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Why drive OghmaNano using python? @

*OghmaNano has a GUI which you can be used to make and run simulations.

*However, as with all GUIs it can never be as flexible as a scripting language such as
python.

*This tutorial will show you how to drive OghmaNano simulations using python.

https://www.oghma-nano.com
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Installing Python @

| am not going to cover installing python as there are plenty of tutorials on the web

*But | recommend you use a recent version

https://www.oghma-nano.com



The two parts of OghmaNano @

*OghmaNano usually installs to c:\Program Files (x86)\OghmaNano

*If you open that directory using windows explorer you will see that along with the
other files there is OghmaNano.exe and Oghma_core.exe

*OghmaNano.exe is the Graphical User Interface (GUI)

oghma_core.exe is the numerical solver @ —l

*We will be using oghma_core.exe to run our simulations. ~ ©ghmaNano.exe oghma_core.exe

https://www.oghma-nano.com
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Adding c:\Program Files (x86)\OghmaNano to the @
windows path

*Before we can run any python simulations we must tell windows where it can find
OghmaNano.

*We need to add OghmaNano to the windows path.

*Instructions on how to do this can be found here:
*https://docs.microsoft.com/en-us/previous-versions/office/developer/sharepoint-2010/ee537574(v=office.14)

*| will show you how to do this for Windows 7

*All versions of Windows require more or less the same steps to do this, but Microsoft
has a habit of renaming things or moving things around between versions.

https://www.oghma-nano.com
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Adding OghmaNano to the path on windows 7

*Open the start menu and
type “Environmental
variables”

rSystem Properties | 22 |

| Computer Name | Hardware | Advanced | System Protection | Remote|

. . -
Environment Variables I = |  Edit System Variable -
° e gy w -
Then add “;c:\Program Files
(X86)\OghmaNanO” tO the | arabl Value H | Variable value: l ow4;C:\Program Files (x86)\0ghmaNano
OneDrive C:\Users\rod\OneDrive
b i n i PATH C:\Users\rod\AppData'Local\Programs\...
SyStem Varlables TEMP %USERPROFILE%\AppData\Local\Temp H 0K ] I Cancel
TMF %ISERPROFILE%\AppData\Local\Temp e —

ONOte the , tO Separate the | New... H Edit... H el
pathS . System variables

Variable Value

NUMBER_OF_PR... 4

0S5 W [T

Path C:\Windows\system32; C:\Windows; C:\...
PATHEXT .COM;.EXE;.BAT;.CMD; .VB5; . VBE; J5;....  _

[ Hew... H Edit... ” Delete ]

[ 0K ” Cancel ] -

https://www.oghma-nano.com
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Let’s now test that you did that correctly @

*We are going to try to run oghma_nano.exe from the command line to see if it has been
added to the path correctly

*Open the terminal window, by clicking on the start menu and clicking run, then typing ‘cmd’.

This should bring up the terminal window.
w i

Programs (1)

B cmd.exe
Files (464)

F _cmd.cpython-35.pyc

[& _cmdpy

B cmd.cpython-35.pyc

[# cmd.py

F test_cmd.cpython-35.0pt-2.pyc
test_cmd_line.cpython-35.0pt-2.pyc
test_cmd_line_script.cpython-35.0pt-2.pyc
test_cmd.cpythan-35.0pt-2.pyc
test_config_cmd.cpython-35.0pt-2.pyc
cmd.cpython-35.0pt-2.pyc
cmd.cpython-35.0pt-2.pyc
test_cmd_line.cpython-35.0pt-1.pyc
test_cmd_line_script.cpythan-35.0pt-1pyc
test_cmd.cpythan-35.0pt-1.pyc
test_config_cmd.cpython-35.0pt-1.pyc

TUVUVVIOVIID

test_cmd.cpython-35.0pt-1.pyc
F cmd.cpython-35.0pt-1.pyc
B cmd cpython-35.0pt-1.pyc

2 See more results

‘(md‘ x \ | Shut down | » |

https://www.oghma-nano.com



Let’s now test that you did that correctly

*Type oghma_core.exe --help (note the dash before help is a double dash so x2 *-")

*If you get this (below) or something like it, you have installed OghmaNano correctly if you

get an error or something saying oghma_core is not found then you have done something
wrong. :)

MIELAIAME | FAIAELe | AY SIS IEm Hemaore

N C:\Windows\system32\cmd.exe |M| 4 @ C\Windows\system32\cmd.exe -_

n . n n Microsoft Windows [Uersion 6.1.7601]
Copyr:ight i(e) ‘2003 Microseft Corporation. ®ll-rights feserved. Copyright (c) 2009 Microsoft Corporation. All rights reserved.

C:\Users\rod>oghma_core.exe --help

user home dir: C:\Users\rod

Share path: C:\Program Files (x86)\0ghmaNano

oghma_core - Organic and hybrid Material Nano Simulation tool

Copyright (C) 2009-2022 Roderick C. I. MacKenzie, Releced the MIT License

/liC : \WUsers\rod>cd Desktop

LlC : \Users\rod\Desktop>cd test_sim

C:\Users\rod\Desktop\test_sim>oghma_nano.exe
‘oghma_nano.exe’ is not recognized as an internal or external command,

eage: soohma_core [options] operable program or batch file.

CREtons: [C : \Users\rod\Desktop\test_sim>_
--sim-root-path Simulation root path
--yersion displays the current version
--zip_results zip the results

--simmode Forces a simulation mode.
--cpus sets the number of CPUs

Additional information about OghmaNano is available at https://www.0Oghma-Nano.co
m.

Report bugs to: roderick.mackenzie@oghma-nano.com

Good/ working :)

Bad/ not working :(

C:\Users\rod>

https://www.oghma-nano.com
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Running a real simulation from the command line

*We are now going to test that oghma_core.exe can be run with out the GUI.

*Firstly using the GUI make a new simulation and save it to your desktop. | recommend you

use the P3HT:PCBM simulation for this demao.

*Check it runs by pressing the play button.

@ Organic and hybrid Material Nano Simulation tool (nttps://www.Oghma-Na

‘ File | Simulationtype Editors Automation Electrical  Optical Thermal Databases Information

Questions? Contact: roderick mackenzie@oghma-nano.com

[Bbout

V; b s W gm

If you publish r.
paper, book or the

ed with Ogh
you must cite this paper

‘e? = @ New simulation (https://www.Oghma-Nano.com)
simulation  simulation
Which type of device would you like to simulate? (Double click to open)

informaton ® - . o

organlc and P3HTPCBM  Amorphous  CIGSSolar  EQEdemo  Equivient Exciton
WWW.Oghma- | | solarcell... silicon solar cell circuit model  domain
NP,

wrsrsrsrorseoel A K

To make a new | 15/MPS/

Hetrojunction large area  Large area Matlab Morphology
existing simulatid| | tunneiing IMVS/CV pM6Y6solar  hexagonal  scripting

Documentation & I" @ EI f\\ ﬂﬁ

Follow updates af | opticaifiter ~ Organic  Photonic-xtal Polyerystalline  Ray Tandem Si
FDTI

2 solar cells silicon tracing  Perovskite cell
’Twmter nj‘

If you have ques|
roderick.mackeni|
Please consider jji

-

QS

Exciton
device

===
e

OFETs

Tandem solar
cell

would like Oghmit

P

Lt

Fitting and
parameter

&

OLED

<

Thermal
simulation

o=

I

native language.

Ci\Program Files (x86)\OghmaNano\gui

https://www.oghma-nano.com

Fle | Simulation type Editors Automation  Electricol Opticel Thermol Databases Information Questions? Contact: roderick mackenzie@oghme-nano.com About

1f you publish results generated with OghmaNiano in a

L — X paper, book or thesis you must cite this paper:
- 4 } E hid . y [ > ] Analytical description of mixed ohmic and space-charge-
limited conduction n single-carrer devices, Journal of
Applied Physics, 128, 165701, 2020 and along with these fwo
popers in your work.

Bgot  Run Fitto _Optical Tutorigls Fllowon  Subscribe
smulation smulation  Zip  smulation  experiment Simulation Twitter  on Youtube

Device strudure | Terminal Output Tutorials/Documentation

Layer
editor

Contacts

u

Electrical
parameters

Emission
parameters

Substrate
xe-size

Xy yz
xz B4

cusers\rod\desktop\test_sim




Running a real simulation from the command line

*Then in the command window navigate to this new simulation window and type

oghma_core.exe

*The simulation should run from the terminal, if it does not check you your path.

= =1

B C\Windows\system32\cmd.exe

Microsoft Windows [Uersion 6.1.7601]
Copyright (c¢) 2009 Microsoft Corporation. All rights reserved.

C:\Users\rod>cd Desktop
C:\Users\rod\Desktop>cd test_sim

C:\Users\rod\Desktop\test_sim>oghma_core.exe_

https://www.oghma-nano.com

=M C\Windows\system32\cmd.exe
top= 0.62 U, 3.79e+001 A/m"2,

.09e+002 A/m"2,
.13e+002 A/m"2,
.60e+002 A/m"2,

.65e+002 A/m"2,

| top= ©.72 U, §.44e+002 A/m"2,

5.600098 ms
.22e+003 A/m"2,

. 78e+003 A/m" 2,
, 2.33e+003 A/m"2,

. . 3.11e+003 A/n"2,
5.600098 ms
Stopping because of Uexternal 1.
Solued 9245 Equations
unload DLLs

btm=

btm=

btm=

btm=

btm=

btm=

btm=

btm=

btm=

btm=

.00

.00

.00

.00

.00

.00

.60

.60

.00

.00

. 79e+001

.09e+002

.13et002

.60et002

.65et002

.45et002

.22e+003

. T0e+003

.33e+003

.11e+003

A/m"2
A/m"2
A/m"2
A/m"2
A/m"2
A/m"2
A/m™2
A/m™2
A/m™2

A/m"2

163852e+000>1 . 100000e+000

=3.015771e-011

=2.265116e-011

.104100e-011

=2.369204e-011

=3.046702¢-011

=4.172242¢-011

=6.144737e-011

=1.444173e-010

=2.338506e-010

=2.006885¢-010

!C:\Users\rod\Desktop\test_sim)
T
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The OghmaNano file format @

*Before we can drive OghmaNano with python we need to understand the file format.

*The .oghma file format is just a zip file but with a different name. If you rename it to .zip you
can look inside it. Inside the zip file there is the sim.json file which is the main simulation file.

*OghmaNano does not care if the sim.json file is
inside the sim.oghma file or outside it.

*It is easier to edit it in python if it is outside the
sim.oghma file.

*We are now going to use the GUI to extract the
sim.json file.

sim.oghma

https://www.oghma-nano.com



Extracting the sim.json file from the sim.oghma file @

*Open your simulation you made with *Navigate backwards one step and
the GUI right click on the Simulation and click

extract

https://www.oghma-nano.com



Extracting the sim.json file from the sim.oghma file @9

*In windows explorer you will now see *Try opening it with notepad:
the sim.json file

https://www.oghma-nano.com
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The json file format @

*All files in OghmaNano are stored *Try opening the file in firefox, firefox has a nice
in .json format. This consists of json reader. Try exploring the structure.
brackets and quote marks. This is a

standard web format.

https://www.oghma-nano.com



Comparing the GUI and the json file @

*You can see that the same information in the GUI is stored in the json file.

https://www.oghma-nano.com
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Editing the file in python using python’s standard json reader

/writer.

B

import json
import os
import sys

#open the sim.json file
f=open('sim.json')
lines=f.readlines|()
f.close()

lines="".Jjoin(lines)

#fconvert the text to a python json object
data = Jjson.loads(lines)

#Edit a value (use firefox as a Jjson viewer

# to help you figure out which value to edit)

# this time we are editing the mobility of layer 1
data['epitaxy'] ['layerl'] ['shape_dos']['mue_y']=1.0

fconvert the json object back to a string
jstr = json.dumps(data, sort_keys=False)

#write it back to disk
f=open('sim.json',"w")
f.write(jstr)

f.close()

#run the simulation using oghma_core
os.system("oghma_core.exe")

*This script will edit the mobility of layerl to be 1.0 and then run oghma_core.exe

using the os.system command.

https://www.oghma-nano.com
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