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(t%\ G4 installation, the cmake tool

» Linux systems

— Scientific Linux CERN SLCS5, with gcc 4.1.2 or
4.3.X, 32/64bit

— Scientific Linux CERN 6 with gcc 4.6.X, 64bit

Geant4 has also been successfully compiled on other Linux distributions,
including Debian, Ubuntu and openSUSE (noft officially supported)

« MacOSX systems p

— Mac OS X 10.7 (Lion) and 10.8 (Mountain Lion) '

with gcc 4.2.1 (Apple), 64bit

Geant4 has also been successfully compiled on Mac OS X 10.6.8 (Snow
Leopard) with gcc 4.2.1 (Apple), (not officially supported)

* Windows systems J 'L ]
— Windows 7 with Visual Studio 10 (VS2010). Ny

——




¥\ G4 installation, the cmake tool

Installation from sources*:
¥no need to be super-user, root, admin! autonomy
¥help to customize the installation to match needs
¥it requires Conbguration Compilation and Installation

=—— # CMake do the job

http://www.cmake.org
|G4 recommended and ofPcially supported]

You have to have It installed on you machine%

* pre-compiled package are also available on the G4 site

b

not covered here



http://www.cmake.org

G4 Installation, the cmake too
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installation, the cmake tool

unzip, untar ... of course in /home/

ST

;'EA o P ) i

Naw Inffo ° Custorrize Close PPN ;:;'""
stezowdlyofordl:~% pwd - ,
/home/formateurs/stezow == TTCR R
stezow@lyofordl:~3 1s bt Q A \’.:/..
geant4,9.6.p@<. tar.gz e —————
stezowdlyofordl:~$ gunzip geant4.d.6.pd2.tar.gz geant4.9.6.p02/exarples/ .doxygen/Doxymodules_g3togd.h

stezow®lyofordl:~$ 1s geant4.9.6.p@2/exarples/ . doxygen/Doxymadules_persistency.h

geant4.9.6.p02. tar geant4.9.6.pl2/exarples/ . doxygen/Doxyfile_standalone

stezow®lyofordl:~$ tar -xvf geant4.9.6.p@Z.tar | geantd.9.6.pdZ/exarples/ . doxygen/README
geant4.9.6,p@Z/exarples/ . doxygen/Doxymodules_bicsing.h
geant4.9.6.p02/exarples/ .doxygen/History
geant4.9.6.p@2/exarples/. doxygen/Doxymodules_basic. h
geantd 9.6, p@Z/exarpl es/ . doxygen/Doxymodules_field. h
geantd 9.6, plZ/exarples/ . doxygen/Doxymodules_analysis . h
geant4,9,.6,p0Z/exanples/ . doxygen/Doxymodules_hadronic . h
geant4.9.6.p02/exarples/ . doxygen/Doxymodules_eventgenerator.h
geant4.9.6.p02/exarples/ . doxygen/Doxymodules_comron. h
geant4,9.6.pdZ/examples/ . doxygen/Doxymodules_new. h
geantd.9.6 ., p@/examples/ . doxygen/Doxymodules_runAndEvent . h
geant4,9,.6,p0Z/exarples/ . doxygen/generate_standolone.sh
geant4,9.6,p02/exarples/ . doxygen/Doxymodules_parameterisations.h
geant4.9.6.p02/exarples/ .doxygen/Doxymain.h
geant4,9.6.pdzZ/exanples/ . doxygen/Doxymodules_geometry . h
geantd 9.6, p@Z/examples/ . doxygen/Doxymodules_optical .h

y 3 = (Sl geant4 9.6, pdZ/exarples/ . doxygen/Doxymodules_parallel .h
L ~ 1~ t - ‘ , S geant4,9.6,p02/exarples/ . README . HonToRun
this Is the Ple Gemta.5.6.pa2 ecaplec/istory
| B geant4 .9, 6, p@2/exanpl es/REAIME . HowToRun

geantd ., 9.6, p@2/exarples/GNUmakefile

geantd,9,6,p02/exarples/MMakelists, txt

geant4,9,6,p02/exarples/README

geant4.9.6.p02/LICENSE

geant4.9.6.p@2/(Mokel ists. txt

stezon@lyofor@l:~$ |

source bles




E?) G4 installation, the cmake tool

And now, full G4 installation In three steps

i She shell
*WARNING*
Geant4 has been pre-configured to loock for datasets
in the directory:

1 < C O n p g u rati O n /home/ formateurs/stezon/geant4.9.6. pl2-install/share/Geant4-9.6.2/data

but the following datasets are NOT present on disk at
that location:

G4NDL (4.2)

gg;g:vggﬁzim 2.3) G4 is made of

RadiocactiveDecay (3.€)

Out of source building CowITANS G5 modules !

RealSurface (1.9)

¥ keep sources clean S

If you want to have these datasets installed autaomatically
simply re-run omoke ond set the GEANT4_INSTALL_DATA

¥a.”OWS Several |nSta| Iatl()ns varigble +o ON. This will configure the build to download

and install these datasets for you, For exawple, on the
commond line, do:

cmake . Dataneeded @ running time )

: - N The variable can also be toggled in comake or cmake-gui.
_r- o "{ "/ If you're running on @ Windows system, this is the best

New LW e o e - solution as (Make will unpack the dotesets for you

IR T

stezow@lyofor@l:~S pwd

/home/ formateurs/stezow

stezow@lyofor@l:~S s [

geant4.,9.6.p0Z2 geont4.9.6.p82.tar utilities ¥

stazowdlyofordl:~5 mkdir =

stezow®lyofor?l:~5 cd geant4.9.6.p82-build

stezowllyofordl :~/geant4.9.6.pd2-buildS cmake -DIMAKE_INSTALL_PREFIX=/home/formoteurs/stezow/geantd.9.6.pd2-install ../geant4.9.6.po2 |




(? j G4 Installation, the cmake tool

Additional modules:
options [external packages]

Core components:
all needed and built

stezow@lyofordl:~/geant4 ,9,6,p02-build$ onoke -DCMAKE_TINSTALL_PREFIX=/home/formoteurs/stezon/geantd.9.6.pd-install -DGEANTA_INSTALL_DATA=DN .. /geont4,9.6,pdZ
-~ {onfiguring downlood of missing dotaset (ANDL (4.2)

-- {onfiguring downlood of missing dotaset GAEMLOW (6.32)

-- {onfiguring download of missing daltasel PhotonEvaporation (2.3)
-- {onfiguring download of missing datasel RadiocactiveDecay (3.6)
-- {onfiguring download of missing dataset GANEUTRONXS (1.2)

-- {onfiguring download of missing dataset G4PIL (1.3)

-= Configuring downloaod of missing dataset RealSurface (1.0)

-- Configuring download of missing dataset G4SAIDDATA (1.1)

-- The following Geant4 fectures are enabled:

GEANT4_DUILD_CXXSTD: Compiling against Cs+ Standard 'c++0B'
GEANT4_USE_SYSTEM_EXPAT: Use system EXPAT library

2. Compilation 3. Installation

NOT mandatory, the building directory could be enough

stezonSlynfordl :~/geant4.9.6,.pi2-buildd rake -j2
Somning dependencies of target GAEMLON
Sooning dependencies of target GANOL
[ @] Creating directories for "G4EMLIW'
[ @] Creating directories for "GAaNOL'
[ @] Performing downlood step (download, verify and exbroct) for "G4EMLOW'
[ @] -- downloading, .,
sro='http://geantd , cern, ch/support/sourca/G4EMLON. 6,32, tar, . gz" [100%] Built target Géphysicslists
! - : - ' & .
ds/hcmn/s,:sttxnn/g-mtl.Q.ﬁ.pBZ-bu\ld/[xt"-nals./GlD'.L(ll-G.32_/m/64[m.6.32.tar.gz PLyoFordL ! n/ 4.9.€.p@2-builds make install

Note: Modules are also shared libraries
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lude Ple

O
E

source ple

¥ Knowing VBase interface enough to play with

¥ At running time the OrightO methods are called

The user’s application

C++ (Object Oriented) into the game - €xX: classes that transform

#ifndef _VBase hh
#define _VBase_hh VVBase. hh

class VBase

protected
float
float

-5 = data members
AnObject _O;

public : | constructor,
VBase( float x, float 'y, AnObject 0); - to init
virtual ~ ~VBase();

/I' Reset VBase |
vitual  void Reset(); - Methods to change data values

/' pure virtual method, HAS to be implemented
2
#endif

virtual void Transform(  float xnew, float ynew)= 0, @gga

#include  "VBase.hh" VBase .CC

VBase::VBase( float x, float 'y, AnObject o)

{
X

%
o)
}

void VBase::Reset()

{
X=_Y= 0;
_O= 0;

}

all kind of objects inheriting from VBase

#ifndef _MyBase_hh

#define _MyBase_hh wm

#include  "VBase.hh"
class MyBase: public VBase

protected :
AnotherObject _0O;

public :
MyBase( float x, float 'y, AnObject o, AnotherObject 00);
virtual ~ ~ MyBase();

/l Reset MyBase
virtual void Reset();

/I Really do the job of transforming _O into _0OO
/I moving it at a different position

'i—‘:;, virtual void Transform( float xnew, float ynew);

#endif

#include MyBase.hh

MyBase::MyBase( float x, float vy, AnObject o, AnotherObject 00) :
VBase(x,y,0)

_ 00 =o0; _ -
} MyBase.cc
void MyBase::Reset() -

VBase::Reset(); 00 =

void MyBase::Transform( float xnew, float ynew)
AnObject o_tmp = _0O;

_ 0 =_00;
_00 = o_tmp;

_X=xnew; _Y = ynew;

/I ... something like _O.Show() and _OO.Hide()




Building an application requires to put together 3 mandatory bricks*

the detector construction - the description of the physics - the primary generator

class ARedSphereConstruction : public G4VUserDetectorConstruction
{

Il'the v_irtual method to be .implemented by the user class AGammaGun: public  G4VUserPrimaryGeneratorAction
virtual G4VPhysicalVolume* Construct(); {

g /I the virtual method to be implemented by the user
virtual void GeneratePrimaries( G4Event * anEvent);

+
many other hooks
but

not mandatory

/I The User's main program to control / run simulations
int main( int argc, char **argv)

/| Construct the run manager, necessary for G4 kernel to control everything
G4RunManager *theRunManager = new G4RunManager();

| Then add mandatory initialization G4 classes provided by the USER
/I detector construction
Il physics list
/l initialisation of the generator

class AnElectroMagneticPhysicsList: public ~ G4VUserPhysicsList theRunManager->SetUserlnitialization( new ARedSphereConstuction() );
{ theRunManager->SetUserlnitialization( new AnElectroMagneticPhysicsList() );

// the virtual method to be implemented by the user theRunManager->SetUserAction( new AGammaGun() );
void ConstructParticle();

/I the virtual method to be implemented by the user
void ConstructProcess();

/I the virtual method to be implemented by the user
void SetCuts();

I

return 0;
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# Setup the project
project(W1_LIO)

# You can set WITH_GEANT4_UIVIS to OFF via the command line or ccmake/cmake-gui
to build a batch mode only executable

option(WITH_GEANT4_UIVIS  "Build example with Geant4 Ul and Vis drivers"

if (WITH_GEANT4_UIVIS)

ind_package(Geant4 REQUIRED ui_all vis_all)

else ()

ind_package(Geant4 REQUIRED)

endif()

Setup Geant4 include directories and compile definitions
include(${Geant4_USE_FILE})
include_directories(${PROJECT_SOURCE_DIR}/csrc)

set(PROJECT_SRC

)

set(PROJECT_HEADER

)

'‘bin'  directory under CMAKE_INSTALL PREFIX
o
install(TARGETS LIO_W1 DESTINATION bin)

your applicationOs name

to be sure what Is installed
IS enough to build
your application

where Is the G4 version used

this is the place where
you tell cmake what bles are
part of your application

it fully dePnes the main/exe

place to install your
application (if required)




# Setup the project
project( W1_LIO)

# You can set WITH_GEANT4_UIVIS to OFF via the command line or ccmake/cmake-gui
to build a batch mode only executable

option(WITH_GEANT4_UIVIS  "Build example with Geant4 Ul and Vis drivers"

if (WITH_GEANT4_UIVIS)

ind_package(Geant4 REQUIRED ui_all vis_all)

else ()

ind_package(Geant4 REQUIRED)

endif()

Setup Geant4 include directories and compile definitions
include(${Geant4_USE_FILE})
include_directories(${PROJECT_SOURCE_DIR}/csrc)

set(PROJECT_SRC

| + add the source Ples

set(PROJECT_HEADER

| + add the header Ples

Add the executable, and link it to the Geant4 libraries
add_executable( LIO_W1l LIO_W1.cc ${PROJECT_SRC} ${PROJECT_HEADERY})

target_link_libraries( LIO_W1 ${Geant4 LIBRARIES} ${EXTRA_LIB})

'‘bin'  directory under CMAKE_INSTALL PREFIX
o
instal(TARGETS LIO_W1 DESTINATION bin)

your applicationOs name

to be sure what Is installed
IS enough to build
your application

where Is the G4 version used

this is the place where
you tell cmake what bles are
part of your application

it fully dePnes the main/exe

place to install your
application (if required)




The user’s application

To build your application

mkdir build
cd build
cmake -DGeant4 DIR=path/to/the/G4buildingDirYouWant(*)./
make -2
cd ..
To run it

source /path/to/the/G4buildingDirYouWant/geant4make/geantdmake.sh
Jbuild/ the exe you have debned its name
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The users application

Play with the simulation using the interface:

¥run the application and type help

¥have a look at the commands, try for instance:
funits/list
/process/liseind /process/dump -
/run/setCut 0.1 mmand /run/setCutForAGivenParticle e- 10 um
/material/g4/printElementnd /material/g4/printMaterial
[particle/listand /gun/List

¥check geometry with /vis/drawTree

¥all commands could be in a Ple - see visGL.mac
¥run it with /control/execute visGL.mac

¥to start a run with 100 particles /run/beamOn 100




The users application

v ewxampleNO2

Scene tree | Hul

ViswarD 1089 G SarsdOn

G4 help on commands

Seerme L ; viewe -0 [OpenGLSlonedOL

=-F1 [ Bouchable:
B = wardcl
M Targel 10
=M= Tracker (01
Shameer!
chamte
hameer’
Chamkeer’
Thambe

Play with
geometry

- Cutact

10 trajzctories stored in this event.
=% Fwvenit 7

6 ajertarnes staree in this cvent.
>>> Evenit B

T dapzduries slured in lhs cvenl
»2> Fvent 0

4 rrajertanes staree in this cvent

R terminaod.

Rt Sunumary

Numbar o” svents processad . 20
Usere) 09s Fealel 42 Syswl 048
10 events hawe beer <ept for refreshing ard,or raviewing.

~ louchahbles o der

Shamall §— " Hize all Claar IF‘"‘" |

-l

Search ; | salact t;rrts)l Sassicn ;

type commands




Conclusions of W1

We have seen

¥How to install G4 using CMake

¥How to customize / build / run the userOs application

¥ The commands called C++ methods using Messengers
see W2 to know how to do it




