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e Cross-platform, open-source build system

Family of tools for building, testing, and packaging software

CMake is used to control the software compilation process using platform and compiler
independent configuration files

CMake generates native makefiles or solution files

First implemented in 2000

Current release: 3.6.3
Website: https://cmake.org/
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Using CMake

e Command line:

cmake [<options>] (<path-to-source> | <path-to-existing-build>)
configures a build system for the specified cmake project dir

cmake [(-D<var>=<value>)...] -P <cmake-script-file>
executes a cmake script file

cmake --build <dir> [<options>] [-- <build-tool-options>...]
executes the build process through a generic interface

cmake -E <command> [<options>...]
gives you cross platform commands



Using CMake

e cmake-gui

S,

A CMake 3.30 C:/Users/Radu/Repositories/BUILD/chrono

File Tools Options Help

Where is the source code: |C:!UscrsfRadufRepositorfesfchronc

£ PROJECT
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7
- O X
Browse Source...

Where to build the binaries: |C:!UserisadufReposibor]ﬁ.l’BUILD!dwrono

-| Browse Build...
|

Search: | [ Grouped [ Advanced ®Add Entry | = Remove Entry |
MName Value Li
BLAZE_DIR C:/Users/Radu/Packages/blaze-2.2

BOOST DIR C:/Users/Radu/Packages/boost 1 59 0

BUILD_ADDITIONAL_TESTS @

BUILD_DEMOS =

BUILD TESTING “

CH_COMPILER COMPILER_MSVC_Xo&4

CH_IRRLICHTDIR
CH_IRRLICHTLIB
CMAKE_COMNFIGURATION_TYPES
CMAKE_INSTALL_PREFIX
ENABLE_IRRKLANG
ENABLE_MODULE_CASCADE
ENABLE_MODULE_COSIMULATION
ENABLE_MODULE_FEA

ENABLE_ MODULE_FSI
ENABLE_MODULE_IRRLICHT
ENAELE_MODULE_MATLAB
ENABLE_MODULE_MKL
ENABLE_MODULE_OPENGL
ENABLE_MODULE_PARALLEL
ENABLE_MODULE POSTPROCESS
ENABLE_MODULE_PYTHON
ENABLE_ MODULE_VEHICLE
ENABLE_OPENMP

GLEW_DLL

GLEW_INCLUDE_DIR
GLEW_LIBRARY

GLFW_DLL

GLFW_INCLUDE_DIR

C:/Users/Radu/Packages/irrlicht-1.8.1
C:/Users/Radu/Packages/irrlicht-1.8.1/lib/Win&4-visualStudio/lrrlicht.lib
Debug;Release;MinSizeRel;RelWithDeblinfo

C:/Program Files/Chrono
o

0
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C:/Users/Radu/Packages/glew-1.13.0/bin/Release/x64/glew32.dll
C:/Users/Radu/Packages/glew-1.13.0/include
C:/Users/Radu/Packages/glew-1.13.0/lib/Release/x64/glew32 lib
C:/Users/Radu/Packages/glfw-3.1.1/lib-vc2013/glfw3.dll
C:/Users/Radu/Packages/glfw-3.1.1/include/GLFW

Press Configure to update and display new values in red, then press Generate to generate selected build files.
Configure Generate | Current Generator: Visual Studio 12 2013 Wine4

TFL LIINK LIag=:

MPIEXEC NUMPROC_FLAG: -np
MPLIEXEC PREFLAGS:
MPIEXEC POSTFLAGS:

==== Chrono MKL module ====
Find MKL libraries

<

==== Chrono Engine core module ====

MPI libraries: C:/Program Files (x86)/Microsoft SDKs/MPI/lib/x64/msmpi.lib

MPIEXEC: C:/Program Files/Microsoft MPI/Bin/mpiexec.exe

MEL include dirs: C:/Program Files (x86€)/IntelSWTools/compilers and libraries/windows/mkl/include




Using CMake

g’serban@euler33:~/Repositories/BUILD/chrono — O X
Page 1 of 1
BLAZE DIR /usr/local/include
BUILD ADDITIONAL TESTS ON
P m I< BUILD DEMOS
CC a e BUILD TESTING

CH COMPILER COMPILER GCC X64

CMAKE BUILD TYPE Release

CMAKE_TNSTALL PREFIX /usr/local

ENABLE MODULE CASCADE OFF

ENABLE MODULE COSIMULATION

ENABLE MODULE FEA

ENABLE MODULE FST

ENABLE MODULE TRRLICHT

ENABLE MODULE MATLAB

ENABLE MODULE MKL

ENABLE MODULE OPENGL

ENABLE MODULE PARALLEL

ENABLE MODULE POSTPROCESS

ENABLE MODULE PYTHON

ENABLE MODULE VEHICLE

ENABLE OPENMP

GLEW_INCLUDE DIR /usr/local/include

GLEW_ LIBRARY /usr/1ib64/1ibGLEW. so

GLFW_INCLUDE DIR /usr/local/include/GLFW

GLFW LIBRARY /usr/local/lib/libglfw.so

GLM INCLUDE DIR /usr/local/include

TOMP5 LIBRARY /usr/local/intel/2016/compilers and libraries 2016.2.181/linux/compiler/1ib/intel64
MATH LIBRARY /usr/local/intel/2016/compilers and libraries 2016.2.181/linux/compiler/1ib/intelé64
MPI EXTRA LIBRARY /usr/local/openmpi/1.10.0/1ib/1libmpi.so

MPI LIBRARY /usr/local/openmpi/1.10.0/1ib/1libmpi cxx.so
PTHREAD LIBRARY /usr/1lib64/libpthread.so

USE PARALLEL CUDA OF

USE PARALLEL DOUBLE

USE PARALLEL SIMD

LAZE DIR: Path to a file.
Pr [enter] to option CMake Version 2.8.11
Pre [c] to confic >
Pr [h] for help p [g] to quit without generating
[t] to toggle advanced mo (Currently Off)
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The CMake build process

e Consists of two stages:
1. Create standard (platform-specific) build files from the configuration files
2. Use the platform native build tools for the actual building

e Creating the build files
e always prefer out-of-source builds
 if using cmake-gui, select the generator (for Chrono, make sure to use 64-bit)
e [iterate] set options - configure
e generate
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Chrono CMake configuration

Using cmake-gui on Windows
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Specify source and build locations

A CMake 3.3.0 - C/Users/Radu/Repositories/chronoBUILD - O x
File Tools Options Help
 Browse Sour\:e...‘
<] Browse Build... ‘

Where is the source code: [C:.n’Users.fRaderRepositoriE..rchrono

Where to build the binaries: [C:,.leserse’Radu."Repositories.fchronoBL[LDf
| Grouped | Advanced <% Add Entry

Search:
Value

MName

Press Configure to update and display new values in red, then press Generate to generate selected build files.

Configure Generate | Current Generator: None
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Select generator

A CMake 3.3.0 - C:/Users/Radu/Repositories/chronoBUILD - O x

File Tools Options Help

Where is the source code: |C:,rUsers,rRaderepnsimr1e:Jchmnn Browse Source...

Where to build the binaries: C:/Users/Radu/Repesitories/chronoBUILD| -|  Browse Build...
Search: [ Grouped | Advanced ¢ Add Entry | % Remove Entry
Name Value |

A cmake-gui ? X

-

Specify the generator for this project

Visual Studio 12 2013 Win64

@

Use default native compilers
“  Specify native compilers
“  Specify toolchain file for cross-compiling

“  Specify options for cross-compiling

< Back Finish Cancel

Press Configure to update and display new values in red, then press Generate to generate selected build files.
Configure Generate | Current Generator: None
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Set configuration options

[ A CMake 3.3.0 - C;/Users/Radu/Repositories/chronoBUILD

Tools Options  Help

- [m] X

Where is the source code: |C:/L uf

Where to build the E |e:/users/Raduy itories/chronoBLILD | Browse Build...

Search: | [~ Grouped | Advanced #AddEntry |« Remove Entry
Value

Name

Press Configure to update and display new values in red, then press Generate to generate selected build files.
Current : Visual Studio 12 2013 Win64
A

-+.add utest_CH_AVX

Unit test programs for BENCHMARK module...

...add utest CH_benchmark atomic

-..add utest CH benchmark ChBody

Unit test programs for PHYSICS module...

-..add utest CH slider pend

+«cadd utest CH_double pend

+..add utest_CH_compute_contact

++.add utest_CH_assembly

Configuring done x




Set new configuration options

A CMake 3.3.0- C:/Users/Radu/Repositories/chronoBUILD et [m} X
File Tools Options Help

Where is the source code: |C:/Users/Radu/Repositories/chrond wse Source...
Where to build the binaries: |C:/Users/Radu/ itories/ct ILD -| Browse Build...

Search: | [ Grouped [ | % Remove Entry

BUILD_ADDITIONAL_TESTS 2

BUILD_DEMOS

BUILD TESTING =

CH_COMPILER COMPILER_MSVC_X64
CMAKE_CONFIGURATION_TYPES DebugRelease;MinSizeRel;RelWithDebinfo
CMAKE_INSTALL_PREFIX C:/Program Files/Chrono
ENABLE_MODULE_CASCADE o
ENABLE_MODULE_COSIMULATION o

ENABLE_MODULE_FEA 2

ENABLE_MODULE FSI Q

ENABLE_MODULE_IRRLICHT

ENABLE_MODULE_MATLAB o

ENABLE_ MODULE_MKL !

ENABLE_MODULE_OPENGL o

ENABLE_MODULE_PARALLEL g
ENABLE_MODULE_POSTPROCESS ‘3

ENABLE_MODULE_PYTHON =

ENABLE_MODULE_VEHICLE @

ENABLE_OPENMP

MPI_EXTRA_LIBRARY MPI_EXTRA_LIBRARY-NOTFOUND
MPI_LIBRARY C:/Program Files (x86)/Microsoft SDKs/MPI/lib/x64/msmpi.lib

Press Configure to update and display new values in red, then press Generate to generate selected build files.
Current : Visual Studio 12 2013 Win64

in directory Users/Rady i 23/ cl ftests/fea

linked by targe

linked by t : directory
linked by targe

linked by

linked
linked by

HumveeTire™ in dir
rocketProfile™ in dire

Configuring incomplete, errors occurred!

See also "C:/Users/Radu/Repositories/chronoBUILD/CMakeFiles/CMakeCutput.log”.
See also "C:/Users/Radu/Repositories/chronoBUILD/CMakeFiles/CMakeError.log”. -

0l 0|
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Iterate until all dependencies are resolved

A CMake 3.3.0 - C:/Users/Radu/Repositories/chronoBUILD - O x
File Tools Options Help
Where is the source code: |C:,stersFRadufReposimn’s¢chmno Browse Source...

Where to build the binaries: |C:,|fl_' /Radu/R itories/ch BUILD -| Browse Build...

Search: | [ Grouped [ Advanced % Add Entry | * Remove Entry

Name Value ‘

\BUILD_ADDITIONAL TESTS =

BUILD_DEMOS =

BUILD _TESTING =

CH_COMPILER COMPILER_MSVC_X64

CH_IRRLICHTDIR C:/Users/Radu,/Packages/iricht-1.8.1

CH_IRRLICHTLIB C:/Users/Radu,/Packages/irlicht-1.8.1/lib/Win64-visualStudio/iricht.lib
CMAKE_CONFIGURATION_TYPES Debug;Release;MinSizeRel;RelWithDebinfo

CMAKE_INSTALL_PREFIX C:/Program Files/Chrono

ENABLE_IRRKLANG o

EMABLE_ MODULE_CASCADE
EMABLE_ MODULE_COSIMULATION
EMABLE_MODULE_FEA

EMABLE MODULE F5I
ENABLE_MODULE_IRRLICHT
ENABLE_MODULE_MATLAB
ENABLE_MODULE_MKL
EMABLE_MODULE_OPENGL
EMABLE_ MODULE_PARALLEL
EMABLE_MODULE_POSTPROCESS
ENABLE MODULE_PYTHON
ENABLE_MODULE_VEHICLE
ENABLE_OPENMP
MPI_EXTRA_LIBRARY MPI_EXTRA_LIBRARY-NOTFOUND

MPI_LIERARY C:/Program Files (x86)/Microsoft SDKs/MPI/lib/x64/msmpi.lib

BEEO000C0C0DD0DBO0&@O0D0

Press Configure to update and display new values in red, then press Generate to generate selected build files.

Configure Generate | Current Generator: Visual Studio 12 2013 Wing4

HFMFWY_Cornering ﬂ
rarterVehicle

-ireRkig

ToroidalTires

oroidalTire

oidalTire

.. .add test
..add test
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Generate native build files (VS solution file)

A CMake 3.3.0 - C:/Users/Radu/Repositories/chronoBUILD - O x
File Tools Options Help

Where is the source code: |C:,stersFRadufReposimn’s¢chmno Browse Source...
Where to build the binaries: |C:,|fl_' /Radu/R itories/ch BUILD -| Browse Build...

Search: | [ Grouped [ Advanced < Add Entry | * Remove Entry

Name Value |

\BUILD_ADDITIONAL TESTS =

BUILD_DEMOS =

BUILD _TESTING =

CH_COMPILER COMPILER_MSVC_X64

CH_IRRLICHTDIR C:/Users/Radu,/Packages/iricht-1.8.1

CH_IRRLICHTLIB C:/Users/Radu,/Packages/irlicht-1.8.1/lib/Win64-visualStudio/iricht.lib
CMAKE_CONFIGURATION_TYPES Debug;Release;MinSizeRel;RelWithDebinfo

CMAKE_INSTALL_PREFIX C:/Program Files/Chrono

ENABLE_IRRKLANG o

EMABLE_ MODULE_CASCADE
EMABLE_ MODULE_COSIMULATION
EMABLE_MODULE_FEA

EMABLE MODULE F5I
ENABLE_MODULE_IRRLICHT
ENABLE_MODULE_MATLAB
ENABLE_MODULE_MKL
EMABLE_MODULE_OPENGL
EMABLE_ MODULE_PARALLEL
EMABLE_MODULE_POSTPROCESS
ENABLE MODULE_PYTHON
ENABLE_MODULE_VEHICLE
ENABLE_OPENMP
MPI_EXTRA_LIBRARY MPI_EXTRA_LIBRARY-NOTFOUND

MPI_LIERARY C:/Program Files (x86)/Microsoft SDKs/MPI/lib/x64/msmpi.lib

BEEO000C0C0DD0DBO0&@O0D0

Configure to update and display new values in red, then press Generate to generate selected build files.
Configure Generate | Current Generator: Visual Studio 12 2013 Wing4

quartervenicle =
rekig

oroidalTires
oroidalTire

«..add test
«..add test
. .add
. .add

o cadd oidalTire
o cadd

o cadd

- .add te te: rol

«..add test - ofile

. .add WheeledGeneric_fAccel

Configuring ne L
Generating done -

13



Generated solution file

/ s | chronoBUILD - O X

Home

’in to Quick Copy

ACCess

« v

o Quick access

m Desktop

4 Downloads

7 Documents

= Pictures
Packages
Repositories
SBEL_svn

& Google Drive
o3 Box Sync
b Dropbaox
@@ OneDrive
" This PC
¥ Network

L Homegroup

Share

Paste

Clipboard

View

b X =]
W= Copy path «
Move  Copy Delete Rename

[#] Paste shortcut
u : to~™ to~

Organize

» Radu » Repositories * chronoBUILD

% % (%% % % o3y 0%

O Name h
bin
chrono
chrono_vehicle
cmake
CMakefFiles
src
Testing
[ ALL_BUILD.vexproj
&1 ALL BUILD.vexproj filters
&S chrono.sin
cmake_install.cmake
CMakeCache.txt
ﬁ Continuous.vcxproj
i Continuous.vexproj.filters
CPackConfig.cmake
CPackSourceConfig.cmake
| CTestTestfile.cmake
| DartConfiguration.tcl
[ Experimental.vexproj

B Ex perimental.vexproj filters

32 items 1 item selected 156 KB

/™ .
“0) New item ™

Yy
| | Easy access ™

New

Date modified

11/8/2016 2:51 PM
11/8/2016 2:52 PM
11/8/2016 2:52 PM
11/8/2016 2:52 PM
11/8/2016 2:53 PM
11/8/2016 2:53 PM
11/8/2016 2:51 PM
11/8/2016 2:53 PM
11/8/2016 2:53 PM
11/8/2016 2:53 PM
11/8/2016 2:53 PM
11/8/2016 2:53 PM
11/8/2016 2:53 PM
11/8/2016 2:53 PM
11/8/2016 2:51 PM
11/8/2016 2:51 PM
11/8/2016 2:53 PM
11/8/2016 2:51 PM
11/8/2016 2:53 PM
11/8/2016 2:53 PM

Dq Open ~ EH select all

v
) Edit Select none
Properties .
= & History I~ Invert selection
Open Select
v O Search chronoBUILD
Type Size
File folder
File folder
File folder
File folder
File folder
File folder
File folder

VC++ Project

WC++ Project Filters ...
Microsoft Visual Stud...
CMAKE File

Text Document

VC++ Project

VIC++ Project Filters ...
CMAKE File

CMAKE File

CMAKE File

TCL File

VC++ Project

VC++ Project Filters ...

46 KB
1KB
157 KB
2 KB
44 KB
25 KB
1KB
4 KB
4 KB
1KB
3 KB
25 KB
1KB

L{
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Build project

b4 Chrono - Microsoft Visual Studio
FILE  EDIT VIEW PROJECT BUILD
WINDOW  HELP

= i - T -
Solution Explorer

@ @ o--dn

Search Solution Explarer (Ctrl+)

7 Solution ‘Chrone’ (130 projects)

| ALL BUILD
M ChroncEngine
%l ChroncEngine_fea
Ml ChrencEngine_irricht
%l ChroncEngine_vehicle
] ChronoModels vehicle
M Centinuous
& demo_archive
M demo_aux_ref
® demo ballDEM
% demo_bricks
%l demo_buildsystem
#] demo_chfuncticns
& demo cohesion
! demo_ccllision
] dema_collision_2d
] demo_ccllision_trimesh
] demo collisionDEM
%l demo_convergence
&l dema_conveyor
| demo_coords
& demo crank
%] demo_decomposition
] demo_earthquake
%] demo_emit_cluster
M demo emit processor
% demo_emitter
& demo_FEA_ancfShell
] demo_FEA_basic
%] demo FEA brick
] demo_FEA_cables
] demo_FEA_contacts
] demo_FEA cosimulate load
&l demo FEA dynamics
% demo_FEA_electrostatics
® demo_FEA_loads
%] demo_FEA_thermal

Solution Explorer QeFtERNT

Y6 D Quick Lau

DEBUG  TEAM  NSIGHT TOOLS TEST  ARCHITECTURE

= P Local Windows Debugger = |Debug = | |x64 ~

o =

Output

AMNALYZE

P - B x
{. Radu Serban ~ [

Show output from:

Find Results 1 Error List Lol

Parsing files in solution... (743 of 1306) - ¢\Users\Radu\Repositories\chrono\src\chrono_fea\ChElementSpring.cpp
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Chrono CMake configuration

Using ccmake on Linux

16



Prepare out-of-source build

CHRONO @ (et
SR



CHRONO @

Initial configuration

f serban@euler33:~/Repositories/chronoBUILD - a X

MPTY CACHE §




CHRONO

Default settings

f serban@euler33:~/Repositories/chronoBUILD - £ X

JOMPILER GCC_X64

§/usr/local

d/usr/local/openmpi/1.10.0/1ib/1ibmpi.so
§/usr/local/openmpi/1.10.0/1ib/libmpi cxx.s0




CHRONO

Set options

f serban@euler33:~/Repositories/chronoBUILD - £ X

grelease
§/usr/local

d/usr/local/openmpi/1.10.0/1ib/1ibmpi.so
§/usr/local/openmpi/1.10.0/1ib/libmpi cxx.s0

ENABLE MODULE VEHICLE: Enable the Chrono Vehicle module




Iterate

f serban@euler33:~/Repositories/chronoBUILD

"OMPILER GCC X64
/usr/local/irrlicht/1.8.3
usr/local/irrlicht/1.8.3/1ib/1ibIrrlicht.so
Release
/usr/local

/usr/local/openmpi/1.10.0/1ib/1libmpi.so
fusr/local /openmpi/1.10.0/1ib/libmpi cxx.so

Path
Press [ent to i
Pr 5 <o configure
Pr s [T for he

Pr ] ) 0o t

to a library.
ion

H IRRLICHTLIB:

Path to a library.
edit option




Generate native build files (Unix makefiles)

f serban@euler33:~/Repositories/chronoBUILD

"OMPILER GCC X64
/usr/local/irrlicht/1.8.3
fusr/local/irrlicht/1.8.3/1ib/1ibIrrlicht.so
Release

/usr/local

/usr/local/openmpi/1.10.0/1ib/1libmpi.so
fusr/local /openmpi/1.10.0/1ib/libmpi cxx.so

BUTLD ADDITIONAL TESTS: Build additiona

Press [enter] to edit option
P [ 0
[
[

BUILD ADDITIONAL TESTS: Build additional test

t programs




Generated makefile

f serban@euler33:~/Repositories/chronoBUILD - O -
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Build project

g@ serban@euler33:~/Repositories/chronoBUILD - £ X

% make
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