Developing CompUCelI3D plugins under Windows using Cmake and MS Visual Studio 2005 (version
8)

CompuCell3D Windows can enhance their simulations by developing customized plugins in C++.
In this document we will explain how to set up build system using Cmake and Visual Studio necessary
to build additional CompuCell3D plugins.

We assume that you have Visual Studio 2005 and CMake installed on your machine. CMake is free
(www.cmake.org) but Visual Studion is not and you might need to purchase appropriate license. Some
universities have access to educational licenses for Visual Studion which are either free or have reduced
price so you might want to check this before paying full price.

OK, let's get started. Make sure you have CompuCell3D version on your machine that contains a
directory called DeveloperZone. There you will find all the CMake files necessary to develop plugins
There are also examples of plugins that you might study and reuse to build your own modules.

I have copied the DeveloperZone directory c:\cmake programs\cc3d plugin and this directory will be
my work directory.
First thing you want to do is to open Cmake on your machine and setup source and build directories:

SR
'wihere iz the source code: IEI:\cmake_proiect\cch_plugin Browse...l

[~ Show Advanced Yalues

Where to build the binaries:|| j Blowse...l

— Cache Values

Right click on a cache walue for additional optiohs [delete, ighore, and help].
Frezs Configure to update and display new values in red.
Press OF. to generate selected build files and exit.

Configure I [aF | Cancel | Delete Cachel Help |

notice that [ put as a path to the source code c:\cmake programs\cc3d plugin — this is precisely the
location where I copied the content of Developer Zone directory

Next you need to choose the the directory where Cmake and Visual Studio will store various build files.



o

“where iz the source code: IC:\cmake_pmiect\cch_plugin Blowse...l

[~ Show Advanced Yalues

Wwhere to build the binaries: | REE = A= (o e 3d_plugin‘binan Browse...l

— Cache Values

Right click on a cache value for additional options [delete, ignore, and help).
Presz Configure to update and display new values in red.
Prezsz OF. to generate selected build files and exit.

Configure I 6] | Cancel | Delete Eachel Help |

I have chosen it to be c:\cmake programs\cc3d plugin\binary. You may pick different location and
name.

The next step is to start configuration of CMake build system by pressing configure button. You should
get the following screen as a result:

o

‘wihere is the source code: IC:\cmake_pmiect\cch_plugin Browse...
[~ Show Advanced Yalues
‘\where to build the binaries:lC;\cmake_p[oiecl\cc:3d_plugin\hina[y ﬂ BrDWSB...l

— Cache Values

Select Generator I Xl

Please select what build system wou want CMake to generate Files For,
o should select the bool that you will use to build the project,
Press OFK once yvou have made vour selection,

Buid For:  [visual Studio & 2005 =]

oK Cancel

Right click on a cache walue for additional optiohs [delete, ighore, and help].
Frezs Configure to update and display new values in red.
Press OF. to generate selected build files and exit.

Configure I [aF | Cancel | Delete Cachel Help |

Here you need to choose Visual Studio 8 2008. There are other options to choose from but have tested
CompUCell3D using Visual Studio 8 2005. If you are interested in compiling CompUCell3D using
other compilers let us know and we can help you get started with this task



Anyway, after you picked Visual Studio 2005 you will get the following screen:

il x
Wwhere is the source code: |REEE Blowse...l
[~ Show Advanced Yalues
Where to build the binaries:lC;\cmake_p[oiecl\cc:3d_plugin\hina[y ﬂ BrDWSB...l
— Cache Values
]yl
24

C:/Program Files /COMPUCELLZD

Right click on a cache value for additional options [delete, ignore, and help).
Presz Configure to update and display new values in red.
Prezsz OF. to generate selected build files and exit.

Configure I 6] | Cancel | Delete Eachel Help |

|F|:|r backwards compatibility, what version of Chdake commands and syntax should this version of Chake allow.

Now you need to choose installation paths for CompuCell3D (COMPUCELL3D INSTALL PATH)
and path to the directory where you want your new plugins to be installed
(CMAKE INSTALL PREFIX) once you build them. Typically the two paths will be identical. To

choose installation paths click white space next to red CMAKE INSTALL PREFIX field and you will
get a file select dialog button (marked as “...”):

.. CMake 2.4 - patch 6 i =lol x|
‘wihere is the source code: IEI:\cmake_proiect\cch_plugin Browse. ..

[~ Show Advanced Yalues

Where to build the binaries:IEI:\cmake_proiec:l\cch_pIugin\binary j Blowse...l

— Cache Values

OM
24
C:/Program Files/COMPUCELL3D I

Right click on a cache value for additional options [delete, ignore, and help).
Presz Configure to update and display new values in red.
Prezsz OF. to generate selected build files and exit.

Configure I 6] | Cancel | Delete Eachel Help |

|Sing|e output directary for building all executables.

Now you may either select appropriate directories using file select dialog or simply type their paths it is



up to you. Here is a screenshot of the Select Path dialog that pops up once you click “...”” button

. CMake 2.4 - patch 6

oy ] e
'wihere iz the source code: IEI:\cmake_proiect\cch_plugin Browse...l
— 1| Show Advanced Yalues
; e il [
"Where ta build the blnanes:IE:\cn oelechiti I B3
Setting Cache Value: CMAKE_TMSTALL_PREFTX
Cache Values———
I C:\Program FilesimiCompuCell30
E-0T GIMP-2.0 -] =
&{[3) HTML Help Workshop
BT Inkel
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¢ {3 Main_window_Instal

-{) Messenger -
4| | »

Rigk Ip).
ok | Zancel |
Configure I [IF Cancel | Delete Cache | Help |
|E0mpul:e||3D inztallation path

In my case, since CompuCell3D was installed in c:\Program Files\m\CompuCell3D , I typed this path
next to CMAKE INSTALL PREFIX and COMPUCELL3D INSTALL PATH:

. CMake 2.4 - patch B

10| x|
“where iz the source code: IC:\cmake_pmiect\cch_plugin Blowse...l
[~ Show Advanced Yalues
‘\where to build the binaries:lC;\cmake_p[oiecl\cc:3d_plugin\hina[y ﬂ BrDWSB...l

— Cache Values

oM

2.4

C:/Program Files/m,/CompuCell3D

C:/Program Files/m,/CompuCell3D III

Right click on a cache walue for additional optiohs [delete, ighore, and help].
Frezs Configure to update and display new values in red.
Press OF. to generate selected build files and exit.

Configure I [aF | Cancel | Delete Cachel

Help |
|Sing|e output directony for building all libraries.

now that everything is set up you need to hit configure and once OK button becomes visible click OK.

In some cases you might need to click configure more than once before you get OK button available.
This is normal and you should follow on screen instructions that CMake prints.

You might also get messages that look like an error message:


file:///c:/Program

Eror x|

CCADLibraries=C: fProgram Files m/CompuCell30libicC 3D CompuCelllib;C: fProgram Files/miCompucellan/libfoc 3DEBoundary; C: fPragram
Files/m/CompuCell30libfCC30BasicUkils; Z: fProgram Files/m/CompuCel30)lib)CC30Field30; C: fProgram Files/m/CompuCell30)libfCC30PublicUtilities

{Press Cancel ko suppress any further messages. )

oK I Cancel |

however they are only debug printouts from CMake.txt configuration files , not an actual error. The
true error message would look similar but would begin with “CMake Error: ...”

Now, once you pressed OK button Visual Studio files were generated and you are ready to open them
up in Visual Studio.

In my case I need to go to c:\cmake programs\cc3d plugin\binary and from there open up the project
called All BUILD:

@0 Microsoft Yisual Studio

File Edit view Tools Window Community Help

- HE| BB |9-6-8-B| B -|| (% dffusesingle

BB e B i R

s eres iy

Lookin: [ binary =l @-3 |8 X oy 3 - Toos~
[S)Corterofttass  LIZERD_CHECK
| Chematandis
|5) CMakeFiles
| Conkact
|_)FancyCutputDats
| IFancySurface
|_JFancywolume
| )MeighborTracker
| JFDESolverCaller
) POESOlvers
) Plasticity

My Frojects

iy Computer

File: name: | = Cpen

Files of bype: IAII Praject Flles

Cance

@ 0Errors|| 0 Warnings | (i) 0 Messages

| [ escription [ File [ Line:

Before going any further go Build->Configuration Manager... and select Active solution configuration
to be Release.

Next, to compile the project, right click ALL BUILD and select build from pop up menu:



8% COMPUCELL3D - Micrasoft Yisual Studio =R

Fle Edit View Project Buld Debug  Tools Window  Community  Help

L e T < | # difusssings - |6 = E8 3 Bl -

BUILD:

B

|54 Solution 'COMPUCELL3D' (14 projects)

Project Only

Project Dependencies...

Project Build Order
Custorn Build Rules. .
Tool Build Order...
Add

References. ..
Add Web Reference..,

Set &5 Startlp Praject

Debug
P T
B Paste
™ Remove
Rename

Unload Project

= Properties

Fcles... [ZProp. . [FRes...
Q) 0Emors| 1 0Warnings | (i) 0 Messages

| [ escription | File [ Line

Ready

Qstart‘] |6 2@ | Sarihox -| € conmext |[ compuces.. [ cortrolpanel | Y add or Remov... | B Total Conman... | B8 Cummar\d_Promptl @ gimp-z.4 | & @‘ @| % |« 1z4Pm

The compilation begins and once it finishes without errors all you need to do is to install newly created
plugin into the place where other CompuCell3D plugins are installed. Right click on INSTALL project
and select Build option:



OMPUCELL3) icrosoft visual Stud

Fle Edt View Project Buld Debug

|54 Solution 'COMPUCELL3D' (13 projects)

=H ALL_BUILD
CenterOfMassshared
ChemotaxisShared
Contactshared
FancyOutputDatashared
Fancysufaceshared
FancyvolumeShared

=I5

Dats Tools ‘twindow  Community  Help

R I = b Debug + Win3z - | [# diffussSingle

~ Dutput - X

|

Show output From;  Build - B &

z>FancyOutputhatathared - 0 error(s), 0 warning(s)

Build started: Project: ChemotavisShared, Configuration: Debug Wind2z --
Build started: Project: CenterOfMassShared, Configuracion: Debug Win3z -
#>Building Custom Pule C:/cuake project/cc3d plugin/Chemotaxis/CHakelists.txe
4>Building Custom Bule C: cuake _project fec?d_plugin/CenterdfMass/CHakelises txt
4>CC3DLibraries=C: /Progran Files/m/CoupuCall3D/1ib/CC3DCompuCslllib;C: /Progran Files u/ConpuCall3D/lib/CC3DBoundary;C: /Progran Filas/m/Conpul
4>THIS I8 COMPUCELL3D_INCLUDE_PATH=C:/Program Files/m/ConpuCell3D/include/ConpuCell3h

3»CCADLibraries=C: /Progran Files/m/CompaCell3D/1ib/CC3DConpuCelllib;C: /Program Files /n/ConpuCell3h/lib/CCabBoundary;C: /Progran Files/m/Compul
3-THIS I8 COMPUCELL3D_INCLUDE_PATH=C:/Progrem Files/m/CompuCell3D/include/CompuCell3h

Build

Rebuild

Clean

Froject Orly »
Project Dependencies...
Project Buid Order. .
Custom Buid Rules. .,

Tool Build Order...

Add 3

References. ..

Set as Startlp Praject
Debug 3
& Cut
&
X Remave
Rename
Urload Project

Properties

4#-- Configuring done

3#-- Comfiguring done

3%-- Gemerating done

4#-- Gemerating done

3#-- Build files have been written to: C:/cmake project/cc3d pluginfhinary

4#-- Build files have been written to: C:/cmake project/cc3d pluginfhinary

3+Build log was saved at "file://c:iemske projectlcc3d plusinibinaryyChemotaxisiChenotaxisShared diryDebugiBuildhoy htn®
4=Puild log was saved at "file://c:\emshe projecticc3d pluinibinsrviCenterOfMassiCenterd diryDebugiBuildlog. htu”
4=CenterOfMassShared - 0 errer{s), 0 warningls)

3*ChemotaxisShared - 0 erroris), 0 varningi{s)

Srommmm Build started: Project: C , Configuratien: Debug Win3Z —-—-——

S*Puilding Custem Bule C:/cuake project/cc3d plugin/Contact/CHakelists.txt

5*CC3DLibraries=C: /Program Files/uw/CoumpuCell3D/lib/CC3DConpuCelllib;C: /Progran Files/u/CoupuCell3D/1ik/CC3DBowndary;C: /Progran Files/u/Coupu
5*THIS IS COMPUCELL2D INCLUDE PATH=C:/Program Files/m/ConpuCell3D/include/CoupuCsllaD

Sr-- Configuring done

5r-- Generating done

Sr-- Build files have been written to: C:/cmake predect/ccdd_pluginsbinary

5rBuild log was saved at "file://e:iemske projectice3d pluginibinary)ContactiC ed.diriDebug\BuildLog. hem"
SxComtactShared - 0 error(s), 0 warning(s)
[ Build stareed: Project: FameySurfaceShared, Configuracion: Debug Wind2 -——---

£>Fuilding Custom Dule ©:/cmake_project/ccd_plugin/FancySur face/CHakelists. ot

£>CC3DLibraries=C: /Program Files/m/CompuCell3D/1ib/CC3DConputel 1Lib;C: /Program Files /m/CompuCellsh/lib/CC3DBomdary;C: /Progran Files/m/Comput
£=THIS I8 COMPUCELL3D_THCLUDE_PATH=C:/Progrem Files/m/CompuCell3D/include/CompuCell3D

£=-- Comfiguring done

£=-- Gemerating done

6=-- Build files have been written to: C:/cmake project/cc3d_pluginfhinary

6+Build log was saved at "file://c:iemske proiecticc3d pluwinibinaryyFancySur face)FancySur faceShared. diryDebug|Buildlog. htn"

£=FancySur faceShared - 0 error(s), 0 warning(s)

e Build started: Project: ALL_BUTLD, Configuration: Debug WinS2 ------

7="Build all prejects"

) 0Emors || 1\ 0'Warnings | (i) 0 Messages

7=Puild log was saved at "file://c:\ecmske proiectlcc3d pluginibinsrviALL BUILD.diriDebug\Buildlog. htu"
7=ALL_BUILD - O erreris), O warningis)
Build: 7 succesded, 0 failed, 5 up-to-date, 0 skipped

5o, [ [ FProp... |[FRes... 4] |

| [ peseription

| File [ Line

[feior s

Ready

Bistant| | G 2 @ | Sariefox

v| © conTERT | 5 COMPUCELL3... [ Cortrol Panel | Y Add or Remav... | 4 Total Comman... | B command Promptl J & @‘ @| T« 113PM

Now all the demo plugins were compiled and installed in the CompuCell3D installation directory on

my windows machine.

To compile your own plugins you need to make directory that would contain CmakeLists.txt file and

source code for your plugin and then in add subdirectory to the CMakeLists.txt file in the main
directory (c:\cmake programs\cc3d plugin)):

${COMPUCELL3D LIBRARY PROPERTIES})

SET TARGET PROPERTIES(${LIBRARY NAME}Shared PROPERTIES OUTPUT NAME

CC3D${LIBRARY NAME}${LIBRARY_ SUFFIX})
INSTALL TARGETS(/lib/CompuCell3DSteppables

RUNTIME DIRECTORY /lib/CompuCell3DSteppables
${LIBRARY NAME}Shared)

ENDMACRO(ADD_COMPUCELL3D STEPPABLE)

add_subdirectory(Volume)
add_subdirectory(Contact)



add_subdirectory(NeighborTracker)
add_subdirectory(CenterOfMass)
add_subdirectory(Chemotaxis)
add_subdirectory(Plasticity)
add_subdirectory(PDESolverCaller)
add_subdirectory(FancyOutputData)
add_subdirectory(FancyVolume)
add_subdirectory(FancySurface)

add_subdirectory(YOUR_PLUGIN) # this is how you add plugin directory
#to the main CMakeLists.file

Looking at the CMakeLists.txt files for plugins one can see that configuring new plugin using CMake
requires listing plugin's source files as parameters of ADD COMPUCELL3D PLUGIN and

ADD COMPUCELL3D PLUGIN HEADERS (ADD COMPUCELL3D STEPPABLE

and ADD_COMPUCELL3D_STEPPABLE HEADERS) macros.

For example adding a steppable (also a type of plugin) FancyOutput requires the following
CmakelLists.txt configuration file:

ADD COMPUCELL3D STEPPABLE(FancyOutputData
OutputData.cpp

OutputDataProxy.cpp
LINK LIBRARIES ${CC3DLibraries})

ADD COMPUCELL3D STEPPABLE HEADERS(FancyOutputData
OutputData.h

)

For more examples please consult examples in the DeveloperZone directory and also read developers
manual for Linux and OSX where you can find much more detailed discussion on how to write plugin
source code and how to set up CMakeLists.txt configuration files.

Notice however that there are some differences in the CmakeLists/txt files for Linux/OSX and for
Windows so when developing for Windows make sure you are using the right style of the
CMakelLists.txt file.



