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project through

CMake
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n recent days I made a hard work for a
more flexible Fortran project build. Us-
ing this template you will made a possi-
ble build Fortran project in Linux environ-
ment and made a data analysis program at
the same time. The project in this PDF file

append. -E:I

Introduction

In recently work we have to compute many version
Fortran program. These programs all developed
in VS2010. When transform source code to Linux
server and compute target data. We got a trouble
that analysis dependence of code and library is very
hard. So we need make a lighter faster method to
build the project.

In last BLOG we have make a method use in
C/C++. Now we even choose this tool to build
Fortran. To make an easily faster auto dependence
invokes the compiler and also makes a huge data
analysis tool at the same time. In this project we
make a multiple target project (two executable and
one library). The module core is the target build by
Fortran program. And the other executable is data
analysis program. The library writing for diagram
output dependence on CERN ROOT.

1 How to use this template project

At very first you need get the apped of the template
project. Then UNTAR the package. Then you get
the template project. You may add you projecto
files the the path Cmake-Fortran/src/core And
then you need to change the CMakeLists.txt file
in compare to the core directory. Then I will try to
describe the CMakeLists.txt change step by step

e Set the project name in project(your project
name)

e Set compiler you need compiler the program.
MPIIFORT is default.
set (CMAKE _Fortran COMPILER mpi-
ifort)

e Optimaze the compiler parameter in syntax
for release
set (CMAKE Fortran FLAGS_RELEASE
”_0379)
for debug
set (CMAKE Fortran FLAGS_ DEBUG
»_00 _g”)

e Adject the include directory. in syntax
include_directories(
We need have a graphics library in depandence
by default.
Special explain in this syntax. you need add the
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Cmake-Fortran.tar




Cmake-Fortran/src/CMakeLists.txt


# CMake project file for NORMA

cmake_minimum_required (VERSION 2.8)
project (MTF4-ec-0411-11.31)
enable_language (Fortran)

add_subdirectory(${CMAKE_SOURCE_DIR}/event/)
LINK_DIRECTORIES (${CMAKE_SOURCE_DIR}/event/)

set(LIBRARY_OUTPUT_PATH "${CMAKE_BINARY_DIR}/lib")
set(EXECUTABLE_OUTPUT_PATH "${CMAKE_BINARY_DIR}/bin")

# make sure that the default is a RELEASE
if (NOT CMAKE_BUILD_TYPE)
  set (CMAKE_BUILD_TYPE RELEASE CACHE STRING
      "Choose the type of build, options are: None Debug Release."
      FORCE)
endif (NOT CMAKE_BUILD_TYPE)

#if use mpi library please use mpiifort
set (CMAKE_Fortran_COMPILER mpiifort)
set (CMAKE_Fortran_FLAGS_RELEASE "-O3")
set (CMAKE_Fortran_FLAGS_DEBUG   "-O0 -g")

message("-- Use compiler ${CMAKE_FC_COMPILER}")

include_directories( 

${CMAKE_SOURCE_DIR}/event/
)

# build executables
set (src 
${CMAKE_SOURCE_DIR}/core/Sample.F90
)

set(MakePlot_src
${CMAKE_SOURCE_DIR}/MakePlot/main.cpp
)

add_executable (MTF4.exe ${src})

add_executable (makeplot.exe ${MakePlot_src})
target_link_libraries(makeplot.exe Event)











Cmake-Fortran/scripts/build.sh


#!/bin/sh

cd ../build/
rm -rf *
cmake -G "Eclipse CDT4 - Unix Makefiles"  ../src/
make
sudo chmod -R 777 bin/
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Cmake-Fortran/build/.cproject


 
 
 
 
 
 
 
 
 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 /usr/bin/gmake
 -j8
 MTF4.exe
 true
 false

 
 /usr/bin/gmake
 -j8
 MTF4.exe/fast
 true
 false

 
 /usr/bin/gmake
 -C "/home/lijianying/Desktop/MTF4-ec-0411-11.31/build" -j8
 MTF4.exe
 true
 false

 
 /opt/cmake/bin/cmake
 -E chdir "/home/lijianying/Desktop/MTF4-ec-0411-11.31/build" "/opt/cmake/bin/cmake" -P "CMakeFiles/MTF4.exe.dir/cmake_clean.cmake"
 
 true
 false

 
 /usr/bin/gmake
 -j8
 makeplot.exe
 true
 false

 
 /usr/bin/gmake
 -j8
 makeplot.exe/fast
 true
 false

 
 /usr/bin/gmake
 -C "/home/lijianying/Desktop/MTF4-ec-0411-11.31/build" -j8
 makeplot.exe
 true
 false

 
 /opt/cmake/bin/cmake
 -E chdir "/home/lijianying/Desktop/MTF4-ec-0411-11.31/build" "/opt/cmake/bin/cmake" -P "CMakeFiles/makeplot.exe.dir/cmake_clean.cmake"
 
 true
 false

 
 /usr/bin/gmake
 -j8
 rebuild_cache
 true
 false

 
 /usr/bin/gmake
 -j8
 all
 true
 false

 
 /usr/bin/gmake
 -j8
 clean
 true
 false

 
 /usr/bin/gmake
 -j8
 MakePlot/main.cpp.o
 true
 false

 
 /usr/bin/gmake
 -j8
 MakePlot/main.cpp.i
 true
 false

 
 /usr/bin/gmake
 -j8
 MakePlot/main.cpp.s
 true
 false

 
 /usr/bin/gmake
 -j8
 core/ArGas.F90.o
 true
 false

 
 /usr/bin/gmake
 -j8
 core/Constant.F90.o
 true
 false

 
 /usr/bin/gmake
 -j8
 core/Electron.F90.o
 true
 false

 
 /usr/bin/gmake
 -j8
 core/Field.F90.o
 true
 false

 
 /usr/bin/gmake
 -j8
 core/FileIO.F90.o
 true
 false

 
 /usr/bin/gmake
 -j8
 core/Gas.F90.o
 true
 false

 
 /usr/bin/gmake
 -j8
 core/Initilalization.F90.o
 true
 false

 
 /usr/bin/gmake
 -j8
 core/Input.F90.o
 true
 false

 
 /usr/bin/gmake
 -j8
 core/IonMCC.F90.o
 true
 false

 
 /usr/bin/gmake
 -j8
 core/MCCPublic.F90.o
 true
 false

 
 /usr/bin/gmake
 -j8
 core/Main.F90.o
 true
 false

 
 /usr/bin/gmake
 -j8
 core/Mcc.F90.o
 true
 false

 
 /usr/bin/gmake
 -j8
 core/Move.F90.o
 true
 false

 
 /usr/bin/gmake
 -j8
 core/Numrical.F90.o
 true
 false

 
 /usr/bin/gmake
 -j8
 core/OneStep.F90.o
 true
 false

 
 /usr/bin/gmake
 -j8
 core/Particle.F90.o
 true
 false

 
 /usr/bin/gmake
 -j8
 core/Weighting.F90.o
 true
 false

 
 /usr/bin/gmake
 -j8
 Event
 true
 false

 
 /usr/bin/gmake
 -j8
 Event/fast
 true
 false

 
 /usr/bin/gmake
 -C "/home/lijianying/Desktop/MTF4-ec-0411-11.31/build" -j8
 Event
 true
 false

 
 /opt/cmake/bin/cmake
 -E chdir "/home/lijianying/Desktop/MTF4-ec-0411-11.31/build/event" "/opt/cmake/bin/cmake" -P "CMakeFiles/Event.dir/cmake_clean.cmake"
 
 true
 false

 
 /usr/bin/gmake
 -j8
 all
 true
 false

 
 /usr/bin/gmake
 -j8
 clean
 true
 false

 
 /usr/bin/gmake
 -j8
 Event.cxx.o
 true
 false

 
 /usr/bin/gmake
 -j8
 Event.cxx.i
 true
 false

 
 /usr/bin/gmake
 -j8
 Event.cxx.s
 true
 false

 
 /usr/bin/gmake
 -j8
 EventDict.cxx.o
 true
 false

 
 /usr/bin/gmake
 -j8
 EventDict.cxx.i
 true
 false

 
 /usr/bin/gmake
 -j8
 EventDict.cxx.s
 true
 false

 
 /usr/bin/gmake
 -j8
 graphics.cpp.o
 true
 false

 
 /usr/bin/gmake
 -j8
 graphics.cpp.i
 true
 false

 
 /usr/bin/gmake
 -j8
 graphics.cpp.s
 true
 false



 
 
 
 
 
 

 
 
 


 
 
 
 

 
 
 





 
 











Cmake-Fortran/src/MakePlot/main.cpp


#include <iostream>
#include <fstream>
#include <vector>
#include <stdlib.h>
#include <graphics.h>

int main(int argc,char ** args)
{

	//std::vector<std::string> StringData;
	double *datas;
	std::string tempdata;

	//output parameters
	std::cout<<"input argument numbers:"<<argc<<std::endl;
	if(argc != 2)
	{
		std::cout<<"Wrong argument use : makeplot.exe <filename>"<<std::endl;
	}
	std::cout<<"file name:"<<args[1]<<std::endl;

	//file open
	std::ifstream FILE;
	FILE.open(args[1]);
	if(!FILE)
	{
		std::cout<<"File not exist"<<std::endl;
	}
	else
	{
		std::cout<<"File open success"<<std::endl;
	}

	//start readfile
	double data;
	int dataLength;

	//get datalength
	FILE>>data;
	FILE>>dataLength;
	FILE>>data;
	FILE>>data;
	getline(FILE,tempdata);//read string from file

	//malloc data
	datas = new double[dataLength];

	for(int i = 0 ; i < dataLength ; ++i)
	{
		getline(FILE,tempdata);//read string from file
		datas[i] = atof(tempdata.c_str());//convert it to doubele
	}

	for(int i = 0 ; i < dataLength ; ++i)
	{
		std::cout<<datas[i]<<std::endl;
	}
	double *datax = new double[dataLength];
	for(int i = 0 ; i < dataLength ; ++i)
	{
		datax[i] = i;
	}

	singleLineoutput(dataLength,datax,datas);

	FILE.close();
}










Cmake-Fortran/src/event/CMakeLists.txt


#originaly written by Florian Uhlig
#example of CMake script for compiling and linking root classse.  
#To create an Xcode project:
#   cmake -G Xcode ./ 
#extracted from FairRoot project (fairroot.gsi.de) by M. Al-Turany (m.al-turany@gsi.de)



# Check if cmake has the required version
CMAKE_MINIMUM_REQUIRED(VERSION 2.6.0 FATAL_ERROR)

# Set name of our project to "Event". Has to be done
# after check of cmake version since this is a new feature                  
project(Event)

# Load some basic macros which are needed later on
include(FindROOT.cmake)

#Check the compiler and set the compile and link flags
set(CMAKE_BUILD_TYPE Debug)

set(LIBRARY_OUTPUT_PATH "${CMAKE_BINARY_DIR}/lib")
set(EXECUTABLE_OUTPUT_PATH "${CMAKE_BINARY_DIR}/bin")


# Create a library called "libEvent" which includes the source files given in
# the array .
# The extension is already found.  Any number of sources could be listed here.

set(INCLUDE_DIRECTORIES
${ROOT_INCLUDE_DIR} 
)

#Set the project include files.
include_directories( ${INCLUDE_DIRECTORIES})

set(LINK_DIRECTORIES
${ROOT_LIBRARY_DIR}
)
 
#set the project Link files
link_directories( ${LINK_DIRECTORIES})

#in this if syntax adject the compiler optimize parameter 
if (CMAKE_SYSTEM_NAME MATCHES Darwin)
   EXEC_PROGRAM("sw_vers -productVersion | cut -d . -f 1-2" OUTPUT_VARIABLE MAC_OS_VERSION)
   MESSAGE("--- Found a Mac OS X System ${MAC_OS_VERSION}")
   if (CMAKE_COMPILER_IS_GNUCXX)
      MESSAGE("--- Found GNU compiler collection")

      STRING(COMPARE EQUAL "10.5" "${MAC_OS_VERSION}" MAC_OS_10_5)
      IF(MAC_OS_10_5)
        SET(CMAKE_CXX_FLAGS "-m64")
        SET(CMAKE_Fortran_FLAGS "-m64")
      ENDIF(MAC_OS_10_5)

      SET(CMAKE_SHARED_LIBRARY_CREATE_C_FLAGS "${CMAKE_SHARED_LIBRARY_CREATE_C_FLAGS} -flat_namespace -single_module -undefined dynamic_lookup")
      SET(CMAKE_SHARED_LIBRARY_CREATE_CXX_FLAGS "${CMAKE_SHARED_LIBRARY_CREATE_CXX_FLAGS} -flat_namespace -single_module -undefined dynamic_lookup")

      # Select flags.
      set(CMAKE_CXX_FLAGS_RELWITHDEBINFO "-O2 -g")
      set(CMAKE_CXX_FLAGS_RELEASE        "-O2")
      set(CMAKE_CXX_FLAGS_DEBUG          "-g -O2 -fno-reorder-blocks -fno-schedule-insns -fno-inline")
      set(CMAKE_CXX_FLAGS_DEBUGFULL      "-g3 -fno-inline -Wnon-virtual-dtor -Wno-long-long -ansi -Wundef -Wcast-align -Wchar-subscripts -Wall -W -Wpointer-arith -Wformat-security -fno-exceptions -fno-check-new -fno-common")
      set(CMAKE_CXX_FLAGS_PROFILE        "-g3 -fno-inline -ftest-coverage -fprofile-arcs")
      set(CMAKE_C_FLAGS_RELWITHDEBINFO   "-O2 -g")
      set(CMAKE_C_FLAGS_RELEASE          "-O2")
      set(CMAKE_C_FLAGS_DEBUG            "-g -O2 -fno-reorder-blocks -fno-schedule-insns -fno-inline")
      set(CMAKE_C_FLAGS_DEBUGFULL        "-g3 -fno-inline -Wno-long-long -std=iso9899:1990 -Wundef -Wcast-align -Werror-implicit-function-declaration -Wchar-subscripts -Wall -W -Wpointer-arith -Wwrite-strings -Wformat-security -Wmissing-format-attribute -fno-common")
      set(CMAKE_C_FLAGS_PROFILE          "-g3 -fno-inline -ftest-coverage -fprofile-arcs")
      endif (CMAKE_COMPILER_IS_GNUCXX)
endif (CMAKE_SYSTEM_NAME MATCHES Darwin) 

# List of source files
set(Event_SRCS
${CMAKE_SOURCE_DIR}/event/Event.cxx
${CMAKE_SOURCE_DIR}/event/graphics.cpp
)

# fill list of header files 
set(Event_HEADERS 
${CMAKE_SOURCE_DIR}/event/Event.h
${CMAKE_SOURCE_DIR}/event/graphics.h
)

# set everything needed for the root dictonary and create the
# dictionary
set(Event_LINKDEF ${CMAKE_SOURCE_DIR}/event/EventLinkDef.h )
set(Event_DICTIONARY ${CMAKE_CURRENT_BINARY_DIR}/EventDict.cxx) 
ROOT_GENERATE_DICTIONARY("${Event_HEADERS}" "${Event_LINKDEF}" "${Event_DICTIONARY}" "${INCLUDE_DIRECTORIES}")

# add the dictionary to the list of source files
SET(Event_SRCS ${Event_SRCS} ${Event_DICTIONARY}) 


# Set the library version in the main CMakeLists.txt
SET(Event_MAJOR_VERSION 0)
SET(Event_MINOR_VERSION 0)
SET(Event_PATCH_VERSION 0)
SET(Event_VERSION "${Event_MAJOR_VERSION}.${Event_MINOR_VERSION}.${Event_PATCH_VERSION}")
SET(Event_LIBRARY_PROPERTIES ${Event_LIBRARY_PROPERTIES}
    VERSION "${Event_VERSION}"
    SOVERSION "${Event_MAJOR_VERSION}"
    SUFFIX ".so"
)


############### build the library #####################
add_library(Event SHARED ${Event_SRCS})
target_link_libraries(Event ${ROOT_LIBRARIES})
set_target_properties(Event PROPERTIES ${Event_LIBRARY_PROPERTIES})










Cmake-Fortran/src/event/Event.h


#ifndef ROOT_Event
#define ROOT_Event

//////////////////////////////////////////////////////////////////////////
//                                                                      //
// Event                                                                //
//                                                                      //
// Description of the event and track parameters                        //
//                                                                      //
//////////////////////////////////////////////////////////////////////////

#include "TObject.h"
#include "TClonesArray.h"
#include "TRefArray.h"
#include "TRef.h"
#include "TH1.h"
#include "TBits.h"
#include "TMath.h"


class TDirectory;

class Track : public TObject {

private:
   Float_t      fPx;           //X component of the momentum
   Float_t      fPy;           //Y component of the momentum
   Float_t      fPz;           //Z component of the momentum
   Float_t      fRandom;       //A random track quantity
   Float16_t    fMass2;        //[0,0,8] The mass square of this particle
   Float16_t    fBx;           //[0,0,10] X intercept at the vertex
   Float16_t    fBy;           //[0,0,10] Y intercept at the vertex
   Float_t      fMeanCharge;   //Mean charge deposition of all hits of this track
   Float16_t    fXfirst;       //X coordinate of the first point
   Float16_t    fXlast;        //X coordinate of the last point
   Float16_t    fYfirst;       //Y coordinate of the first point
   Float16_t    fYlast;        //Y coordinate of the last point
   Float16_t    fZfirst;       //Z coordinate of the first point
   Float16_t    fZlast;        //Z coordinate of the last point
   Double32_t   fCharge;       //[-1,1,2] Charge of this track
   Double32_t   fVertex[3];    //[-30,30,16] Track vertex position
   Int_t        fNpoint;       //Number of points for this track
   Short_t      fValid;        //Validity criterion
   Int_t        fNsp;          //Number of points for this track with a special value
   Double32_t*  fPointValue;   //[fNsp][0,3] a special quantity for some point.
   TBits        fTriggerBits;  //Bits triggered by this track.

public:
   Track() { fPointValue = 0; }
   Track(const Track& orig);
   Track(Float_t random);
   virtual ~Track() {Clear();}
   void          Clear(Option_t *option="");
   Float_t       GetPx() const { return fPx; }
   Float_t       GetPy() const { return fPy; }
   Float_t       GetPz() const { return fPz; }
   Float_t       GetPt() const { return TMath::Sqrt(fPx*fPx + fPy*fPy); }
   Float_t       GetRandom() const { return fRandom; }
   Float_t       GetBx() const { return fBx; }
   Float_t       GetBy() const { return fBy; }
   Float_t       GetMass2() const { return fMass2; }
   Float_t       GetMeanCharge() const { return fMeanCharge; }
   Float_t       GetXfirst() const { return fXfirst; }
   Float_t       GetXlast()  const { return fXlast; }
   Float_t       GetYfirst() const { return fYfirst; }
   Float_t       GetYlast()  const { return fYlast; }
   Float_t       GetZfirst() const { return fZfirst; }
   Float_t       GetZlast()  const { return fZlast; }
   Double32_t    GetCharge() const { return fCharge; }
   Double32_t    GetVertex(Int_t i=0) {return (i<3)?fVertex[i]:0;}
   Int_t         GetNpoint() const { return fNpoint; }
   TBits&        GetTriggerBits() { return fTriggerBits; }
   Short_t       GetValid()  const { return fValid; }
   virtual void  SetValid(Int_t valid=1) { fValid = valid; }
   Int_t         GetN() const { return fNsp; }
   Double32_t    GetPointValue(Int_t i=0) const { return (i<fNsp)?fPointValue[i]:0; }

   ClassDef(Track,2)  //A track segment
};

class EventHeader {

private:
   Int_t   fEvtNum;
   Int_t   fRun;
   Int_t   fDate;

public:
   EventHeader() : fEvtNum(0), fRun(0), fDate(0) { }
   virtual ~EventHeader() { }
   void   Set(Int_t i, Int_t r, Int_t d) { fEvtNum = i; fRun = r; fDate = d; }
   Int_t  GetEvtNum() const { return fEvtNum; }
   Int_t  GetRun() const { return fRun; }
   Int_t  GetDate() const { return fDate; }

   ClassDef(EventHeader,1)  //Event Header
};


class Event : public TObject {

private:
   char           fType[20];          //event type
   char          *fEventName;         //run+event number in character format
   Int_t          fNtrack;            //Number of tracks
   Int_t          fNseg;              //Number of track segments
   Int_t          fNvertex;
   UInt_t         fFlag;
   Double32_t     fTemperature;
   Int_t          fMeasures[10];
   Double32_t     fMatrix[4][4];
   Double32_t    *fClosestDistance;   //[fNvertex][0,0,6]
   EventHeader    fEvtHdr;
   TClonesArray  *fTracks;            //->array with all tracks
   TRefArray     *fHighPt;            //array of High Pt tracks only
   TRefArray     *fMuons;             //array of Muon tracks only
   TRef           fLastTrack;         //reference pointer to last track
   TRef           fWebHistogram;      //EXEC:GetWebHistogram reference to an histogram in a TWebFile
   TH1F          *fH;                 //->
   TBits          fTriggerBits;       //Bits triggered by this event.
   Bool_t         fIsValid;           //

   static TClonesArray *fgTracks;
   static TH1F         *fgHist;

public:
   Event();
   virtual ~Event();
   void          Build(Int_t ev, Int_t arg5=600, Float_t ptmin=1);
   void          Clear(Option_t *option ="");
   Bool_t        IsValid() const { return fIsValid; }
   static void   Reset(Option_t *option ="");
   void          ResetHistogramPointer() {fH=0;}
   void          SetNseg(Int_t n) { fNseg = n; }
   void          SetNtrack(Int_t n) { fNtrack = n; }
   void          SetNvertex(Int_t n) { fNvertex = n; SetRandomVertex(); }
   void          SetFlag(UInt_t f) { fFlag = f; }
   void          SetTemperature(Double32_t t) { fTemperature = t; }
   void          SetType(char *type) {strcpy(fType,type);}
   void          SetHeader(Int_t i, Int_t run, Int_t date, Float_t random);
   Track        *AddTrack(Float_t random, Float_t ptmin=1);
   void          SetMeasure(UChar_t which, Int_t what);
   void          SetMatrix(UChar_t x, UChar_t y, Double32_t what) { if (x<3&&y<3) fMatrix[x][y]=what;}
   void          SetRandomVertex();

   Float_t       GetClosestDistance(Int_t i) {return fClosestDistance[i];}
   char         *GetType() {return fType;}
   Int_t         GetNtrack() const { return fNtrack; }
   Int_t         GetNseg() const { return fNseg; }
   Int_t         GetNvertex() const { return fNvertex; }
   UInt_t        GetFlag() const { return fFlag; }
   Double32_t    GetTemperature() const { return fTemperature; }
   EventHeader  *GetHeader() { return &fEvtHdr; }
   TClonesArray *GetTracks() const {return fTracks;}
   TRefArray    *GetHighPt() const {return fHighPt;}
   TRefArray    *GetMuons()  const {return fMuons;}
   Track        *GetLastTrack() const {return (Track*)fLastTrack.GetObject();}
   TH1F         *GetHistogram() const {return fH;}
   TH1          *GetWebHistogram()  const {return (TH1*)fWebHistogram.GetObject();}
   Int_t         GetMeasure(UChar_t which) { return (which<10)?fMeasures[which]:0; }
   Double32_t    GetMatrix(UChar_t x, UChar_t y) { return (x<4&&y<4)?fMatrix[x][y]:0; }
   TBits&        GetTriggerBits() { return fTriggerBits; }

   ClassDef(Event,1)  //Event structure
};



class HistogramManager {

private:
   TH1F  *fNtrack;
   TH1F  *fNseg;
   TH1F  *fTemperature;
   TH1F  *fPx;
   TH1F  *fPy;
   TH1F  *fPz;
   TH1F  *fRandom;
   TH1F  *fMass2;
   TH1F  *fBx;
   TH1F  *fBy;
   TH1F  *fMeanCharge;
   TH1F  *fXfirst;
   TH1F  *fXlast;
   TH1F  *fYfirst;
   TH1F  *fYlast;
   TH1F  *fZfirst;
   TH1F  *fZlast;
   TH1F  *fCharge;
   TH1F  *fNpoint;
   TH1F  *fValid;

public:
   HistogramManager(TDirectory *dir);
   virtual ~HistogramManager();

   void Hfill(Event *event);

   ClassDef(HistogramManager,1)  //Manages all histograms
};

#endif
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Cmake-Fortran/src/event/FindROOT.cmake


# - Find ROOT instalation
# This module tries to find the ROOT installation on your system.
# It tries to find the root-config script which gives you all the needed information.
# If the system variable ROOTSYS is set this is straight forward.
# If not the module uses the pathes given in ROOT_CONFIG_SEARCHPATH.
# If you need an other path you should add this path to this varaible.  
# The root-config script is then used to detect basically everything else.
# This module defines a number of key variables and macros.

# F.Uhlig@gsi.de (fairroot.gsi.de)


MESSAGE(STATUS "Looking for Root...")

SET(ROOT_CONFIG_SEARCHPATH
  ${SIMPATH}/tools/root/bin
  $ENV{ROOTSYS}/bin
)

SET(ROOT_DEFINITIONS "")

SET(ROOT_INSTALLED_VERSION_TOO_OLD FALSE)

SET(ROOT_CONFIG_EXECUTABLE ROOT_CONFIG_EXECUTABLE-NOTFOUND)

FIND_PROGRAM(ROOT_CONFIG_EXECUTABLE NAMES root-config PATHS
   ${ROOT_CONFIG_SEARCHPATH}
   NO_DEFAULT_PATH)
    
IF (${ROOT_CONFIG_EXECUTABLE} MATCHES "ROOT_CONFIG_EXECUTABLE-NOTFOUND")
  MESSAGE( FATAL_ERROR "ROOT not installed in the searchpath and ROOTSYS is not set. Please
 set ROOTSYS or add the path to your ROOT installation in the Macro FindROOT.cmake in the
 subdirectory cmake/modules.")
ELSE (${ROOT_CONFIG_EXECUTABLE} MATCHES "ROOT_CONFIG_EXECUTABLE-NOTFOUND")
  STRING(REGEX REPLACE "(^.*)/bin/root-config" "\\1" test ${ROOT_CONFIG_EXECUTABLE}) 
  SET( ENV{ROOTSYS} ${test})
  set( ROOTSYS ${test})
ENDIF (${ROOT_CONFIG_EXECUTABLE} MATCHES "ROOT_CONFIG_EXECUTABLE-NOTFOUND")  

 
IF (ROOT_CONFIG_EXECUTABLE)
   
  SET(ROOT_FOUND FALSE)

  EXEC_PROGRAM(${ROOT_CONFIG_EXECUTABLE} ARGS "--version" OUTPUT_VARIABLE ROOTVERSION)

  MESSAGE(STATUS "Looking for Root... - found $ENV{ROOTSYS}/bin/root")
  MESSAGE(STATUS "Looking for Root... - version ${ROOTVERSION} ")   

  # we need at least version 5.00/00
  IF (NOT ROOT_MIN_VERSION)
    SET(ROOT_MIN_VERSION "5.00/00")
  ENDIF (NOT ROOT_MIN_VERSION)
   
  # now parse the parts of the user given version string into variables
  STRING(REGEX REPLACE "^([0-9]+)\\.[0-9][0-9]+\\/[0-9][0-9]+" "\\1" req_root_major_vers "${ROOT_MIN_VERSION}")
  STRING(REGEX REPLACE "^[0-9]+\\.([0-9][0-9])+\\/[0-9][0-9]+.*" "\\1" req_root_minor_vers "${ROOT_MIN_VERSION}")
  STRING(REGEX REPLACE "^[0-9]+\\.[0-9][0-9]+\\/([0-9][0-9]+)" "\\1" req_root_patch_vers "${ROOT_MIN_VERSION}")
   
  # and now the version string given by qmake
  STRING(REGEX REPLACE "^([0-9]+)\\.[0-9][0-9]+\\/[0-9][0-9]+.*" "\\1" found_root_major_vers "${ROOTVERSION}")
  STRING(REGEX REPLACE "^[0-9]+\\.([0-9][0-9])+\\/[0-9][0-9]+.*" "\\1" found_root_minor_vers "${ROOTVERSION}")
  STRING(REGEX REPLACE "^[0-9]+\\.[0-9][0-9]+\\/([0-9][0-9]+).*" "\\1" found_root_patch_vers "${ROOTVERSION}")

  IF (found_root_major_vers LESS 5)
    MESSAGE( FATAL_ERROR "Invalid ROOT version \"${ROOTERSION}\", at least major version 4 is required, e.g. \"5.00/00\"")
  ENDIF (found_root_major_vers LESS 5)

  # compute an overall version number which can be compared at once
  MATH(EXPR req_vers "${req_root_major_vers}*10000 + ${req_root_minor_vers}*100 + ${req_root_patch_vers}")
  MATH(EXPR found_vers "${found_root_major_vers}*10000 + ${found_root_minor_vers}*100 + ${found_root_patch_vers}")
   
  IF (found_vers LESS req_vers)
    SET(ROOT_FOUND FALSE)
    SET(ROOT_INSTALLED_VERSION_TOO_OLD TRUE)
  ELSE (found_vers LESS req_vers)
    SET(ROOT_FOUND TRUE)
  ENDIF (found_vers LESS req_vers)

ENDIF (ROOT_CONFIG_EXECUTABLE)


IF (ROOT_FOUND)

  # ask root-config for the library dir
  # Set ROOT_LIBRARY_DIR

  EXEC_PROGRAM( ${ROOT_CONFIG_EXECUTABLE}
    ARGS "--libdir"
    OUTPUT_VARIABLE ROOT_LIBRARY_DIR_TMP )

  IF(EXISTS "${ROOT_LIBRARY_DIR_TMP}")
    SET(ROOT_LIBRARY_DIR ${ROOT_LIBRARY_DIR_TMP} )
  ELSE(EXISTS "${ROOT_LIBRARY_DIR_TMP}")
    MESSAGE("Warning: ROOT_CONFIG_EXECUTABLE reported ${ROOT_LIBRARY_DIR_TMP} as library path,")
    MESSAGE("Warning: but ${ROOT_LIBRARY_DIR_TMP} does NOT exist, ROOT must NOT be installed correctly.")
  ENDIF(EXISTS "${ROOT_LIBRARY_DIR_TMP}")
    
  # ask root-config for the binary dir
  EXEC_PROGRAM(${ROOT_CONFIG_EXECUTABLE}
    ARGS "--bindir"
    OUTPUT_VARIABLE root_bins )
  SET(ROOT_BINARY_DIR ${root_bins})

  # ask root-config for the include dir
  EXEC_PROGRAM( ${ROOT_CONFIG_EXECUTABLE}
    ARGS "--incdir" 
    OUTPUT_VARIABLE root_headers )
  SET(ROOT_INCLUDE_DIR ${root_headers})
      # CACHE INTERNAL "")

  # ask root-config for the library varaibles
  EXEC_PROGRAM( ${ROOT_CONFIG_EXECUTABLE}
#    ARGS "--noldflags --noauxlibs --libs" 
    ARGS "--glibs" 
    OUTPUT_VARIABLE root_flags )

#  STRING(REGEX MATCHALL "([^ ])+"  root_libs_all ${root_flags})
#  STRING(REGEX MATCHALL "-L([^ ])+"  root_library ${root_flags})
#  REMOVE_FROM_LIST(root_flags "${root_libs_all}" "${root_library}")

  SET(ROOT_LIBRARIES ${root_flags})

  # Make variables changeble to the advanced user
  MARK_AS_ADVANCED( ROOT_LIBRARY_DIR ROOT_INCLUDE_DIR ROOT_DEFINITIONS)

  # Set ROOT_INCLUDES
  SET( ROOT_INCLUDES ${ROOT_INCLUDE_DIR})

  SET(LD_LIBRARY_PATH ${LD_LIBRARY_PATH} ${ROOT_LIBRARY_DIR})

  #######################################
  #
  #       Check the executables of ROOT 
  #          ( rootcint ) 
  #
  #######################################

  FIND_PROGRAM(ROOT_CINT_EXECUTABLE
    NAMES rootcint
    PATHS ${ROOT_BINARY_DIR}
    NO_DEFAULT_PATH
    )

ENDIF (ROOT_FOUND)



  ###########################################
  #
  #       Macros for building ROOT dictionary
  #
  ###########################################

MACRO (ROOT_GENERATE_DICTIONARY_OLD )
 
   set(INFILES "")    

   foreach (_current_FILE ${ARGN})

     IF (${_current_FILE} MATCHES "^.*\\.h$")
       IF (${_current_FILE} MATCHES "^.*Link.*$")
         set(LINKDEF_FILE ${_current_FILE})
       ELSE (${_current_FILE} MATCHES "^.*Link.*$")
         set(INFILES ${INFILES} ${_current_FILE})
       ENDIF (${_current_FILE} MATCHES "^.*Link.*$")
     ELSE (${_current_FILE} MATCHES "^.*\\.h$")
       IF (${_current_FILE} MATCHES "^.*\\.cxx$")
         set(OUTFILE ${_current_FILE})
       ELSE (${_current_FILE} MATCHES "^.*\\.cxx$")
         set(INCLUDE_DIRS ${INCLUDE_DIRS} -I${_current_FILE})   
       ENDIF (${_current_FILE} MATCHES "^.*\\.cxx$")
     ENDIF (${_current_FILE} MATCHES "^.*\\.h$")
     
   endforeach (_current_FILE ${ARGN})
   
#  MESSAGE("INFILES: ${INFILES}")
#  MESSAGE("OutFILE: ${OUTFILE}")
#  MESSAGE("LINKDEF_FILE: ${LINKDEF_FILE}")
#  MESSAGE("INCLUDE_DIRS: ${INCLUDE_DIRS}")

   STRING(REGEX REPLACE "(^.*).cxx" "\\1.h" bla "${OUTFILE}")
#   MESSAGE("BLA: ${bla}")
   SET (OUTFILES ${OUTFILE} ${bla})

   ADD_CUSTOM_COMMAND(OUTPUT ${OUTFILES}
      COMMAND ${ROOT_CINT_EXECUTABLE}
      ARGS -f ${OUTFILE} -c -DHAVE_CONFIG_H ${INCLUDE_DIRS} ${INFILES} ${LINKDEF_FILE} DEPENDS ${INFILES})

#   MESSAGE("ROOT_CINT_EXECUTABLE has created the dictionary ${OUTFILE}")

ENDMACRO (ROOT_GENERATE_DICTIONARY_OLD)

  ###########################################
  #
  #       Macros for building ROOT dictionary
  #
  ###########################################

MACRO (ROOT_GENERATE_DICTIONARY INFILES LINKDEF_FILE OUTFILE INCLUDE_DIRS_IN)
 
  set(INCLUDE_DIRS)

  foreach (_current_FILE ${INCLUDE_DIRS_IN})
    set(INCLUDE_DIRS ${INCLUDE_DIRS} -I${_current_FILE})   
  endforeach (_current_FILE ${INCLUDE_DIRS_IN})
 

#  MESSAGE("INFILES: ${INFILES}")
#  MESSAGE("OutFILE: ${OUTFILE}")
#  MESSAGE("LINKDEF_FILE: ${LINKDEF_FILE}")
#  MESSAGE("INCLUDE_DIRS: ${INCLUDE_DIRS}")

  STRING(REGEX REPLACE "^(.*)\\.(.*)$" "\\1.h" bla "${OUTFILE}")
#  MESSAGE("BLA: ${bla}")
  SET (OUTFILES ${OUTFILE} ${bla})


  if (CMAKE_SYSTEM_NAME MATCHES Linux)
    ADD_CUSTOM_COMMAND(OUTPUT ${OUTFILES}
       COMMAND LD_LIBRARY_PATH=${ROOT_LIBRARY_DIR} ROOTSYS=${ROOTSYS} ${ROOT_CINT_EXECUTABLE}
       ARGS -f ${OUTFILE} -c -DHAVE_CONFIG_H ${INCLUDE_DIRS} ${INFILES} ${LINKDEF_FILE} DEPENDS ${INFILES} ${LINKDEF_FILE})
  else (CMAKE_SYSTEM_NAME MATCHES Linux)
    if (CMAKE_SYSTEM_NAME MATCHES Darwin)
      ADD_CUSTOM_COMMAND(OUTPUT ${OUTFILES}
       COMMAND DYLD_LIBRARY_PATH=${ROOT_LIBRARY_DIR} ROOTSYS=${ROOTSYS} ${ROOT_CINT_EXECUTABLE}
       ARGS -f ${OUTFILE} -c -DHAVE_CONFIG_H ${INCLUDE_DIRS} ${INFILES} ${LINKDEF_FILE} DEPENDS ${INFILES} ${LINKDEF_FILE})
    endif (CMAKE_SYSTEM_NAME MATCHES Darwin)
  endif (CMAKE_SYSTEM_NAME MATCHES Linux)

ENDMACRO (ROOT_GENERATE_DICTIONARY)

MACRO (GENERATE_ROOT_TEST_SCRIPT SCRIPT_FULL_NAME)

  get_filename_component(path_name ${SCRIPT_FULL_NAME} PATH)
  get_filename_component(file_extension ${SCRIPT_FULL_NAME} EXT)
  get_filename_component(file_name ${SCRIPT_FULL_NAME} NAME_WE)
  set(shell_script_name "${file_name}.sh")

  #MESSAGE("PATH: ${path_name}")
  #MESSAGE("Ext: ${file_extension}")
  #MESSAGE("Name: ${file_name}")
  #MESSAGE("Shell Name: ${shell_script_name}")

  string(REPLACE ${PROJECT_SOURCE_DIR} 
         ${PROJECT_BINARY_DIR} new_path ${path_name}
        )

  #MESSAGE("New PATH: ${new_path}")

  file(MAKE_DIRECTORY ${new_path}/data)

  CONVERT_LIST_TO_STRING(${LD_LIBRARY_PATH})
  set(MY_LD_LIBRARY_PATH ${output})
  set(my_script_name ${SCRIPT_FULL_NAME})

  if(CMAKE_SYSTEM MATCHES Darwin)
    configure_file(${PROJECT_SOURCE_DIR}/cmake/scripts/root_macro_macos.sh.in
                   ${new_path}/${shell_script_name}
                  )
  else(CMAKE_SYSTEM MATCHES Darwin)
    configure_file(${PROJECT_SOURCE_DIR}/cmake/scripts/root_macro.sh.in
                   ${new_path}/${shell_script_name}
                  )
  endif(CMAKE_SYSTEM MATCHES Darwin)

  EXEC_PROGRAM(/bin/chmod ARGS "u+x  ${new_path}/${shell_script_name}")

ENDMACRO (GENERATE_ROOT_TEST_SCRIPT)
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#ifdef __CINT__

#pragma link off all globals;
#pragma link off all classes;
#pragma link off all functions;

#pragma link C++ class EventHeader+;
#pragma link C++ class Event+;
#pragma link C++ class HistogramManager+;
#pragma link C++ class Track+;

#endif
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Cmake-Fortran/src/event/Event.cxx// @(#)root/test:$Id: Event.cxx 20882 2007-11-19 11:31:26Z rdm $
// Author: Rene Brun   19/08/96

////////////////////////////////////////////////////////////////////////
//
//                       Event and Track classes
//                       =======================
//
//  The Event class is a naive/simple example of an event structure.
//     public:
//        char           fType[20];
//        char          *fEventName;         //run+event number in character format
//        Int_t          fNtrack;
//        Int_t          fNseg;
//        Int_t          fNvertex;
//        UInt_t         fFlag;
//        Double32_t     fTemperature;
//        Int_t          fMeasures[10];
//        Double32_t     fMatrix[4][4];
//        Double32_t    *fClosestDistance; //[fNvertex] indexed array! 
//        EventHeader    fEvtHdr;
//        TClonesArray  *fTracks;
//        TRefArray     *fHighPt;            //array of High Pt tracks only
//        TRefArray     *fMuons;             //array of Muon tracks only
//        TRef           fLastTrack;         //pointer to last track
//        TRef           fHistoWeb;          //EXEC:GetHistoWeb reference to an histogram in a TWebFile
//        TH1F          *fH;
//        TBits          fTriggerBits;       //Bits triggered by this event.
//
//   The EventHeader class has 3 data members (integers):
//     public:
//        Int_t          fEvtNum;
//        Int_t          fRun;
//        Int_t          fDate;
//
//
//   The Event data member fTracks is a pointer to a TClonesArray.
//   It is an array of a variable number of tracks per event.
//   Each element of the array is an object of class Track with the members:
//     private:
//        Float_t      fPx;           //X component of the momentum
//        Float_t      fPy;           //Y component of the momentum
//        Float_t      fPz;           //Z component of the momentum
//        Float_t      fRandom;       //A random track quantity
//        Float_t      fMass2;        //The mass square of this particle
//        Float_t      fBx;           //X intercept at the vertex
//        Float_t      fBy;           //Y intercept at the vertex
//        Float_t      fMeanCharge;   //Mean charge deposition of all hits of this track
//        Float_t      fXfirst;       //X coordinate of the first point
//        Float_t      fXlast;        //X coordinate of the last point
//        Float_t      fYfirst;       //Y coordinate of the first point
//        Float_t      fYlast;        //Y coordinate of the last point
//        Float_t      fZfirst;       //Z coordinate of the first point
//        Float_t      fZlast;        //Z coordinate of the last point
//        Double32_t   fCharge;       //Charge of this track
//        Double32_t   fVertex[3];    //Track vertex position
//        Int_t        fNpoint;       //Number of points for this track
//        Short_t      fValid;        //Validity criterion
//        Int_t        fNsp;          //Number of points for this track with a special value
//        Double32_t  *fPointValue;   //[fNsp] a special quantity for some point.
//        TBits        fTriggerBits;  //Bits triggered by this track.
//
//   An example of a batch program to use the Event/Track classes is given
//   in this directory: MainEvent.
//   Look also in the same directory at the following macros:
//     - eventa.C  an example how to read the tree
//     - eventb.C  how to read events conditionally
//
//   During the processing of the event (optionally) also a large number
//   of histograms can be filled. The creation and handling of the
//   histograms is taken care of by the HistogramManager class.
//
////////////////////////////////////////////////////////////////////////

#include<iostream>
#include "TRandom.h"
#include "TDirectory.h"
#include "TProcessID.h"

#include "Event.h"
using namespace std;

ClassImp(EventHeader)
ClassImp(Event)
ClassImp(Track)
ClassImp(HistogramManager)

TClonesArray *Event::fgTracks = 0;
TH1F *Event::fgHist = 0;

//______________________________________________________________________________
Event::Event() : fIsValid(kFALSE)
{
   // Create an Event object.
   // When the constructor is invoked for the first time, the class static
   // variable fgTracks is 0 and the TClonesArray fgTracks is created.

   if (!fgTracks) fgTracks = new TClonesArray("Track", 1000);
   fTracks = fgTracks;
   fHighPt = new TRefArray;
   fMuons  = new TRefArray;
   fNtrack = 0;
   fH      = 0;
   Int_t i0,i1;
   for (i0 = 0; i0 < 4; i0++) {
      for (i1 = 0; i1 < 4; i1++) {
         fMatrix[i0][i1] = 0.0;
      }
   }
   for (i0 = 0; i0 <10; i0++) fMeasures[i0] = 0;
   for (i0 = 0; i0 <20; i0++) fType[i0] = 0;
   fClosestDistance = 0;
   fEventName = 0;
   fWebHistogram.SetAction(this);
}

//______________________________________________________________________________
Event::~Event()
{
   Clear();
   if (fH == fgHist) fgHist = 0;
   delete fH; fH = 0;
   delete fHighPt; fHighPt = 0;
   delete fMuons;  fMuons = 0;
   delete [] fClosestDistance;
   if (fEventName) delete [] fEventName;
}

//______________________________________________________________________________
void Event::Build(Int_t ev, Int_t arg5, Float_t ptmin) {
  fIsValid = kTRUE;
  char etype[20];
  Float_t sigmat, sigmas;
  gRandom->Rannor(sigmat,sigmas);
  Int_t ntrack   = Int_t(arg5 +arg5*sigmat/120.);
  Float_t random = gRandom->Rndm(1);

  //Save current Object count
  Int_t ObjectNumber = TProcessID::GetObjectCount();
  Clear();
  fHighPt->Delete();
  fMuons->Delete();

  Int_t nch = 15;
  if (ev >= 100)   nch += 3;
  if (ev >= 10000) nch += 3;
  if (fEventName) delete [] fEventName;
  fEventName = new char[nch];
  sprintf(fEventName,"Event%d_Run%d",ev,200);
  sprintf(etype,"type%d",ev%5);
  SetType(etype);
  SetHeader(ev, 200, 960312, random);
  SetNseg(Int_t(10*ntrack+20*sigmas));
  SetNvertex(Int_t(1+20*gRandom->Rndm()));
  SetFlag(UInt_t(random+0.5));
  SetTemperature(random+20.);

  for(UChar_t m = 0; m < 10; m++) {
     SetMeasure(m, Int_t(gRandom->Gaus(m,m+1)));
  }
  for(UChar_t i0 = 0; i0 < 4; i0++) {
    for(UChar_t i1 = 0; i1 < 4; i1++) {
       SetMatrix(i0,i1,gRandom->Gaus(i0*i1,1));
    }
  }

  fTriggerBits.SetBitNumber((UInt_t)(64*gRandom->Rndm(1)));
  fTriggerBits.SetBitNumber((UInt_t)(64*gRandom->Rndm(1)));
  fTriggerBits.SetBitNumber((UInt_t)(64*gRandom->Rndm(1)));

  //  Create and Fill the Track objects
  for (Int_t t = 0; t < ntrack; t++) AddTrack(random,ptmin);

  //Restore Object count
  //To save space in the table keeping track of all referenced objects
  //we assume that our events do not address each other. We reset the
  //object count to what it was at the beginning of the event.
  TProcessID::SetObjectCount(ObjectNumber);
}

//______________________________________________________________________________
Track *Event::AddTrack(Float_t random, Float_t ptmin)
{
   // Add a new track to the list of tracks for this event.
   // To avoid calling the very time consuming operator new for each track,
   // the standard but not well know C++ operator "new with placement"
   // is called. If tracks[i] is 0, a new Track object will be created
   // otherwise the previous Track[i] will be overwritten.

   TClonesArray &tracks = *fTracks;
   Track *track = new(tracks[fNtrack++]) Track(random);
   //Save reference to last Track in the collection of Tracks
   fLastTrack = track;
   //Save reference in fHighPt if track is a high Pt track
   if (track->GetPt() > ptmin)   fHighPt->Add(track);
   //Save reference in fMuons if track is a muon candidate
   if (track->GetMass2() < 0.11) fMuons->Add(track);
   return track;
}

//______________________________________________________________________________
void Event::Clear(Option_t * /*option*/)
{
   fTracks->Clear("C"); //will also call Track::Clear
   fHighPt->Delete();
   fMuons->Delete();
   fTriggerBits.Clear();
}

//______________________________________________________________________________
void Event::Reset(Option_t * /*option*/)
{
// Static function to reset all static objects for this event
//   fgTracks->Delete(option);

   delete fgTracks; fgTracks = 0;
   fgHist   = 0;
}

//______________________________________________________________________________
void Event::SetHeader(Int_t i, Int_t run, Int_t date, Float_t random)
{
   fNtrack = 0;
   fEvtHdr.Set(i, run, date);
   if (!fgHist) fgHist = new TH1F("hstat","Event Histogram",100,0,1);
   fH = fgHist;
   fH->Fill(random);
}

//______________________________________________________________________________
void Event::SetMeasure(UChar_t which, Int_t what) {
   if (which<10) fMeasures[which] = what;
}

//______________________________________________________________________________
void Event::SetRandomVertex() {
   // This delete is to test the relocation of variable length array
   if (fClosestDistance) delete [] fClosestDistance;
   if (!fNvertex) {
      fClosestDistance = 0;
      return;
   }
   fClosestDistance = new Double32_t[fNvertex];
   for (Int_t k = 0; k < fNvertex; k++ ) {
      fClosestDistance[k] = gRandom->Gaus(1,1);
   }
}

//______________________________________________________________________________
Track::Track(const Track &orig) : TObject(orig)
{
   // Copy a track object

   fPx = orig.fPx;
   fPy = orig.fPy;
   fPz = orig.fPx;
   fRandom = orig.fRandom;
   fMass2 = orig.fMass2;
   fBx = orig.fBx;
   fBy = orig.fBy;
   fMeanCharge = orig.fMeanCharge;
   fXfirst = orig.fXfirst;
   fXlast  = orig.fXlast;
   fYfirst = orig.fYfirst;
   fYlast  = orig.fYlast;
   fZfirst = orig.fZfirst;
   fZlast  = orig.fZlast;
   fCharge = orig.fCharge;

   fVertex[0] = orig.fVertex[0];
   fVertex[1] = orig.fVertex[1];
   fVertex[2] = orig.fVertex[2];
   fNpoint = orig.fNpoint;
   fNsp = orig.fNsp;
   if (fNsp) {
      fPointValue = new Double32_t[fNsp];
      for(int i=0; i<fNsp; i++) {
         fPointValue[i] = orig.fPointValue[i];
      }
   } else {
      fPointValue = 0;
   }
   fValid  = orig.fValid;

   fTriggerBits = orig.fTriggerBits;

}

//______________________________________________________________________________
Track::Track(Float_t random) : TObject(),fTriggerBits(64)
{
   // Create a track object.
   // Note that in this example, data members do not have any physical meaning.

   Float_t a,b,px,py;
   gRandom->Rannor(px,py);
   fPx = px;
   fPy = py;
   fPz = TMath::Sqrt(px*px+py*py);
   fRandom = 1000*random;
   if (fRandom < 10) fMass2 = 0.106;
   else if (fRandom < 100) fMass2 = 0.8;
   else if (fRandom < 500) fMass2 = 4.5;
   else if (fRandom < 900) fMass2 = 8.9;
   else  fMass2 = 9.8;
   gRandom->Rannor(a,b);
   fBx = 0.1*a;
   fBy = 0.1*b;
   fMeanCharge = 0.01*gRandom->Rndm(1);
   gRandom->Rannor(a,b);
   fXfirst = a*10;
   fXlast  = b*10;
   gRandom->Rannor(a,b);
   fYfirst = a*12;
   fYlast  = b*16;
   gRandom->Rannor(a,b);
   fZfirst = 50 + 5*a;
   fZlast  = 200 + 10*b;
   fCharge = Double32_t(Int_t(3*gRandom->Rndm(1)) - 1);

   fTriggerBits.SetBitNumber((UInt_t)(64*gRandom->Rndm(1)));
   fTriggerBits.SetBitNumber((UInt_t)(64*gRandom->Rndm(1)));
   fTriggerBits.SetBitNumber((UInt_t)(64*gRandom->Rndm(1)));

   fVertex[0] = gRandom->Gaus(0,0.1);
   fVertex[1] = gRandom->Gaus(0,0.2);
   fVertex[2] = gRandom->Gaus(0,10);
   fNpoint = Int_t(60+10*gRandom->Rndm(1));
   fNsp = Int_t(3*gRandom->Rndm(1));
   if (fNsp) {
      fPointValue = new Double32_t[fNsp];
      for(int i=0; i<fNsp; i++) {
         fPointValue[i] = i+1;
      }
   } else {
      fPointValue = 0;
   }
   fValid  = Int_t(0.6+gRandom->Rndm(1));
}

//______________________________________________________________________________
void Track::Clear(Option_t * /*option*/)
{
   fTriggerBits.Clear();
   delete [] fPointValue;
   fPointValue=0;
}

//______________________________________________________________________________
HistogramManager::HistogramManager(TDirectory *dir)
{
   // Create histogram manager object. Histograms will be created
   // in the "dir" directory.

   // Save current directory and cd to "dir".
   TDirectory *saved = gDirectory;
   dir->cd();

   fNtrack      = new TH1F("hNtrack",    "Ntrack",100,575,625);
   fNseg        = new TH1F("hNseg",      "Nseg",100,5800,6200);
   fTemperature = new TH1F("hTemperature","Temperature",100,19.5,20.5);
   fPx          = new TH1F("hPx",        "Px",100,-4,4);
   fPy          = new TH1F("hPy",        "Py",100,-4,4);
   fPz          = new TH1F("hPz",        "Pz",100,0,5);
   fRandom      = new TH1F("hRandom",    "Random",100,0,1000);
   fMass2       = new TH1F("hMass2",     "Mass2",100,0,12);
   fBx          = new TH1F("hBx",        "Bx",100,-0.5,0.5);
   fBy          = new TH1F("hBy",        "By",100,-0.5,0.5);
   fMeanCharge  = new TH1F("hMeanCharge","MeanCharge",100,0,0.01);
   fXfirst      = new TH1F("hXfirst",    "Xfirst",100,-40,40);
   fXlast       = new TH1F("hXlast",     "Xlast",100,-40,40);
   fYfirst      = new TH1F("hYfirst",    "Yfirst",100,-40,40);
   fYlast       = new TH1F("hYlast",     "Ylast",100,-40,40);
   fZfirst      = new TH1F("hZfirst",    "Zfirst",100,0,80);
   fZlast       = new TH1F("hZlast",     "Zlast",100,0,250);
   fCharge      = new TH1F("hCharge",    "Charge",100,-1.5,1.5);
   fNpoint      = new TH1F("hNpoint",    "Npoint",100,50,80);
   fValid       = new TH1F("hValid",     "Valid",100,0,1.2);

   // cd back to original directory
   saved->cd();
}

//______________________________________________________________________________
HistogramManager::~HistogramManager()
{
   // Clean up all histograms.

   // Nothing to do. Histograms will be deleted when the directory
   // in which tey are stored is closed.
}

//______________________________________________________________________________
void HistogramManager::Hfill(Event *event)
{
   // Fill histograms.

   fNtrack->Fill(event->GetNtrack());
   fNseg->Fill(event->GetNseg());
   fTemperature->Fill(event->GetTemperature());

   for (Int_t itrack = 0; itrack < event->GetNtrack(); itrack++) {
      Track *track = (Track*)event->GetTracks()->UncheckedAt(itrack);
      fPx->Fill(track->GetPx());
      fPy->Fill(track->GetPy());
      fPz->Fill(track->GetPz());
      fRandom->Fill(track->GetRandom());
      fMass2->Fill(track->GetMass2());
      fBx->Fill(track->GetBx());
      fBy->Fill(track->GetBy());
      fMeanCharge->Fill(track->GetMeanCharge());
      fXfirst->Fill(track->GetXfirst());
      fXlast->Fill(track->GetXlast());
      fYfirst->Fill(track->GetYfirst());
      fYlast->Fill(track->GetYlast());
      fZfirst->Fill(track->GetZfirst());
      fZlast->Fill(track->GetZlast());
      fCharge->Fill(track->GetCharge());
      fNpoint->Fill(track->GetNpoint());
      fValid->Fill(track->GetValid());
   }
}








Cmake-Fortran/src/event/event.cmake


#originaly written by Florian Uhlig
#example of CMake script for compiling and linking root classse.  
#To create an Xcode project:
#   cmake -G Xcode ./ 
#extracted from FairRoot project (fairroot.gsi.de) by M. Al-Turany (m.al-turany@gsi.de)



# Check if cmake has the required version
CMAKE_MINIMUM_REQUIRED(VERSION 2.6.0 FATAL_ERROR)

# Set name of our project to "Event". Has to be done
# after check of cmake version since this is a new feature                  
project(Event)

# Load some basic macros which are needed later on
include(FindROOT.cmake)

#Check the compiler and set the compile and link flags
set(CMAKE_BUILD_TYPE Debug)

set(LIBRARY_OUTPUT_PATH "${CMAKE_BINARY_DIR}/lib")
set(EXECUTABLE_OUTPUT_PATH "${CMAKE_BINARY_DIR}/bin")


# Create a library called "libEvent" which includes the source files given in
# the array .
# The extension is already found.  Any number of sources could be listed here.

set(INCLUDE_DIRECTORIES
${ROOT_INCLUDE_DIR} 
)

include_directories( ${INCLUDE_DIRECTORIES})

set(LINK_DIRECTORIES
${ROOT_LIBRARY_DIR}
)
 
link_directories( ${LINK_DIRECTORIES})

if (CMAKE_SYSTEM_NAME MATCHES Darwin)
   EXEC_PROGRAM("sw_vers -productVersion | cut -d . -f 1-2" OUTPUT_VARIABLE MAC_OS_VERSION)
   MESSAGE("--- Found a Mac OS X System ${MAC_OS_VERSION}")
   if (CMAKE_COMPILER_IS_GNUCXX)
      MESSAGE("--- Found GNU compiler collection")

      STRING(COMPARE EQUAL "10.5" "${MAC_OS_VERSION}" MAC_OS_10_5)
      IF(MAC_OS_10_5)
        SET(CMAKE_CXX_FLAGS "-m64")
        SET(CMAKE_Fortran_FLAGS "-m64")
      ENDIF(MAC_OS_10_5)

      SET(CMAKE_SHARED_LIBRARY_CREATE_C_FLAGS "${CMAKE_SHARED_LIBRARY_CREATE_C_FLAGS} -flat_namespace -single_module -undefined dynamic_lookup")
      SET(CMAKE_SHARED_LIBRARY_CREATE_CXX_FLAGS "${CMAKE_SHARED_LIBRARY_CREATE_CXX_FLAGS} -flat_namespace -single_module -undefined dynamic_lookup")

      # Select flags.
      set(CMAKE_CXX_FLAGS_RELWITHDEBINFO "-O2 -g")
      set(CMAKE_CXX_FLAGS_RELEASE        "-O2")
      set(CMAKE_CXX_FLAGS_DEBUG          "-g -O2 -fno-reorder-blocks -fno-schedule-insns -fno-inline")
      set(CMAKE_CXX_FLAGS_DEBUGFULL      "-g3 -fno-inline -Wnon-virtual-dtor -Wno-long-long -ansi -Wundef -Wcast-align -Wchar-subscripts -Wall -W -Wpointer-arith -Wformat-security -fno-exceptions -fno-check-new -fno-common")
      set(CMAKE_CXX_FLAGS_PROFILE        "-g3 -fno-inline -ftest-coverage -fprofile-arcs")
      set(CMAKE_C_FLAGS_RELWITHDEBINFO   "-O2 -g")
      set(CMAKE_C_FLAGS_RELEASE          "-O2")
      set(CMAKE_C_FLAGS_DEBUG            "-g -O2 -fno-reorder-blocks -fno-schedule-insns -fno-inline")
      set(CMAKE_C_FLAGS_DEBUGFULL        "-g3 -fno-inline -Wno-long-long -std=iso9899:1990 -Wundef -Wcast-align -Werror-implicit-function-declaration -Wchar-subscripts -Wall -W -Wpointer-arith -Wwrite-strings -Wformat-security -Wmissing-format-attribute -fno-common")
      set(CMAKE_C_FLAGS_PROFILE          "-g3 -fno-inline -ftest-coverage -fprofile-arcs")

      
      
      endif (CMAKE_COMPILER_IS_GNUCXX)

endif (CMAKE_SYSTEM_NAME MATCHES Darwin) 

# List of source files
set(Event_SRCS
${CMAKE_SOURCE_DIR}/Event.cxx
)


# fill list of header files 
set(Event_HEADERS 
${CMAKE_SOURCE_DIR}/Event.h
)

# set everything needed for the root dictonary and create the
# dictionary
set(Event_LINKDEF ${CMAKE_SOURCE_DIR}/EventLinkDef.h )
set(Event_DICTIONARY ${CMAKE_CURRENT_BINARY_DIR}/EventDict.cxx) 
ROOT_GENERATE_DICTIONARY("${Event_HEADERS}" "${Event_LINKDEF}" "${Event_DICTIONARY}" "${INCLUDE_DIRECTORIES}")

# add the dictionary to the list of source files
SET(Event_SRCS ${Event_SRCS} ${Event_DICTIONARY}) 


# Set the library version in the main CMakeLists.txt
SET(Event_MAJOR_VERSION 0)
SET(Event_MINOR_VERSION 0)
SET(Event_PATCH_VERSION 0)
SET(Event_VERSION "${Event_MAJOR_VERSION}.${Event_MINOR_VERSION}.${Event_PATCH_VERSION}")
SET(Event_LIBRARY_PROPERTIES ${Event_LIBRARY_PROPERTIES}
    VERSION "${Event_VERSION}"
    SOVERSION "${Event_MAJOR_VERSION}"
    SUFFIX ".so"
)


############### build the library #####################
add_library(Event SHARED ${Event_SRCS})
target_link_libraries(Event ${ROOT_LIBRARIES})
set_target_properties(Event PROPERTIES ${Event_LIBRARY_PROPERTIES})

############### install the library ###################
install(TARGETS Event DESTINATION ${CMAKE_BINARY_DIR}/lib)













Cmake-Fortran/src/event/graphics.h


#include<iostream>
void testGraphics();

void singleLineoutput(int length ,double *datax, double *datay);










Cmake-Fortran/src/event/graphics.cpp




    
    
    Cmake-Fortran/src/event/graphics.cpp
    
    


Cmake-Fortran/src/event/graphics.cpp#include"graphics.h"
#include<iostream>
#include <TF1.h>
#include <TCanvas.h>
#include <TGraph.h>
#include <TAxis.h>
#include <TFrame.h>
using namespace std;
void  testGraphics()
{
    cout<<"hello"<<endl;
    TF1 f1("func1","sin(x)/x",0,10);
    TCanvas *c1 = new TCanvas("c1","c1",800,1000);
    c1->Divide(1,2);
    c1->cd(1);
    f1.Draw();
    c1->SaveAs("test.eps");
}

void singleLineoutput(int length ,double *datax, double *datay)
{
   //Draw a simple graph
   // To see the output of this macro, click begin_html <a href="gif/graph.gif">here</a>. end_html
   //Author: Rene Brun

   TCanvas *c1 = new TCanvas("c1","A Simple Graph Example",200,10,700,500);

   c1->SetFillColor(42);
   c1->SetGrid();

   const Int_t n = length;
   Double_t x[n] ;
   Double_t y[n] ;
   for(int i = 0 ; i < length ; ++i)
   {
       x[i] = datax[i];
       y[i] = datay[i];
   }
   //Double_t y[n] = {5.1,7.2,7.9,9.1,10.2,14.7,14.7,14.7,14,15.7,15.9,16.6,15.9,16.7,16.2,16.5,15.5,16.2,15.5,15.1,14.9,13,14.8,15.3,14.6,14.6,14.6};//b
   //Double_t y[n] = {1.06,2.07,2.35,2.8,3.68,6.29,6.35,6.38,6.16,6.68,6.69,6.79,6.71,6.94,6.76,6.83,6.62,6.77,6.5,6.24,6.27,5.93,6.08,6.51,5.97,6.35,6.24};//c

   TGraph  *gr = new TGraph(n,x,y);
   gr->SetLineColor(2);
   gr->SetLineWidth(4);
   gr->SetMarkerColor(4);
   gr->SetMarkerStyle(21);
   gr->SetTitle("Ex??");
   gr->GetXaxis()->SetTitle("XXXXXXX");
   gr->GetYaxis()->SetTitle("XXXXXXX");
   gr->Draw("ACP");

   // TCanvas::Update() draws the frame, after which one can change it
   c1->Update();
   c1->GetFrame()->SetFillColor(21);
   c1->GetFrame()->SetBorderSize(12);
   c1->Modified();
   c1->SaveAs("Ex.C");
}








floader line by line. Don’t forget there are even
have a ”)” at the tail of this syntax.

e Add source code file in syntax
set (src
The format is the same as add include foader.
At  the capital of the file name
you mneed add a string Dbefore it.
${CMAKE _SOURCE _DIR}/core/

That is mainly you need to de change the CMake-
Lists.txt.

2 How to use data analysis module

In this section you need have many C/C++ develop
experience. And the you can use CERN ROOT
freely. This module have a good feature that you
can analysis huge count of data. In foader MakePlot
have only one file. Edit this file read data file and
get the data array send it to library event. Edit a
ROOT script and change it to the CERN module by
CINT.

3 build project and import the
project to project

In floader script have a build script. Run it and you
will configure the project and compile the project.
And then open floader build

binthen you will see a file name MTF4.exe that is
you main target of you fortran project. open your
eclipse(you need install CDT) click file — import
— choose General /Existing projects into weorkspace
—select root directory(the path is you project
built directory) — finish then you will see a new
project in you eclipse project explorer

Page 2 of 77



