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Chapter 1. Installation Introduction

This section describes the global computing environment required for installing the Geant4 toolkit. To set up your
specific computing environment for Geant4, refer to Section 2 of this Guide.

A shell script (Conf i gur e) is provided to facilitate the installation procedure, and to help the user set up the
environment correctly.

1.1. Supported Computers and Operating Systems

Geant4 is supported under the following operating systems:

 Linux on PC with g++ (gcc compiler)
e MacOSX with g++ (gcc compiler)
» Windows/XP with MicroSoft Visual C++

Currently, thisisthe set of flavors which can be associated with the environment variable $G4 SYSTEMto identify
the system architecture and compiler used:

Li nux - Scientific Linux CERN, SLC5

g++ gcc 4.1.2 HASYSTEM  Li nux- g++
MacOSX - MacOSX Darwin 10.6

g++ gcc 4.2.1 ASYSTEM Darw n- g++
W ndows - W ndows XP and Cygwi n32

MSVC++ 9.0, Visual Studio 2008 GASYSTEM W N32-VC

For amore detailed description of supported platforms/compilers and versions of third party software, please refer
to the release notes avail able with the current release you're using in geant 4/ Rel easeNot es (also accessible
from the web distribution page ).

1.2. Required Software

To run Geant4, the following software must be properly installed in your computing environment:
* A C++ compiler

(compiler from your Unix vendor, g++ or Visual C++ for Windows systems)
» The CLHEPIibrary

(seethe CLHEP reference guide .)
» GNU Make (note: g++ preprocessing is used to build file dependencies) is also used and a UNIX shell
» The Geant4 toolkit source code

1.3. Visualization Software

The above list of software is the minimum required for a non-graphical setup of Geant4. To build and use
visualization graphics in Geant4 and/or a graphical user interface (GUI), at least one of the following graphic
systems or packagesis required in your computing environment:

* X Windows.

* OpenGL or MesaGL (free software compatible with OpenGL).

* DAWN , aPostScript renderer.

e Qt , acrossplatform application and Ul framework (version 4 preferred).
» Open Inventor (free software from SGI).

Open Scientist (Interactive environment, including GUI).

* HepRApp Browser ( HepRep Browser).



http://cern.ch/geant4/support/download.shtml
http://cern.ch/clhep/
http://www.opengl.org/
http://www.mesa3d.org/
http://geant4.kek.jp/GEANT4/vis/
http://qt.nokia.com
http://oss.sgi.com/projects/inventor/
http://openscientist.lal.in2p3.fr/
http://www.slac.stanford.edu/BFROOT/www/Computing/Graphics/Wired/
http://www.slac.stanford.edu/~perl/heprep/
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e WIRED4 JAS Plug-In ( HepRep Browser).
 Momo (a Java -based GUI environment, GGE, GPE, ...).
* VRML browser.

Alternatively, you can produce an ascii file for VRML or DAWN.

More information is available in Section 8.6, Visualization Drivers, of the User's Guide for Application
Developers.

1.4. Software for Analysis and Histogramming

Histogramming facilities are provided through the AI DA abstract interface. AIDA isnot required to build Geant4
itself, but if you wish to useit in your applications, it should be installed following the guide at:

» AIDA (Abstract Interfaces for Data Analysis)

External, AIDA-compliant packages which provide the necessary functionalities for doing histogramming (and
therefore should be installed if you require this functionality in your applications) are:

* iAIDA (IAIDA, animplementation of AIDA in C++)
» JAS (JavaAnalysis Studio)

» Open Scientist (Interactive Analysis Environment).

» rAIDA (rAIDA, aRoot implementation of AIDA)



http://wired.freehep.org/
http://www.slac.stanford.edu/~perl/heprep/
http://cern.ch/geant4/geant4_public/source/geant4/environments/MOMO/docs/MOMOHelp.html
http://java.sun.com/
http://aida.freehep.org/
http://iaida.dynalias.net/
http://jas.freehep.org/jas3/
http://openscientist.lal.in2p3.fr/
http://ilcsoft.desy.de/portal/software_packages/raida/
http://root.cern.ch/

Chapter 2. Installation Procedures

Beforeinstalling Geant4, the required softwarelisted in Section 1.2 (and Section 1.3 inthe case of graphicsdrivers)
of this Installation Guide must already be installed on your system.

In this section, a short tutorial on how to install thetoolkit'skernel librariesis given. Theinstallation of the Geant4
kernel libraries and the proper configuration of the environment can be achieved either manually (by setting the
proper environment variables) or through the Conf i gur e shell script, which will allow the installation of just
the necessary source code and librariesin a specified installation area.

Sep-by-Sep guides for the installation are also available. See Appendix - Step-by-Step Installation Guides of
Geant4 User's Guide - For Application Developers.

2.1. Using the Conf i gur e Script for installation

A shell script is provided for building the libraries and to allow easy installation in a specified area. The
Conf i gur e shell scriptisplacedinthetop directory tree of thedistribution (geant 4/ Conf i gur e) and allows
the user or system administrator to install the Geant4 toolkit in a semi-automatic way. Some knowledge of the
system isrequired for the installation, such as:

* the compiler to be used

« the path where the Geant4 toolkit isto be installed ($G41 NSTALL)

« definition of installation directory paths (optional)

* kind of graphicg/analysis system(s) installed in the system, and pathsto theinstall ation of each graphics/analysis
package

« thekind of library to be generated: static/shared, compound/granular.

To run the installer script for building the libraries of the Geant4 toolkit, one must type the following from the
top directory geant 4:

> ./ Configure -build

and follow the on-screen instructions. No system administrator privileges are required at this stage. The script
will ask for the path in the system where the Geant4 libraries should be installed later on. The script provides
default settings for most of the environment variables to be set. By pressing -RETURN-, the default values will
be selected; otherwise the proper selection (or path, in case a path is requested) must be typed in.

In case the installation procedure fails for some reason, or you realise the selected options were not correct at the
time the installation started, you can repeat the whol e process by manually removing the current installation with:

> cd geant 4/ source
> make cl ean

where the $G4 SYSTEMenvironment variable (specifying the kind of architecture and compiler used) is manually
set in your environment (according to the flavorslisted in Section 1.1).

In case new modules must be added to an existing build (for example amodule for visualization), this can be done
manually by re-running Conf i gur e and providing the new settings.

Once the process of building the libraries has been completed successfully, the Geant4 toolkit can be installed in
the specified (already existing) installation area by typing:

> ./ Configure -install

Librariesand necessary source codewill beinstalledinl i b/ geant 4,i ncl ude/ geant 4 (if selected to install
all headersin a single directory), sr c/ geant 4, respectively. System administrator privileges may be required
for the installation stage, depending upon where in the system the installation should happen.



http://cern.ch/geant4/UserDocumentation/UsersGuides/ForApplicationDeveloper/html/apas06.html
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$A1 NSTALL will besetto[ | NSTALLATI ON_AREA] / sr ¢/ geant 4.

2.2. Configuring the Environment to Use Geant4

Once libraries have been installed, the user's environment must be correctly set up for the usage of the Geant4
toolkit. The Confi gur e script provides a way to check the existing installation and provide the correct
configuration for the user's environment. Configuration scriptsenv| . sh. csh] can be generated, and should be
sourced by the final usersin order to configure their environment according to the performed installation.

To generate the configuration scripts, the user should run Conf i gur e placed in theinstallation area, asfollows:

> $AI NSTALL/ Confi gure

This will generate the shell script env. csh (env. sh for bash shell) to be sourced or integrated into the shell
loginscript (. t cshr c or. bashr c). Theshell script will be generated in the user's current directory ($PWD). The
user can customizeit to specify for example her/his proper working directory through the variable $G4AWORKDI R.
Once the generated script is sourced, the user will be ready to start building a Geant4 application.

Refer to section the section Getting Sarted with Geant4 - How to Make an Executable Program of the Geant4
User's Guide for Application Developers for information on how to build an executable in Geant4.

2.3. Installing Geant4 Manually

Before proceeding with theinstall ation, some key environment variables must be defined in your user environment
inorder to specify where all software componentsareto be placed and to set some compilation options. A complete
reference to all environment variables in Geant4 is available in section Appendix - Makefiles and Environment
Variables of the Geant4 User's Guide for Application Developers.

2.3.1. Required Environment Variables

GASYSTEM
set to one of the flavors listed in section 1.1 to specify the kind of architecture and compiler used

Al NSTALL:
path where the Geant4 toolkit treeisinstalled (ex. SHOVE/ geant 4)

CLHEP_BASE DI R
path to the CLHEP installation

2.3.2. Optional Environment Variables

GAVORKDI R:
path of the user's working directory (default in $G41 NSTALL)

GALI B:
path where the kernd libraries should be installed (default in $G41 NSTALL/ | i b)

ATMP:
path where temporary files (object files, dependency files) are placed (default in SGAWORKDI R/ t np)

ABIN:
path where final executable files are placed (default in $GAWORKDI R/ bi n) .

G4l NCLUDE:
path where source header files may be mirrored at installation by issuing nake i ncl udes (default in
$HAI NSTALL/ i ncl ude)



http://cern.ch/geant4/UserDocumentation/UsersGuides/ForApplicationDeveloper/html/index.html
http://cern.ch/geant4/UserDocumentation/UsersGuides/ForApplicationDeveloper/html/index.html
http://cern.ch/geant4/UserDocumentation/UsersGuides/ForApplicationDeveloper/html/index.html
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GADEBUG
flag specifying that libraries be built with debug symbols (requires a lot of disk space). The default is
optimised-mode

GALI B_BUI LD_SHARED:
flag specifying that kernel libraries be built as shared libraries (libraries will then be used by default). If not
set, static archive libraries are built by default

GALI B_BUI LD_STATI C
flag specifying that kernel libraries be built as static archive libraries. Note that you may specify thisflag in
additionto G4LI B_BUI LD _SHARED to build shared and static libraries simultaneously.

GALI B_BUI LD RBTOH:
flag specifying that the library for the g3tog4 module be built. By default the library will not be built.

GALI B_BUI LD ZLI B:
flag specifying that an additional library for file compression should be built (not required on Linux/Unix
systems, required on Windows if choosing OpenGL or Openlinventor visualization). By default the library
will not be built.

G4_NO_VERBCSE:
defining this flag prevents the compilation of verbosity code (for better performance). The default is with
verbosity on.

The list of al additional flags (also requiring third-party packages installed) can be found in Section 5.2 of the
Geant4 User's Guide for Application Developers .

The Geant4 installation requires native STL (the Standard Template Library) as the base foundation class library.
Thisalsoimpliesstrict ISO-ANSI language compliance. In addition to the above, you might want to set the proper
environment for visualization, such as:

« thekind of graphicsdriver(s) installed in the system
* the path to the installation of each graphics driver

in case you want to build the Geant4 kernel libraries with the graphics drivers built-in. See Visualization - The
Visualization Drivers of the Geant4 User's Guide for Application Developers.

At thispoint, you may choose one of two waysto compile and install the kernel libraries, depending on your needs
and system resources. From $G41 NSTALL/ sour ce:

1. make

Thiswill make one library for each "leaf" category (maximum library granularity) and automatically produce
amap of library use and dependencies.
2. make gl obal

Thiswill make global libraries, one for each major category.

The main advantage of the first approach is the speed of building the libraries and of the application, which in
some cases can be improved by afactor of two or three compared to the "global library" approach.

Using the "granular library" approach a fairly large number (roughly 90) of "leaf" libraries is produced.
However, the dependencies and linking list are evaluated and generated automatically on the fly. The top-
level GNUnakef i | e in $G41 NSTALL/ sour ce parses the dependency files of Geant4 and produces a file
i bname. map in $GALI B. | i bnane. nap is produced by the tool |i bl i st, whose source code is in
$GHAI NSTALL/ confi g.

When building a binary application the script bi nmake. gk in $G41 NSTALL/ conf i g will parse the user's
dependency files and use | i bnane. map to determine through | i bl i st the required libraries to add to the
linking list. Only the required libraries will be loaded in the link command.



http://cern.ch/geant4/UserDocumentation/UsersGuides/ForApplicationDeveloper/html/apas05.html#sect.MkflEnvVar.EnvVar
http://cern.ch/geant4/UserDocumentation/UsersGuides/ForApplicationDeveloper/html/index.html
http://cern.ch/geant4/UserDocumentation/UsersGuides/ForApplicationDeveloper/html/index.html
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Thecommand make | i bmap issuedfrom$G41 NSTALL/ sour ce, alowsmanual rebuilding of the dependency
map. The command isissued by default in the normal build process for granular libraries.

Itispossibletoinstall both "granular” and "compound" libraries, by typing "make" and "make global" in sequence.
In this case, to choose usage of granular libraries at link time one should set the flag GALIB_USE_GRANULAR
in the environment; otherwise compound libraries will be adopted by default.

2.4. Integrating Geant4 into a Generic Framework

As part of the Geant4 kernel librariesinstallation, it is also possible to put the entire set of header filesin asingle
place, which is determined by the environment variable G41 NCL UDE specifying the directory path. Therefore, it's
rather straightforward to integrate Geant4 into a generic external framework, by smply knowing the path where
header files are located in the system (41 NCLUDE) and whereinstalled libraries are placed (ALI B).

In Section 5.2. (Appendix - Makefiles and Environment Variables) of the Geant4 User's Guide for Application
Developers, you can find alist of all the environment variables. In Section 5.3 it isa so explained how to integrate
externa libraries which may or may not use the Geant4 kernel libraries, using the GNUmake build system of
Geant4.



http://cern.ch/geant4/UserDocumentation/UsersGuides/ForApplicationDeveloper/html/apas05.html#sect.MkflEnvVar.EnvVar
http://cern.ch/geant4/UserDocumentation/UsersGuides/ForApplicationDeveloper/html/index.html
http://cern.ch/geant4/UserDocumentation/UsersGuides/ForApplicationDeveloper/html/index.html
http://cern.ch/geant4/UserDocumentation/UsersGuides/ForApplicationDeveloper/html/apas05.html#sect.MkflEnvVar.LnkExtLib

Chapter 3. Tips for Installing on Windows

3.1. Windows with the Cygwin Toolset and
Microsoft Visual C++

To compile and run Geant4 under Windows systems, some additional information and tools are required, although
the installation produre is similar to that required on a UNIX based system. On Windows, the Cygwin toolset and
the Microsoft Visual C++ compiler are used.

Cygwin32 is a UNIX development environment available for Microsoft Windows. You can freely obtain
Cygwin32 from Cygwin or Cygwin/X .

We do not support direct use of Visual Studio; i.e. we do not provide Visual Studio workspace (.dsw) or project
(.dsp) files, nor we do provide makefiles for the nmake application of MS Visual C++.

We use several of the tools provided by the Cygwin toolset:

* make. exe asamaketool
» g++. exe asatool to analyse source file dependencies and create dependency (. d) files
 several other unix toolslikecp, mv,r mt ouch, etc.

At the installation of the Cygwin toolset it is therefore required to explicitely select some packages (i.e. gmake,
gcc, binutils and tcsh from the "devel" category) in addition to those which are part of the default installation.

For more details on the tool set, please see the documentation available on the Cygwin pages . The User's Guide
has quick start guides and help with setting up Cygwin with set up. exe.

Links to some installation tips for the Cygwin toolset and also "step by step" installation guides can be found in
the section Appendix - Step-by-Step Installation Guides - Build for MS Visual C++ of Geant4 User's Guide -
For Application Developers.

The usage of Cygwin32 for the build environment results in a build procedure similar to that on a UNIX system.
The following steps are required to install geant4:

1. Install Cygwin (see also notes above and additional installation notes for known issues related to the most
current version):

We do not depend on any specific feature of the version of Cygwin, so newer versions (or slightly older) are
expected to work.

2. Set the environment for MS Visual C++, i.e. set the paths to libraries, include files, and executables for MS
Visual C++. This can be done by modifying the start-up batch file cygwi n. bat of Cygwin32 to include all
the MSDOS commands found in the file vevar s32. bat provided in MS Visual C++ (in the VC++ .NET
compiler installation directory, and usually located insidethe Cormon7/ Tool s directory). Thismodification
should be done after the installation of the Cygwin toolset, so that the environment gets properly set at thetime
of theinvocation of the shell.

. Unpack the source code into adirectory of your choice.

. Start the Cygwi n shell from the start menu.

5. At this point you're ready to install Geant4. If manual installation is chosen, you must set the necessary

environment variables. There are various ways to do so; for example through a command file for the Cygwin
bash shell. This command file could be named geant 4- set up. sh, and you must execute it with

AW

. geant 4-setup. sh

including the leading dot and blank space. Y ou could also have this as your . bashr ¢ file. The commands
in the command file should be:



http://cygwin.com/
http://x.cygwin.com/
http://cygwin.com/
http://cern.ch/geant4/UserDocumentation/UsersGuides/ForApplicationDeveloper/html/apas06.html
http://cern.ch/geant4/support/windows_note.shtml
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# Set GASYSTEM

export GASYSTEM=W N32- VC

#

# Set Path to CLHEP

export CLHEP_BASE DI R=C:/usr/| ocal

#

# --- Other optional settings

#Turn on verbose to show command used for conpilation
#export CPPVERBOSE=1

#

Note, in the example above, CLHEP was installed in C:. / usr/ | ocal , therefore i ncl ude/ CLHEP and
['i b/ CLHEP. | i b must beincluded therein.

6. Oncethe environment is correctly set, the libraries are built using make from the geant 4/ sour ce directory
typing make fromthe Cygwi n bash shell prompt.

Examples can be built in the same way as the libraries from examples/novice/NO1, for instance: type make from
the shell prompt.

Notethat, depending on which external softwareis used, there may be somewarningsin linking about conflictings
libraries. This often seemsto be caused by an external library compiled for a different run time environment.

The binary of the example is placed by default into the geant 4/ bi n/ W N32- VVC directory. You may run it
either from this directory or from the exanpl es/ novi ce/ NO1 directory; sample input and output files are
placed in each of theexanpl es/ novi ce directories. Some of the examples will need to read datafiles, and the
place has to be given in environment variables again similar to the following example:

#

# Environnent variables needed to find geant4 data files:

#

# Data for neutron scattering processes,

# distributed in a separate tar file, then placed under data
export GANEUTRONHPDATA=c:/usr/| ocal / geant 4/ dat a/ GANDL

#

# Data for eval uated neutron cross-sections on natural conposition of elenents,
# distributed in a separate tar file, then placed under data
export GANEUTRONXSDATA=c:/usr/| ocal / geant 4/ dat a/ GANEUTRONXS

#

# Nucl ear Photon evaporation data,

# distributed with the source files under data

export ALEVELGAMVADATA=c: /usr/| ocal / geant 4/ dat a/ Phot onEvapor ati on
#

# Data for radio-active decay hadronic processes under data,

# distributed in a separate tar file

export GARADI OACTI VEDATA=c: / usr/ | ocal / geant 4/ dat a/ Radi at i veDecay
#

# Data for |ow energy el ectromagnetic processes,

# distributed in a separate tar file, then placed under data
export GALEDATA=c:/usr/| ocal / geant 4/ dat a/ GAEMLOW

#

# Data for shell ionisation cross-sections,

# distributed in a separate tar file, then placed under data
export APl | DATA=c:/usr/| ocal / geant 4/ dat a/ GAPI |

#

# Data for nuclear shell effects for | NCL/ ABLA hadroni c nodel,

# distributed in a separate tar file, then placed under data
export (AABLADATA=c:/usr/| ocal / geant 4/ dat a/ GAABLA

#

# Data for neasured optical surface reflectance in optical processes,
# distributed in a separate tar file, then placed under data
export (AREALSURFACEDATA=c: /usr/| ocal / geant 4/ dat a/ Real Surf ace

#

All compiler and linker optionsaresetinconf i g/ sys/ W N32- VC. gnk. If you require options different from
our choice, you can modify thisfile.
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3.2. Building Kernel Libraries DLLs

DLLs (Dynamic Link Libraries) on Windows are supported for MS-VC++ and can be built for the conmpound
kernel libraries of Geant4 (see Section 2.3.2 of the Installation Procedure of this Guide for a dissertation on
gl obal / conpound libraries).

The libraries can be built either manually, issuing the command:

make dl |

from the directory $G41 NSTALL/ sour ce or by specifying it through the Conf i gur e script used for the
installation.

Then, to build any application making use of the installed DLLs, the environment variable G4L1 B_USE_DLL
must be set in the environment.

Once the application is built, it is required to specify to the system the path where the DLLs are installed. To do
s0, add the absolute path (in Cygwin format) of the DLLsinstallation directory to the PATHvariable; for example:

export PATH=$PATH: /usr/| ocal / geant 4/ | i b/ $GASYSTEM

Y ou may then be able to run successfully your application.




Chapter 4. Using CMake to Build and Install
Geant4

In release 9.4, a new beta build system for Geant4 using the CMake build system is available. CMake has been
chosen as an easy to use and maintain, cross-platform tool that addresses several shortcomings of the existing
Configure/Make buildsystem. As a beta, not all of the Ul and Visualization drivers available in Geant4 and
supported by the current Configure/make build system are available. Also, only thefollowing systemsare currently
supported in this beta version:

 Linux on PC with g++ (GNU compiler) and CMake Makefile generation
* MacOSX with g++ (GNU compiler) and CMake Makefile generation

It is expected that the CMake generated buildscripts for Eclipse, KDevelop and Xcode will be functional, but
have not been tested yet. Windows builds on XP using the M SV C++ compiler through CygWin have not yet been
tested. Native Windows builds using Visual Studio are not yet fullyfunctional. We wel come feedback and problem
reports, which should be logged on the Geant4 bug tracking system.

4.1. Prerequisite Software

To use the CMake build system, the software listed in Section 1.2 and optionally the Qt4, OpenGL, DAWN and
VRML packages listed in Section 1.3 should be installed on your system.

In addition, arecent CMake version, specifically one of

e 2.6.4
e 2.8. %
should be installed on your system. Binary packages for CMake of the required versions are generally available
on most mainline Linux distributions, and should be preferred if available. Otherwise, source and binary packages

for Linux, MacOSX and Windows are available from the Kitware download page.

4.2. Building and Installing Geant4 with CMake

CMake processes simple input scripts to generate output buildscripts for a native build tool such as makefiles on
UNIX. The build process for Geant4 using CMake is thus to run CMake first to generate the native buildscripts
and then to run the native tool using these buildscripts as input to build and install.

Y ou should have obtained all the prerequisite software described above, and should have unpacked the Geant4
sourcesto alocation of your choice, for instance

/path/to/ geant4.9.4

We call this directory the source tree. The CMake build enforces an out of source build so that the buildscripts
generated by CMake do not mix with the actual Geant4 sources. This is particularly important for developers
using aworking copy from the geant4 repository, and also means you can build multiple configurations of Geant4
against one single source tree.

Y ou therefore need to build Geant4 in a separate directory which we call the build tree. This directory can be
created wherever you like, though we strongly recommend it is outside the source tree. In addition, if you wish
to use an IDE such as Eclipse, there may be limitations on the location of the build tree relative to the source
tree. For these reasons, we recommmend creating your build tree directory alongside the source tree, e.g. using
our location from above

/path/to/geant4.9.4
/ path/to/ geant4.9. 4-build

10


http://www.cmake.org
http://www.eclipse.org
http://www.kdevelop.org
http://developer.apple.com/technologies/tools/xcode.html
http://bugzilla-geant4.kek.jp/
http://www.cmake.org/cmake/resources/software.html

Using CMaketo Build
and Install Geant4

You are of course free to experiment here, but the above is the recommended way. Y ou may have as many build
treesasyou like.

4.2.1. Running CMake

CMake generates buildscripts (e.g. Makefiles, X code projects) for the build tool (e.g. make, Xcode) of your choice.
The first step after setting up the source and build trees is therefore to run CMake in the build tree to generate
the needed scripts. We shall assume in the following that we are on *NIX, where CMake defaults to generating
Makefiles, and we shall use the CMake command line interface. CMake has other interfaces such as the Curses
based ccnake, and if you wish to use these, you should consult the documentation supplied with CMake.

If you wish to generate, e.g. Xcode projects, consult the CMake documentation for the - G option which alows
you to select another tool. The GUI interface to CMake available on some platforms aso has a switch to choose
the build tool.

Our first step isto moveinto the build tree directory and then run CMake, pointing it to the source tree, and setting
the CMAKE | NSTALL_PREFI X variable to set where geant4 will be installed. Using our example source and
build trees from above, and assuming you want to install Geant4 under / i nstal | /|1 ocat i on (NB $ denotes
the prompt, not aliteral '$)

$ cd /path/to/geant4.9.4-build
$ crmake - DCVAKE_I NSTALL_PREFI X=/install/location ../geant4.9.4

The cmake command is the basic command line interface to CMake. All being well, you will see some platform
dependent output (not compl ete)

$ crmake - DCVAKE_I NSTALL_PREFI X=/install/location ../geant4.9.4
-- The C conpiler identification is GNU
- The CXX conpiler identification is GNU
- Check for working C conpiler: /usr/bin/gcc
- Check for working C conpiler: /usr/bin/gcc -- works
-- Detecting C conpiler ABlI info
- Detecting C conpiler ABI info - done
-- setting default compiler flags for CXX
- Check for working CXX conpiler: /usr/bin/c++
-- Check for working CXX conpiler: /usr/bin/c++ -- works
- Detecting CXX conpiler ABI info
- Detecting CXX conpiler ABI info - done

CMake will then proceed to check for needed external packages. Assuming these are all installed correctly, then
it should continue, giving the output (on Linux with GNU compiler)

-- Found CLHEP version: CLHEP 2.1.0.1
- Found CLHEP: TRUE
- Geant4 backwards conpatible system nane: Linux
- Ceant4 backwards conpatible conpiler nane: g++
- Geant4 backwards conpatible variable GASYSTEM : Linux-g++
- Ceant4 backwards conpatible variable GA4I NSTALL: /install/location/share/geant4-9.4.0
- Geant4 backwards conpatible variable G4l NCLUDE: /install/location/include/geant4
- Ceant4 backwards conpatible variable ALI B : linstall/location/lib/geant4-9.4.0
- The follow ng Geant4 features are enabl ed:

- Configuring done
- Cenerating done
- Build files have been witten to: /path/to/geant4.9.4-build

Depending on the speed of your computer and/or filesystem, there may be pauses at the Conf i guri ng and
Gener at i ng stages as CMake actually writes out files.

The detection of CLHEP relies on having the cl hep- conf i g script in the PATH, and if thisis not the case on
your system, you may See an error
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Cveke Error at /usr/share/share/ cmake- 2.8/ Modul es/ Fi ndPackageHand! eSt andar dAr gs. cnmeke: 70 ( MESSACE) :
Failed to find CLHEP (m ssing: CLHEP_VERSI ON_OK CLHEP_LI BRARI ES
CLHEP_I NCLUDE_DI RS)
Call Stack (nost recent call first):
cmake/ Modul es/ Fi ndCLHEP. cmake: 118 (fi nd_package_handl e_st andar d_ar gs)
CMakelLi sts.txt: 114 (find_package)

- Configuring inconplete, errors occurred!

If you see this error, you should either add the location of ¢l hep- conf i g to your PATHand re-run crrake as
above, or re-run crmak e and passit the full pathto cl hep- confi g as

$ cnmake - DCLHEP_CONFI G_EXECUTABLE=/ful | / path/to/cl hep-config ../geant4.9.4

Y ou should then see a successfull configuration as above.

If you now list the contents of your build directory, it will contain something like

$ Is
CMakeCache.txt crmake_install.cnake CPackSourceConfig.cnake outputs
CMakeFi | es CPackConfi g. cmake Makefil e source

HereaMakefile hasbeen created, and if you chooseto use one of the other generators, different fileswill bevisible.

4.2.2. Enabling Optional Components

The proceedure for running CMake described in the preceeding section configures a default build of Geant4

» Global dynamic libraries.
* No Geant4 modules requiring external library support.

Extra features can be enabled by passing extra - D command line arguments to CM ake, as was done to tweak the
install prefix above through CMAKE | NSTALL_PREFI X. Available options to enable extra features and tweak
paths are listed below.

e BU LD _SHARED LI BS: Setto ONto build dynamic Geant4 libraries (ON by default).

e BU LD _STATI C_LI BS: Set to ONto build archive Geant4 libraries (OFF by default).

 CMAKE | NSTALL_PREFI X: Install path prefix (/ usr/ | ocal by default on UNIX).

e GEANT4_USE_ GDM.: Set to ONto build Geant4 with GDML support (OFF by default, requires Xerces-C to
be installed).

* GEANT4_USE_ GEANT3TOGEANT4: Set to ON to build Geant4 with 3-to-4 conversion support (OFF by
default).

e GEANT4_USE_QT: Set to ON to build Geant4 with Qt support (OFF by default, requires Qt4 with QtCore,
QtGui and QtOpenGL, and OpenGL to be installed).

Note that if you enable a USE option, extra system checks will be triggered to check for the needed headers and
libraries. If you encounter errors at this point, the error message should give you details on the cause.

Further variables are available for accurately locating needed programs and libraries, tuning the install and
selecting advanced options.

e CLHEP_CONFI G_EXECUTABLE: Full pathtocl hep- conf i g executable (only needed for fine tuning or if
cl hep- confi gisnotinyour PATH).

e GEANT4_USE_NETWORKDAWN: Set to ONto build Geant4 DAWN driver with Client/Server support(OFF by
default, only available on *NIX systems).

* GEANT4_USE_ NETWORKVRML: Set to ONto build Geant4 VRML driver with Client/Server support(OFF by
default, only available on *NIX systems).

 GEANT4_BUI LD GRANULAR LI BS: Set to ON to build Geant4 granular libraries (OFF by default, if set to
ON global libraries will not be built).
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It is strongly recommend to build global libraries. Granular libraries are only intended as a tool for Geant4
developersto cleanly debug and test their code.

4.2.3. Building Geant4 from CMake Generated Buildscripts

Once CMake has configured the build, we simply need to run the appropriate build tool with the generated build
scripts. In our example we have generated Makefiles, so in our build directory, we simply type

$ make
to build. All being well, you should see the output

$ make

Scanni ng dependenci es of target (4gl obal

[ 19 Building CXX object source/gl obal / CMakeFi | es/ G4gl obal . di r/ HEPNuneri cs/ src/ G4Anal yti cal Pol Sol ver. c
[ 19 Building CXX object source/global /CvakeFi | es/ G4gl obal . di r/ HEPNuneri cs/ src/ GAChebyshevAppr oxi mati ol

By default, CMake Makefiles produce a summary output of what's being built. If you wish to see more detail,
you can run make with

$ make VERBOSE=1

which will output avery detailed report of everything being done.
CMake Makefiles also support parallel builds, so you can aso do
$ make -jN

where N should be selected based on the number of cores your machine has available. If there are errorsin the
build, make will immediately exit except in parallel mode where it will exit at the next branch point.

Y ou can a'so build parts of Geant4 selectively.
$ make hel p

will print alist of all targets that can be built.

If the build is successful, you can run

$ make install

toinstall Geant4 under thelocation specified by CMAKE_INSTALL_PREFIX from earlier. Asnoted, thisdefaults
to /usr/local on *NIX, so you will need to change it as described if you don't have write permission there. Note
that you can also do a staged install using DESTDI Ras

$ make install DESTDI R=/path/to/stage

If you are not using Makefiles, you will need to consult the documentation of your buildtool. However, CMake
generally works by the book of these tools and so using the generated buildscripts should be straightforward.

4.3. Using Geant4

Once Geant4 has been installed two options are available for using the toolkit. The installation provides
the existing Geant4 GNU makefile structure under CMAKE | NSTALL_PREFI X/ shar e/ geant 4- 9. 4. 0/
confi g, together with shell scripts
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e CMAKE | NSTALL_PREFI X/ shar e/ geant 4-9. 4. 0/ confi g/ geant 4-9. 4. 0. sh
« CMAKE | NSTALL_PREFI X/ shar e/ geant 4-9. 4. 0/ confi g/ geant 4- 9. 4. 0. csh

which can be sourced or integrated into the shell rc scripts (. bashr ¢ or . t cshr ¢). The scripts will configure
your environment in the same way as described in Section 2.2, and Geant4 applications can then be built using
the Geant4 supplied GNU makefile system. Y ou should not directly edit the shell scripts to adjust variables such
as GAWORKDI R. It is better to first source the script and then re-set any needed variables. Y ou will also need to
manually set the environment variables pointing to any needed data libraries.

If you do not wish to, or cannot, use the Geant4 supplied GNU make system, a program
CMAKE_I NSTALL_PREFI X/ bi n/ geant 4-confi g is supplied. This can be executed to query the
installation and extract needed compiler and linker flagsto build an application using Geant4. Itsusageisasfollows

Usage: geant4-config [OPTION...]

-prefix output installation prefix of Geant4
--version out put version for Ceant4

--libs output all linker flags

--cflags output all preprocessor

and conpiler flags

--1ibs-without - gui out put linker flags without
GUI conponent s
--cflags-w thout - gui out put preprocessor and conpiler

flags wi thout GU conponents

--has-feature FEATURE output yes if FEATURE is supported,
or no if not supported

Known Feat ures:
gdm [no], qt[no]

Hel p options
-?, --help show t his hel p nessage
--usage di splay brief usage nessage

Note that the elementsin the Known Feat ur es section will display yes if afeature was enabled in the toolkit
build. Note that this program will only be installed if global libraries are built.

4.4. Known Issues

» The current inter-library dependency treeis overlinked. Work is underway to resolve this.
* Thegeant 4- confi g script may not work correctly if afull static build is required as it does not currently
handle full static library resolution.
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