

Edit = View Semi-Empirical GM MD  Sol

Cirl+Z

Crl+Y

Ctri+E

¥

Cirl+G

Information ot

o Prezerve chemical bonds?

Cancel

Generated 1,800 C900H900 MASS=11,717.05 ¥=19.57 v=11.26 Z=2
1800-1-2-12 Leng=19.206 Ang=99.9 Dihed=53.625 Lper=0.315 H
Wol=24,338 5748 Rho=0.7934

Copyright (C) 2017 X-Ability Co.,Ltd. All rights
reserved.
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MD of component 2 liquid phase
(Build cell)

Click MD | Solvate/Build Cell.
Click Set Box Size.
Click Import.

il

Set Box Type to Triclinic.

) |

&4 Solvate /Build MD Cell
Put the molecule on main window as solute
Marme # Mol Fosition molil v Compaosition
| [SOLUTE] 1 Fixed 0,065 CA00HS00
&dd 'Water &dd .mol2 File Delete
Simulation Cell | Option
() 5et Density [afcm™3] 0,7994
I \, () 5et: Distance from Saluke [rm] 7 I
> 'ZEZ' Set Box Size [nm] 2,895 2.893 2,895 Import
l / Angles 90,0 0.0 20,0
Bax Type triclinic w
Total Mumber of Atoms: 1800
Reset Biuild Cancel
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n

1
2. Click Add Water.
3.

4. Click Build.

(Build cell)

Set Enter # of molecules to 700, then click OK.

Solvate/Build MD Cell

S

&
[C]Put the molecule on main window as soluke
/ Marne #Mol  Position malfl | Composition
| WATER 700 Random 47.759 H2O
| Add weaker ( Filz Delete
Simulation Cell | Spkion
() set Density [o/cm~3] 0.8604
Set Distance Fram Solute [nm]
(®) Set Box Size [nm] 2,898 2,69 2,893 Import
Angles 90,0 20,0 Q0.0
Box Type kriclinic v
Tokal Murnber of Atoms: 2100
Reset Euild

2017/8/8
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MD of component 2 liquid phase

Uncheck Put the molecule on main window as solute.

Fenerated 2,100 H14000700 MaSS=12,610.7 X=19.99 ¥=2.3 7=28.
|800-1-2-12 Leng=25.6351 Ang=24.5 Dihed=-5.809 Lper=1.556 H
ol=24,338.5748 Rho=0.8604

Copyright (C) 2017 X-Ability Co.,Ltd. All rights
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( Equilibration 1&2)

Click MD | Gromacs | Keywords Setup.
Uncheck Extending Simulation.

Set Preset to Minimize (fast).

Click OK.

Click MD | Gromacs | Start Gromacs.
Save as water.gro, and water.top.

A o

After the calculation, click MD | Gromacs | Keywords Setup.
Check Extending Simulation.

Set Preset to NVT (fast).

Click OK.

Click MD | Gromacs | Start Gromacs.

o=
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MD of component 2 liquid phase
(Equilibration 3)

1. Click MD | Gromacs | Keywords Setup.
2. Set Preset to NPT (fast).

* Set pcoupltype to semiisotropic.

o Setref-pto 1.0 1.0.

e Set tau—-p to 1.0 1.0.

» Set compressibility to 0 4.5e-5.
3. Click MD | Gromacs | Start Gromacs.

Basic | Advance | Inkeraction | Automatic | Other | Ophions | Force Field

Run Control Temperature Coupling
dt [ps] 0.002 tcoupl berendsen w
@ G rG m EI { nskeps 5000 ke-grps Syskem
: ) ) integrator md w | oref-t [K] 300.0
|J| EXtendlng Slmumhan ¥elocity Generation tau-t [ps] 1.0
Preset hp-r fast gerel o v| Fressure Coupling
NPT (fast) . .....4 o o e
proupltype SEMiisokr opic s
ref-p [bar] 1.01.0
tau-p [ps] 1.01.0
compressibility [fbar] 04.5e-5
refcoord-scaling no ¥

Copyright (C) 2017 X-Ability Co.,Ltd. All rights
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(Edit coordinates)

1. Click MD | Gromacs | Import .gro File.
2. Open the file selected by default.
3. Display the final step coordinates.
4. Click Edit | Pack into PBC Cell.
5. Click Yes on the dialog, “Preserve chemical bonds?”
6. Click File | Save as.
7. Save as water_eq.mol2.
2017/8/8 Copyright (C) 2017 X-Ability Co.,Ltd. All rights

reserved.
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il

MD  Solid Tools Tutoral

2017/8/8

Remote Job Submission

Solvate/Build Cell
Insert Molecules
Generate lons

Assign Charges

Gromacs
LAMMPS
Amber
MODYLAS

Polymer

DPD

Interface Builder
Bond/Angle Calculator

Help

Ill. MD of interfacial system

(Build cell)

Click MD | Interface Builder.
Click Browse of Cell 1, then open benzene_eq.mol2.

Click Browse of Cell 2, then open water_eqg.mol2.
Click Build.

i Interface Builder
Ced Dhrection | Fapaat

el 1

Laktice Constants

& 29.1502 [A] Alphat

b 25150 [a] Eesta:

cr 29,150 [a] !
Cel 2

Laktice Corstants

& 29.150 [a] Alphs:

b 29.1502 [a] Beta:

c: 248638 [a] Garmimna:
[

Copyright (C) 2017 X-Ability Co.,Ltd. All rights
reserved.
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(Build cell)

1. Save as interface.mol2.
2. After the dialog “saved successfully,”

IIl. MD of interface system

Click Close of Interface Builder. senerated 3,900 CO00H23000700 MASS=24,327.74 ¥=20.5 ¥Y=23.73

599-3900- 1-3999 Leng =55, 2363 Ang=26

A-Frik =1
o e —

v0l=50,995,9459

iy
P
?
Winmostar v
saved successfully.
A

(W]

13L373 Lper=1.144 C

o

[ 2]

.

Copyright (C) 2017 X-Ability Co.,Ltd. All rights
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o~ o=

a b=

N —b

IIl. MD of interface system
(Equilibration 1~3)

Click MD | Gromacs | Keywords Setup.
Uncheck Extending Simulation.

Set Preset to Minimize (fast), then click OK.
Click MD | Gromacs | Start Gromacs.

Save as interface.gro and interface.top.

After the calculation, click MD | Gromacs | Keywords Setup.
Check Extending Simulation.

Set Preset to NVT (fast).

On Advance tab, set constraints to all-bonds, then click OK.
Click MD | Gromacs | Start Gromacs.

. After the calculation, click MD | Gromacs | Keywords Setup.

Set Preset to NPT.

On Basic tab, set pcoupltype to semiisotropic,

ref-p to 1.0 1.0, tau—p to 1.0 1.0., compressibility to 0 4.5e—5.
On Advance tab, set constraints to all-bonds, then click OK.
Click MD | Gromacs | Start Gromacs.
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IIl. MD of interface system

(Product run)
1. After the calculation, Click MD | Gromacs | Keywords Setup.
2. On Basic tab, set nsteps to 50000, then click OK.
3. Click MD | Gromacs | Start Gromacs.

&4 Gromacs Setup = B
Extending Simulation # of Threads 2
Preset {custom) w | [ |MPI{for Remote Joby 1

Basic | Adwance | Interaction | Automatic | Other | Cptions | Force Field

Run Control Temperature Coupling

dt [ps] 0.00z keoupl berendsen ]

nskeps 0000 tc-arps Swskem

integrator mid w | ref-t (K] 300.0

¥Yelocity Generation tau-t [ps] 1.0

gen-vel no w| Pressure Coupling

| Fix random seed piaupl partinelo-Rahma v

12345 proupltype semiisokropic b

ref-p [bar] 1.01.0
tau-p [ps] 1.01.0
compressibility [[bar] 04,55
refcoord-scaling no ]

Cancel Load Save Reset

Copyright (C) 2017 X-Ability Co.,Ltd. All rights
reserved.
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V. Processing results

1. Click MD | Gromacs | Energy Plot.
2. Open the file selected by default.

MD  Selid Tools Tutorial Help

Remote Job Submission

Solvate/Build Cell
Insert Molecules

Generate lons

Assign Charges >

Gromacs ¥ Keywords Setup
LAMMPS » Start GROMACS
Amber » Import .gro File
MODYLAS > Import Trajectory
Polymer 3 Edit .out File

DPD 3 Edit mdrun .leg File
Interface Builder Energy Plot

Copyright (C) 2017 X-Ability Co.,Ltd. All rights
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V. Processing results

1. Click Calc Ave.

2. Open the file selected by default.

3. The value at "#Surf*SurfTen" shows the product of interfacial tension and
number of interfaces within a system in the unit of 1 bar*nm = 0.1 mN/m.

&4

Diraw
Zalc Ave

Autoscale

2017/8/8

energy_ave.log.dos - o IEN
Energy terms ~ Pres-Xx 1 640,247 -56.4774 (bar) ~
Pres=XY 7.8 401,732 17.2768 (bar)
[ angle Pres-x7 8.7 487.827 -14.5513 (bar)
F -Cih, Pres-YX 7.8 491.726 17.4436  (bar)
L] Proper-Di. Pres-YY 13 B54.086 -10.6072 (bar)
[] Improper-Dih. Pres-YZ 11 502.346 -5.60271 (bar)
[]L1-14 Pres-2X 8.7 87.848  -14.164 (bar)
Pres-2Y 11 602.353 -5.59759 (bar)
[] Codomb-14 Pres-27 616.828 -2.96043 (bar)
[ L3R} #3ur fxSur fTen 301.25 143.905 (bar nm)
’ Bosxe=Ye | =XX 0 (ren/ps)
[ Coulomb .{SR} Bo—Vie | Y ) 0 0 0 (navos)
(] Coul.-recip. Box=Vel=LL =0. 00369808 0.0029 0.0748087 0.0164B65 (rnm/ps)
[] patential T-System 200.25 0.085 3.58964 0.0576235 (K)
[] Kinetic-En Lamb=3ystem 1 0 0 o1
|:| Total-Energy You may want to use the -driftcorr flag in order to correct
[ ] Temperature for spurious drift in the graphs. Mote that this is not
[] Pressure a substitute for proper equilibration and sampling!
< Temperature dependent fluctuation properties at T = 300,25,

Heat capacities obtaimed from fluctuations do TnotT include
quantum corrections. [f you want to get a more accurate estimate
please use the g_dos program,

WARMING: Please werify that vour simulations are corverged and perform
a block-averaging error analysis (not implemented in g_energy vet)

Copyright (C) 2017 X-Ability Co.,Ltd. All rights
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