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main()

● Geant4 does not provide main()
● C++: the function main is called at the program startup, leaving main() 

ends the program

● In your main(), you have to
● Construct G4RunManager with use of G4RunManagerFactory

● Define your initialization classes: MyDetectorConstruction and 
MyPhysicsList and set them to G4RunManager

● Define your primary generator class (MyPrimaryGenerator) using your 
MyActionInitialization class and set it to G4RunManager

Reminder
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Example of main() - part 1

#include "DetectorConstruction.hh"
#include "ActionInitialization.hh"

#include "G4RunManagerFactory.hh"
#include "FTFP_BERT.hh"

int main(int argc,char** argv)
{
  // Create User Interface and enter in interactive session (1)

  // Construct the run manager (for serial mode)
  auto runManager =
    G4RunManagerFactory::CreateRunManager(G4RunManagerType::Serial);

  // Detector construction
  runManager->SetUserInitialization(new ED::DetectorConstruction());

  // Physics list
  auto physicsList = new FTFP_BERT;
  runManager->SetUserInitialization(physicsList);

  // User action initialization
  runManager->SetUserInitialization(new ED::ActionInitialization());

  // Create User Interface and enter in interactive session (2)
}

exampleED.cc

Reminder
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main() 

● Geant4 does not provide main()
● C++: the function main is called at the program startup, leaving main() 

ends the program

● In your main(), you have to
● Construct G4RunManager with use of G4RunManagerFactory

● Define your initialization classes: MyDetectorConstruction and 
MyPhysicsList and set them to G4RunManager

● Define your primary generator class (MyPrimaryGenerator) using your 
MyActionInitialization class and set it to G4RunManager

● You can also
● Define optional user action classes and set them to G4RunManager 

● Define Geant4 visualization and (G)UI session via G4VisExecutive and 
G4UIExecutive and/or your persistency manager

– This part will be explained in the lectures on Visualization/UI



I. Hrivnacova @ Geant4 ED PHENIICS and IN2P3 Tutorial, 2025, IJCLab 5

User Interface (UI) driver

● The user command interface (UI) is set via the G4UIExecutive 
class

● UI represent the interactive session where users can type Geant4 
commands which are then executed with means of G4UImanager

● It can handle the program arguments (argc, argv)

int main(int argc,char** argv)
{
   G4UIExecutive* ui = new G4UIExecutive(argc, argv);

   ...
   ui->SessionStart();
}
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Visualization

● The visualization manager is set via the G4VisExecutive class

int main(int argc,char** argv)
{
   G4UIExecutive* ui = new G4UIExecutive(argc, argv);
   ...
   G4VisManager* visManager = new G4VisExecutive;
   visManager->Initialize();
   ...
   ui->SessionStart();
}
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Start Macro

● Typically before starting the UI session, the visualization driver 
is initialized via a set of visualization commands in the macro 
init_vis.mac

int main(int argc,char** argv)
{
   G4UIExecutive* ui = new G4UIExecutive(argc, argv);
   ...
   G4VisManager* visManager = new G4VisExecutive;
   visManager->Initialize();
   ...
   G4UImanager* UImanager = G4UImanager::GetUIpointer();
   UImanager->ApplyCommand("/control/execute init_vis.mac");
   ...
   ui->SessionStart();
}
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Start GUI Macro

● The graphical user interface (GUI) can also be enhanced 
through user settings, defined in a macro. For example, the 
default icon set can be customized in a user macro, icons.mac.

● Don't forget to disable defaults icon set with /gui/defaultIcons in 
that case

int main(int argc,char** argv)
{
   G4UIExecutive* ui = new G4UIExecutive(argc, argv);
   ...
   G4VisManager* visManager = new G4VisExecutive;
   visManager->Initialize();
   ...
   G4UImanager* UImanager = G4UImanager::GetUIpointer();
   UImanager->ApplyCommand("/control/execute init_vis.mac"); 
   if (ui->IsGUI()) {
      Uimanager->ApplyCommand("/gui/defaultIcons false");
      UImanager->ApplyCommand("/control/execute icons.mac");
   }
   ...
   ui->SessionStart();
}
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Batch Mode

● Finally, we will add a “batch” mode
● Batch mode means non-interactive execution where the program receives all its 

input at the start and produces its output without needing any user intervention 
during its run. It's often used for processing large datasets or automating 
repetitive tasks.

● The batch mode can be triggered when a program name is followed 
by a macro name, for examples run.mac:

● The program will continue to run interactively when called without 
command line arguments:

./myApplication run.mac     # batch mode

./myApplication             # interactive mode
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Batch Mode - 2

● The C++ program arguments are passed in the main() program via the 
arguments:

● argc = number of arguments

● argv = the array of the arguments as c-strings

int main(int argc,char** argv)
{
   G4UIExecutive* ui = nullptr;
   if ( argc == 1 ) {
     ui = new G4UIExecutive(argc, argv);
    }
   ...
   if (!ui) {
     // Batch mode
     G4String command = "/control/execute ";
     G4String fileName = argv[1];
     UImanager->ApplyCommand(command + fileName);
   }
   else {
     // Interactive mode (as before)
     ...
   }
}
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int main(int argc,char** argv)
{
  // Detect interactive mode (if no arguments) and define UI session
  G4UIExecutive* ui = 0;
  if ( argc == 1 ) {
    ui = new G4UIExecutive(argc, argv);
  } 
  // ...
  // Initialize visualization
  G4 VisManager* visManager = new G4VisExecutive;
  visManager->Initialize();
  // Get the pointer to the User Interface manager
  G4UImanager* UImanager = G4UImanager::GetUIpointer();
  if ( ! ui ) {
    // Batch mode
    G4String command = "/control/execute ";
    G4String fileName = argv[1];
    UImanager->ApplyCommand(command+fileName);
  }
  else {
    // Interactive mode
    UImanager->ApplyCommand("/control/execute init_vis.mac");
    ui->SessionStart();
    delete ui;
  }
  // ...
  delete visManager;
}

exampleED.cc Example of main() - part 2
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