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Start Using ROOT

Introduction



Outline



ROOT Download & Installation

源程序编译安装：
https://root.cern.ch/building-root

源程序下载：
root_v6.30.04.source.tar.gz  176M

https://root.cern.ch/building-root
https://root.cern/download/root_v6.30.04.source.tar.gz


Starting Up ROOT
• Set environment variables:

or

• Put the above commands in the login file (e.g., .bash_profile)
• ROOT is prompt-based Launch ROOT:

The ROOT prompt will appear:

• It “speaks” C++:

export ROOTSYS=/usr/local/root (一般默认安装在此目录)
export PATH=$PATH:$ROOTSYS/bin
export LD_LIBRARY_PATH=$LD_LIBRARY_PATH:$ROOTSYS/lib

Source /usr/local/root/bin/thisroot.sh 

登录ROOT时不需要显示logo: 
alias rt='root –l’
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The Framework Organization



root shows the ROOT splash screen and calls root.exe

root.exe the executable that root calls, if you use a debugger such as 
gdb, you will need to run root.exe directly

rootcint is the utility ROOT uses to create a class dictionary for CINT

rmkdepend a modified version of makedepend that is used by the ROOT 
build system

root-config a script returning the needed compile flags and libraries for 
projects that compile and link with ROOT
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others: proofd, proofserv, rootd...

$ROOTSYS/bin



• $ROOTSYS/tutorials: contains many example scripts. 
They assume some basic knowledge of C++ and ROOT 
copy them to your home directory and try!

• $ROOTSYS/test: a set of examples that represent all areas of the 
framework and a gold mine
to learn some advanced examples!

ROOT tutorials and test



• GUI
windows, buttons, menus

• Root Command line
CINT (C++ interpreter)

• Macros, applications, 
libraries (C++ compiler and 
interpreter)
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Three User Interfaces



• The behavior of a ROOT session can be configured with the options in the 
rootrc file. At start-up, ROOT looks for a .rootrc file in the following order:
./.rootrc //local directory

$HOME/.rootrc //user directory

$ROOTSYS/etc/system.rootrc //global ROOT directory

• to see current settings, you can do: 

• Default Logon and Logoff Scripts:
in local directory: 
rootalias.C (only loaded when root starts up)
rootlogon.C (executed when root starts up)
rootlogoff.C (executed when root ends)
in $HOME directory: .rootlogon.C
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root[] gEnv->Print()

examples: check the relevant files
$ROOTSYS/tutorials 

Environment Setup

一个简单的roologoff.C:

每次退出root都说：Have a Nice day ！



{
////my own style
gStyle->SetOptTitle(1);
gStyle->SetOptStat(1111111);
gStyle->SetOptFit(1111);
gStyle->SetHistLineWidth(1);

gSystem->Load("libRooFit");
gSystem->Load("libPhysics");

// BES style changed from BABAR style
TStyle *besStyle= new TStyle("BES","BABAR approved plots style");

// use plain black on white colors
besStyle->SetCanvasBorderMode(0);
besStyle->SetCanvasColor(0);
besStyle->SetFrameBorderMode(0);
besStyle->SetFrameBorderSize(3);
besStyle->SetFrameLineStyle(1);
besStyle->SetFrameLineWidth(2);
besStyle->SetFrameLineColor(0);
besStyle->SetPadBorderMode(0);
besStyle->SetPadColor(0);

besStyle->SetStatColor(0);
//besStyle->SetFillColor(0);

// set the paper & margin sizes
besStyle->SetPaperSize(20,26);
besStyle->SetPadTopMargin(0.05);
besStyle->SetPadRightMargin(0.05);
besStyle->SetPadBottomMargin(0.16);
besStyle->SetPadLeftMargin(0.13);

// use large Times-Roman fonts
//besStyle->SetTextFont(132);
besStyle->SetTextFont(62);
besStyle->SetTextSize(0.08);

besStyle->SetLabelFont(62,"x");
besStyle->SetLabelFont(62,"y");
besStyle->SetLabelFont(62,"z");
besStyle->SetLabelSize(0.06,"x");
besStyle->SetTitleSize(0.06,"x");
besStyle->SetLabelSize(0.06,"y");
besStyle->SetTitleSize(0.06,"y");
besStyle->SetLabelSize(0.06,"z");
besStyle->SetTitleSize(0.06,"z");

// use bold lines and markers
besStyle->SetMarkerStyle(20);
besStyle->SetMarkerSize(0.5);
besStyle->SetMarkerColor(2);
besStyle->SetLineWidth(2);
//besStyle->SetLineStyleString(2,"[12 12]"); // postscript dashes

// get rid of X error bars and y error bar caps
besStyle->SetErrorX(0.001);

// do not display any of the standard histogram decorations
besStyle->SetOptTitle(0);
besStyle->SetOptStat(0);
besStyle->SetOptFit(0);

// put tick marks on top and RHS of plots
besStyle->SetPadTickX(1);
besStyle->SetPadTickY(1);

besStyle->SetOptStat("nemr");   
besStyle->SetOptTitle(0);
besStyle->SetHistLineWidth(2);

printf("Welcome to ROOT!\n");
gROOT->SetStyle("BES");
gStyle->SetLineWidth(2);
}

Example：rootlogon.C
进入root前，自动
运行rootlogon.C, 
设置做图的默认参
数，以便画出达到
发表水准的图。



• To start ROOT, you can type root at the system prompt. This starts up CINT, the 
ROOT command line C/C++ interpreter, and it gives you the ROOT prompt (root[0]).

• To quit ROOT, type .q at the ROOT prompt

• It is possible to launch ROOT with some command line options, as shown below:
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> root -h
Usage: root [-l] [-b] [-n] [-q] [file1.C ... fileN.C]
Options:
-b : run in batch mode without graphics 

以批处理形式运行不显示图，远程操作需要，减少等待时间和流量。
-n : do not execute logon and logoff macros as specified in .rootrc
-q : exit after processing command line script files

运行完脚本文件后自动退出, 非常有用，在脚本中运行root需要。
-l : do not show the image logo (splash screen)

Start and Quit ROOT



• a powerful C/C++ interpreter giving you access to all available 
ROOT classes, global variables, and functions via the command 
line. 

• By typing C++ statements at the prompt, you can create objects, 
call functions, execute scripts, etc.

• Use up and down arrows to recall commands: 
$HOME/.root_hist

• Use emacs commands to navigate
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root[] 1+sqrt(9)
(const double)4.00000000000000000e+00
root[] for (int i = 0; i<2; i++) cout << "Hello" << i << endl
Hello 0
Hello 1

Command-Line Interface



• Execute root under $ROOTSYS/tutorials, you can start by executing the 
standard ROOT demos with a session like

• You can execute the standard ROOT graphics benchmark with

• You can try: root <filename.C> to check the separate macro outputs.

• More tutorials at https://root.cern.ch/code-examples 14

Root> .x demos.C

Start ROOT from $ROOTSYS/Tutorials

Root> .x benchmark.C

出一个菜单，选择运行示例！

运行后以此运行示例，显示画出的图，并给出测试结果：



• Un-named Scripts: script1.C

root[] .x script1.C <enter>

• Named Scripts: script2.C 

{
#include <iostream.h>
cout << " Hello" << endl;
float x = 3.; float y = 5.; int i = 101;
cout <<" x = "<<x<<" y = "<<y<<" i = "<<i<< endl;
}

#include <iostream.h>
int run (int j=10)
{
cout << " Hello" << endl;
float x = 3.; float y = 5.; int i= j;
cout <<" x = "<< x <<" y = "<< y <<" i = "<< i << endl;
return 0;
}

The ROOT Script Processor



• Change the function name to the script prefix name:
int run(int j=10) int script2(int j=10)
then you can execute the macro via: 
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root [] .L script2.C
root [] .func
...
script2.C2:7 0 public: int run(int j=10);
root [] run(<tab>
int run(int j = 10)
root [] run()
Hello
x = 3 y = 5 i = 10
(int)0
root [] run(1)
Hello
x = 3 y = 5 i = 1
(int)0

root[] .x script2.C(8)

The ROOT Script Processor



17

// file name: draw1.C
void draw1(){

TF1 f("f","sin(x)",0,20);
f.Draw();

}

local variable/object is destroyed when the function exits.

modified ones:

// file name: draw2.C
void draw2(){

TF1 *f=new TF1("f","sin(x)",0,20);
f->Draw();

}

what the difference?

// file name: draw3.C
{

TF1 f("f","sin(x)",0,20);
f.Draw();

}

Object definition in CINT Script



ROOT As Pocket Calculator



ROOT Prompt



Running Code



Compiling Code: ACLic
Automatic Compiler of Libraries for CINT

Use “+” instead of writing a Makefile…



Compiled versus Interpreted



Controlling ROOT



Plotting a function

The Function will be drawn in 
a ROOT Canvas

The Canvas has a GUI Menu



Function with Parameters



GUI (Graphical User Interface)
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Save to a “.C” file: you can add new 
object such as line, arrow, on the plot by 
modifying the generated “.C” file.

GUI Editor for ROOT Objects



物理分析软件ROOT 28

Save the plot to c1.C file:

Add these three lines to put 
a math formula on the plot 
and re-run the macro c1.C

Fast Generate Your Macro Code
{
//=========Macro generated from canvas: c1/c1
//========= (Fri Mar 21 08:10:57 2008) by ROOT version5.18/00
TCanvas *c1 = new TCanvas("c1", "c1",423,36,699,534);
c1->Range(-1.119108,-0.4477822,11.24013,1.22563);
c1->SetBorderSize(2);
c1 >SetFrameFillColor(0);
c1->TF1 *func1 = new TF1("func1","sin(x)/x",0.1,10);
func1->SetFillColor(19);
func1->SetFillStyle(0);
func1 >SetLineWidth(3);
func1->func1->Draw("");
TPaveText *pt = new TPaveText(0.01,0.9401777,0.1371429,0.995,"blNDC");
pt->SetName("title");
pt->SetBorderSize(2);
pt->SetFillColor(19);
TText *text = pt->AddText("sin(x)/x");
pt->Draw();

tex = new 
TLatex(0.261097,0.768812,“#frac{sin(x)}{x}"); 
tex->SetLineWidth(2);
tex->Draw();
c1->Modified();
c1->cd();
c1->SetSelected(c1);
c1->ToggleToolBar();
}



Function GUI Editor

右键点击函数曲线，选
菜单的SetLineAttributes，
即可出线左边的菜单，
可以修改线条的属性。



Function GUI Editor: Set Parameters



• write a C++ code file, where ROOT class can be directly used
• execute the C++ code file without compilation (take it as Macros) 

-- convenient!!!

• Use ACLiC to build a shared library
• Based on ROOT libraries to produce your own libraries or 

executables
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> root myMacro.C
root[] .x myMacro.C
> root -b -q 'myMacro.C(3)' > myMacro.log
> root -b -q 'myMacro.C("text")' > myMacro.log
> root -b -q "myMacro.C(\"text\")" > myMacro.log

Macros Applications and Libraries



Mathematical Functions in ROOT



ROOT::Math Statistical Functions

实验物理中的概率和统计第4章

概率分布函数

累积分布函数



Examples for using Distributions

正态变量落在 的概率：µ σ±

( ) 68.3%
( 3 3 ) 99.73%
( 5 5 ) 99.9999%

p X
p X
p X

µ σ µ σ
µ σ µ σ
µ σ µ σ

− < ≤ − ≈
− < ≤ − ≈
− < ≤ − ≈

粒子物理实验
一般把5σ当做发现标准



Plotting Measurements



Displaying a Graph



Markers and Colors



Types of Graphs



Graphs Drawing Options

https://root.cern.ch/doc/master/classTGraphPainter.html



Drawing options can be combined



Histograms



Histograms in ROOT



How to use ROOT Histograms



Displaying ROOT histograms



Histogram Statistics



Histogram Drawing Options



The error bars options



https://root.cern.ch/doc/master/classTHistPainter.html

Histogram Drawing Options



Global Pointers



Compiling C++ code using ROOT

非常有用



Summary
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