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© What is it?



@ You may want to explore your parameter space in your simulations.

@ In the past researchers have used (or abused) Python to run multiple
replicas of the same simulation with different parameter set for each
run.

@ Fortunately you don't need to do that anymore.
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What is it?

An xml file

@ You can generate a Parameter Scan directly from Twedit++.

@ It won’t change the values in the xml/python files but it will change
the values the CC3D player uses.
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© Setting up Parameter Scan Using Twedit++



Step 1

@ To setup up parameter scan we open any valid .cc3d project file in
Twedit++

CC3DC++ CC3DML CC3D Project CC3D Python

29 °“HAR]

CC3D Project g X

CC3D Simulation

E}--aécellsort 20 _info_printer.cc3d
g ‘. Main Python Script

- K28 XML Script

B 8, Python

Juliano Gianlupi Parameter Scan Online CC3D Manual 4 /26



Step 2

@ Right-click on the project and select Add Parameter Scan option:

CC3DC++ CC3DML CC3DProject CC3DPython File Edit Search View Language (¢

EX JEETY TP Y

CC3D Project B celsort_20.xml [ |
€C30 Simulati 1 E <CompuCell3D>
Bl - - P
. Main Python Script GOpen XML/Python In Editor o
3 XML Seript & Open In Player =
cellsort_20.xml =
& python n
ParameterS
il parmeterscan & Add Serializer ... <
<
& save CCID Project
L Add Resource...
) Remove Resources "
o
Close Project Ctrl-+Shift+X
"_e VJ—:kPl.mi.—. Name="CellTv

Figure: Step 2

@ Notice it'll have added a new file to the project on the left
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Step 3

@ To add a parameter from the CC3DML to the parameter scan we
right-click on the CC3DML file and select Open Scan Editor

CCCr+ CCOM. CCIFroject CCDPyton Fle Edit Search Vew Language Confguation el

X °Humu\

I s PE

s = ]]./

€CaD Project

rt_2D.xarl

€C30 Simulation
=@ celkort_2D_info_printer.cc3d

& Main Python Seript

& python
Bl Parameterscan

ER=F'TN smE(

eter Scan Tmp Fie [0 |

T [J<CompuCellsD:
2 <Potts>

<Dimensions x="100" y="100" z="
<anneal>10</Rnneal>
>10000</Steps>
CozmER brature>10</Temperature>
Properties

3 Convert XML to Python

& Save COI Project:

) AddResource..,
© Remove Resources

ctlshift+x

Close Praject

<Plugin

PDimRatic>1</Flip2DinmRatio:
hborOrder>2</NeighborOrder:

tVolume»25</TargetVolume>
laVolume>2 . 0</LanbdaVolume:

</Plugin>

Nam

F|gure Step 3

@ Notice that Twedit++ opens up a new tab called Parameter Scan
Tmp File. This is read-only file that you use to select parameters for

scanning purposes.
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Step 4

@ To set the parameter that, you click in the desired place of this file.

@ For example if you want to to run simulation with different
Temperature parameters you click in the line with Temperature
parameter and then righ-click to get access to Add To Scan. .. option:

1 <CompuCe113D>

2 <Potts>

3 <Dimensions x="100" y="100" z="1"/>
4 <Anneal>10</Anneal>

5 <5teps>10000</5teps>

§ <Temperature>10</Temperature;

<Flip2DimRatic>1</Flip2DinRa o LML
<HeighborOrder>2</NeighborOrder>
1] </Potts>
10 <Plugin Na

lume"s

P

Figure: Step 4
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o After you choose this option Twedit++ displays parameter scan
configuration dialog:

Element: | <Temperature >

Parameter I Type I Value | Action |
1| Temperature XML_CDATA 10 Edit... I
|

Figure: Step 5

o This dialog displays all parameters in the given XML element which
can change. In our case of a simple XML element we have only
oneway to change the element and it is through its value (10).
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@ When we click edit we get to next dialog

10 cencrate parameter values TP

| Min IZ—
t Max IZD—
* Mumber of Steps IS—
| Distribution finear =]
Type int -

values [2,6,11,15,20

Generate I Cancel | OK |

Figure: Step 6

o Fill minimum, maximum value, select value type (integer/float) and
generate values (given by the Number Of Steps) according to given
distribution.
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You're donel

@ When you open parameter scan XML file we see that our choices
made in the GUI got translated into XML format:

CCIDC++ CCIML CCIDProject CCIDPython Fle Edit Search View Language Configuration Help

(2@ °EH AR szl ]~
Echhme 8 % | Bcetsort oenl | | @l parameter san TpFie [ I parameterscanspecs.mi |
o>

CC3D Simuiation

T [fBaramererscan version—3
ct cellsort_2D_info_printer.cc3d 2 <OutputDirectory/>

& Man Python Script E <PazameterList Resource= ion/cellsort_2D.xmims
EF 3 XML Saript s <Paremeter Cur 0" Name="Temperature” Type="XML CDATA" ValueType="int"s
celisort_20.xml s [[CompuCel13D'], [*Potts'], ['Temperatuze']]
Python 6 <Values>2,6,11,15,20</Values>
= @l Parameterscan 7 </Paramecers
- ParameterScanSpecs.xml 8 </Parameterlists
9 </ParameterScan>

Figure: How the ParameterScanSpecs.xml looks like now.
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Adding more Parameters

@ To add more parameters we position the cursor in the desired location
in the Parameter Scan Tmp File tab, right click to select Add To
Scan... option and follow steps outlined above.
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More complicated element

@ When we select more complicated element e.g. <Dimensions> we will

get the following parameter configuration dialog:

Element: | <Dimensions x="100" y="100"z="1">

Action I

Parameter | Type I Value
XML_ATTR. 100 Edit...
XML_ATTR. 100 Edit...
1 Edit...

XML_ATTR.
|

Figure: More complicated element

CRERES
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More complicated element

@ Notice that for this element there are 3 values which can change when
we pick.

@ Say you pick x, and generate values in the next pop-up widget we will
end up with the following parameter scan XML file:

[]<ParameterScan version="
<OutputDirsctory/>
[] <ParameterList Res alation/cellsort_2D.xml">
| <Parameter Cu n="0" Name="Temperature" Type="XML CDATA" ValueType="int">
[['CompuCe113D'], ['Potts'], ['Temperature']]

<Values>2,6,11,15,20</Values>

</Parameter>

=] <Paremeter Currentlteration="0" Name="x" Type="XML ATTR" ValueType="int">

[['CompuCell3D'], ['Potts'l, ['Dimensions’, 'x*','100','y*,'100%, 2", '1']]
<Values>20, 65,110,155, 200</Values>

</Paramever>

</ParameterList>
</ParameterScan>

Figure: More complicated element

@ As you can tell this XML file gets updated automatically so users do
not need to type XML file.
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Steppable

@ Adding Python parameters to parameter scan is as easy. We open up
Python file using Open Scan Editor option:

CC3D C++ CC3DML CC3DProject CC3DPython File Edit Search View Langui

2@ *SHMAE] T Ap=cd|e

CC3D Project * | & celsort_20.xml I Bra
CC3D Simulation 1 from PySteppabl
E}a cellsort_2D_info_printer. cc3d 2 import CompuCel
‘. Main Python Script 3 import CompuCel
3 XML Script 4 import sys
¢ cellsort_20.xml 5
=& python & MYVAR=10
ParameterScan Open In Editor »
- ParameterScanSpecs. xml Properties i
L. Add Steppable... bb

3 Convert ¥ML to Python

Rl Open Scan Editor

¥ save CC30 Project

s Add Resource... Sﬁ

'« Remove Resources L,
Close Project col+shift+x [

i =
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Steppable

@ Go to the Parameter Scan Tmp File tab which now has Python code
open in the read-only mode and right click on any global variable to
add it to the parameter scan.

from PySteppables importc *
import CompuCell

import CompuCellSetup
import svs

MYVAR=10

R T T S PO

Add Tt

Eclass InfoP bleB:

Aaf init  deelf  aimmlatar  Frar

o o

Figure

Juliano Gianlupi Parameter Scan Online CC3D Manual 15 / 26



Changing Output Directory

@ Finally we can also edit the output directory of the parameter scan
results by manually editing the parameter scan XML. Here we set it to
<OutputDirectory>InfoPrinter ParameterScan</OutputDirectory>

[J<ParameterScan ver.
<OutputDirector ameterScan</OutputDirectory>
] <Parameterlist r ion/cellsort_2D.xml">
| <Parameter C tTterati 0" Name="Temperaturs” Type="XML_CDATA" ValueType=rint™>
[['CompuCell3D'], [*Potts'], ['Temperature']]
<Values>2,6,11,15,20</Values>

= tIteration="0" Name="x" Type="XML ATR ValueType=
1L ., ['Dimensions’, 'x', '100" r100', 'z
<Values>20,65,110,155,200</Valuss>
</Parameter>
H
= ter bt nt">
<Values>2,6,11,15,20</Valuss>
</Parameter>
</ParameterList>
</ParametersScan>

Figure: Output Directory
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© Running Parameter Scan



Running Parameter Scan

@ As you can see defining parameters scans is quite easy.
@ Running simulation is easy as well and you have two options:

— The recommended way of running parameter scan is via script, this will
come latter.

— The most straightforward is to open up the project in the Player and
run it.
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Running Parameter Scan

From the Player

< ParameterScan: cellsort_2D_info_printer.cc3d Iteration: 2 - CompuCeli3D Player
Fle View Smuaton Viualizaton Tooks Window Hel

10000 =~ Z[& a5

voaseder ox
Property. Value

Potts Potts [o =0 ZH[ceiFed ] e

Plgn g

Plagin celmyp

Plugin Contact

-Plugin Centero

Steppable ehbnt..

Figure: Running from the Player

@ Notice that the title bar of the player informs you that you are running
parameter scan .

@ It also displays number of the parameter simulation that is currently
being executed (/teration: 2).
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Output

@ The results of the parameter scans are written to the Simulation
Output directory :

2ix
output | Celi/Colors | Fed | ® |
Update screen every Nth MCS [ =
™ save image every Nth MCS lﬁ
ScresnshotResoton X [so0 = v [eo0 =]
I™ save lattice every hth MCS 1 =

I™ Use internal console for text output

I™ Close Player after simulation ends

[2:\Program Fies (x88)\ps\pemos Project Location

[c:\sers\m\cc3DWorkspace Output | I =Project

[ecad_defauit Preferences File
Figure: Output
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Looking inside the directory

@ When we look into this directory we will see that it contains
subdirectories corresponding to the consecutive simulation runs — each
such simulation corresponds to a different set of parameters:

3| =
Name Ext | Size + Date Altr
L <DIR>  11725/2013 17-41—
(=] ()} <DIR> 11/25/2013 17:41—
cam <DIR>  11/25/2013 17:41—

Figure: Directory
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Looking inside the directory

How the folders are ordered

o Parameter scan will cycle trough the parameters in a particular order.
o It will cycle from top to bottom in the lists of parameters, in other
words:
— For every cycle of the first parameter the second will be incremented by
one.
— For every cycle of the second parameter the third will be incremented
by one.
— And so forth...

El<ParameterScan version="3.7.0">
<OutputDirectory>InfoPrinter_ParameterScan</QutputDirectorys

[] <ParameterlList Res "Simul n/cellsorc_2D.xml">

| <Parameter Cu: " ="Temperature" Type="XML CDATA" ValueType="int">

[['CompuCe: erature']]
<Values>2,6,11,15,20</Valuss>
</Parameter>
] <Parameter CurrentIteration="0" Name="x" Type="XML ATTR" ValueType="int">

[['CompuCel13D'], ['Potts'], ['Dimensions®, 'x','100','y", 100", '2","1']]
<Values>20, 65,110, 155,200</Values>
</Parameter>
</ParamecerList>
[[] <Parameterlist Rescurce="Simulation/cellsort_JD_steppables_info_printer.py">
B <Parameter CurrentTteration="0" Name="MYVAR" Type="PYTHO BAL" ValueType="int">
<Values>2,6,11,15,20</Values>
</Parameters
</ParamecerListy>
</ParameterScan>

a0\l o aldo
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@ Getting rid of parameter scan



Getting rid of parameter scan

o If you ever want get rid of parameter scan it is very easy.
@ You first need to open the actual .cc3d file

MName Date modified Type Size
| Simulation 04/08/2017 10:57 File folder
H| ext_pot.cc3; 04/08/2017 09:55 CC3D File 1KB
] Open
SkyDrive Pro 4
1-Zip »
CRC SHA 4
[’ Edit with Notepad++
Defraggler 4
Open with...

Figure: Right click the .cc3d and select Open with
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Getting rid of parameter scan

@ You can select any text editor, | recommend either the normal notepad
or Notepad++

Open with =%

Choose the program you want to use to open this file:

7 Fie: expotosd

Recommended Programs B
/ Notepad-++ : a free (GNU) source code
! editor
Don HO don.h@free.fr

Other Programs ~l
7-Zip File Manager 7-zip GUI
gor Paviow Igor Pavlov
Adobe Reader BitTorrent Sync
Adobe Systems Incorporated BitTorrent, Inc. i
Foxit Reader, Best Reader for Everyday /7)) Internet Explorer
Use! &S5 Microsoft Corporation
@ Inviewer = Tunes
Stefan Wobbe &2/ Apple nc.
a m Microsoft Visual Studio Version ¥ Mot Files with Virhial ClanaDrive =

[] Always use the selected program to open this kind of file

1 the program you want is not in the list or on your computer, you can look for the appropriate program on

the Web.

Figure
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Getting rid of parameter scan

@ Now you only need to delete the line that adds the parameter scan as
a resource

Bl ext_potce3d B ‘

1 <simulation version="3.6.2">
<XMLScript Type="XMLScript">Simulation/ext pot.xml</XMLScript>
<PythonScript Type="PythonScript">Simulation/ext pot.py</PythonScript>

<R ' - PYLLON imulation/ext_potSteppables.py</Resourc
@rscan Type="ParameterScan">Simulation/ParameterScanSpecs .ml</Pa@
</similatror

Figure

d e m e w N

@ You're done!
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© Note on saving files



Note on saving files

@ Sometimes Parameter Scan will not behave properly and save your
files in the wrong place.

@ In other to counter that you can use a combination of python
commands (it's long).

@ You'll need to use the following spinet of code:

import os

import os.path as path
import shutil

import inspect

global saving_directory

saving_directory = path.dirname(path.abspath(
inspect.getfile(inspect.currentframe())))
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© Source



Source

(It has more information)

o It is the online CC3D manual

@ http://pythonscriptingmanual.readthedocs.io/en/latest/
parameter_scans.html

Juliano Gianlupi Parameter Scan Online CC3D Manual 26 / 26


http://pythonscriptingmanual.readthedocs.io/en/latest/parameter_scans.html
http://pythonscriptingmanual.readthedocs.io/en/latest/parameter_scans.html

	What is it?
	Setting up Parameter Scan Using Twedit++
	Running Parameter Scan
	Getting rid of parameter scan
	Note on saving files
	Source

