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自
学
顺
序

讲课内容

① ROOT介绍、安装及运行检查 P.3

② 利用RooFit进行重叠峰拟合 P.28

③ ROOT 部分功能展示 P.43

④ Codes under $ROOTSYS/tutorials/

① Graphics   P.126

② Graphs    P.202

③ Hist P.252

⑤ A ROOT Guide For Beginners  P.340
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TMVA - Toolkit for Multivariate Data Analysis  P.404
本报告下载地址：
http://www.phy.pku.edu.cn/~wangsg/ROOTSchool/sgROOTIntroTeV2016.pdf

http://www.phy.pku.edu.cn/~wangsg/ROOTSchool/sgROOTIntroTeV2016.pdf


ROOT介绍、安装及运行检查



ROOT自由软件网页
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https://root.cern.ch/

https://root.cern.ch/


ROOT V5
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ROOT V5
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Project Statistics
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http://root.cern.ch/drupal/content/project-statistics

2014年统计的，后来就没找到类似网页



各国下载量
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https://root.cern.ch/drupal/content/download-statistics 2016.4.2有效

https://root.cern.ch/drupal/content/download-statistics


在Windows下安装虚拟机方法
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1) 先安装VirtualBox
https://virtualbox.org/

2)导入安装好的文件或自己安装Linux系统然后安装root

https://virtualbox.org/


王思广所提供的虚拟机安装方式

2016/7/13 siguang@pku.edu.cn 10

所提供的虚拟机引导Debian操作系统，VirtualBox版本：
VirtualBox-4.3.12-93733-Win (其它版本的VirtualBox发现无法使用）

第一步：下载地址（64位）：
http://www.phy.pku.edu.cn/~wangsg/ROOTSchool/VMVirtualBox_Debian_ROOT_G4.rar
下载压缩文件并解压,找到VirtualBox-4.3.12-93733-Win.exe并安装; 

第二步：在“管理”下拉菜单“导入虚拟电脑”弹出的选择框内选择
“DebianROOT534_604Geant4_96_10.ova”
第三步：按“设置”后进行“共享文件夹”设置，Window与虚拟机之间可以通过共享文件
夹进行数据交换
第四步：“启动”，对于wsg用户和超级root用户，密码都是testroot

该虚拟机包含：
ROOT5.34  ROOT6.04
Geant4.96  Geant4.10

32位下载：
http://www.phy.pku.edu.cn/~wangsg/ROOTSchool/VirtualBox-4.3.12-93733-Win.exe
http://www.phy.pku.edu.cn/~wangsg/ROOTSchool/VBoxGuestAdditions_4.3.12.iso
http://www.phy.pku.edu.cn/~wangsg/ROOTSchool/Debin32bit_ROOT534_600_G496p02.ova

http://www.phy.pku.edu.cn/~wangsg/ROOTSchool/VMVirtualBox_Debian_ROOT_G4.rar
http://www.phy.pku.edu.cn/~wangsg/ROOTSchool/VirtualBox-4.3.12-93733-Win.exe
http://www.phy.pku.edu.cn/~wangsg/ROOTSchool/VBoxGuestAdditions_4.3.12.iso
http://www.phy.pku.edu.cn/~wangsg/ROOTSchool/Debin32bit_ROOT534_600_G496p02.ova


Configure安装ROOT方法：含fftw Pythia6 及Pythia8扩展包
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#!/bin/bash
export PYTHIA6=/home/wsg/work/pythia6/pythia6428
export PYTHIA8=/home/wsg/work/pythia8/8186
export PYTHIA8DATA=/home/wsg/work/pythia8/8186/xmldoc
export PYTHONDIR=/usr
export PATH=$PYTHONDIR/bin:$PATH
export LD_LIBRARY_PATH=$PYTHONDIR/lib:$PYTHIA6:$PYTHIA8/lib:$LD_LIBRARY_PATH
export PYTHONPATH=$PYTHONDIR/lib:$PYTHONPATH

./configure --prefix=/home/wsg/work/root/534 --fail-on-missing --enable-pythia8  --with-pythia8-
incdir=$PYTHIA8/include  --with-pythia8-libdir=$PYTHIA8/lib --enable-pythia6 --with-pythia6-
libdir=$PYTHIA6  --enable-fftw3 --with-fftw3-incdir=/usr/include --with-fftw3-libdir=/usr/lib --enable-
python  --with-python-incdir=/usr/include/python2.7 --with-python-libdir=/usr/lib  --enable-tmva --
enable-qt --enable-unuran --enable-qtgsi --enable-minuit2 --enable-roofit --enable-gdml --enable-
reflex  --enable-cxx11 --enable-cocoa
make -j2

安装前要进行PYTHIA fftw的
包的安装



FFTW的安装
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方法1：Debian, Ubuntu等系统源自带的安装方法（发现这种
方法更安全稳定，推荐！）：

apt-get install libfftw3-dev

方法2：下载FFTW源代码(网站见下页)，解压后查看安装说明
emacs INSTALL 看看安装方法
mkdir fftw 安装目录随便建立:

/home/wsg/work/fftw
./configure  - -prefix=/home/wsg/work/fftw
【prefix前是两个减号】
make –j2    这里的2指CUP数目，可并行编译
make install



http://www.fftw.org/download.html
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如果需要RooFit的快速傅里叶卷积拟合，
需要在编译安装root前安装FFTW



PYTHIA6.4.28 安装方法（需要部分更新代码）
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http://home.thep.lu.se/~torbjorn/Pythia.html

wget https://root.cern.ch/download/pythia6.tar.gz
tar zxvf pythia6.tar.gz
rm -rf pythia6.tar.gz
wget http://www.hepforge.org/archive/pythia6/pythia-6.4.28.f.gz
gzip -d pythia-6.4.28.f.gz
mv pythia-6.4.28.f pythia6/pythia6428.f
rm -rf pythia6/pythia6416.f
mv pythia6 pythia6428
cd pythia6428
./makePythia6.linuxx8664
cd ..

wget http://home.thep.lu.se/~torbjorn/pythia8/pythia8186.tgz
tar zxvf pythia8186.tgz
rm -rf pythia8186.tgz
cd pythia8186
./configure --enable-shared --enable-64bit
make -j2
cd ..

建立环境变量设置脚本
cat >setupPythiaROOT

#!/bin/sh
export PYTHIA6=$PWD/pythia6428
export PYTHIA8=$PWD/pythia8186
export PYTHIA8DATA=$PWD/pythia8186/xmldoc

source setupPythiaROOT



安装过程中可能遇到困难怎么办？
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更新系统：
sudo apt-get update 更新源
sudo apt-get upgrade 更新已安装的包

如果还出现问题，仔细看错误提示，安装相应的软件包。如果安装ROOT6，需要gcc4.8的版本，Debian下更新
gcc的方法：

sudo apt-get update 更新源
sudo apt-get upgrade 更新已安装的包
sudo cp /etc/apt/sources.list /etc/apt/sources.list.WHEEZY 备份
emacs /etc/apt/sources.list 编辑，替换所有的“wheezy”为“jessie”
sudo apt-get update更新源
sudo apt-get install gcc-4.9 g++-4.9 安装
sudo cp /etc/apt/sources.list.WHEEZY /etc/apt/sources.list
sudo apt-get update



ROOT 需要的包
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根据
https://root.cern.ch/drupal/content/build-prerequisites 
需要如下的包：
sudo apt-get install git dpkg-dev make g++ gcc binutils libx11-dev 
libxpm-dev libxft-dev libxext-dev
Optional packages:
sudo apt-get install gfortran libssl-dev libpcre3-dev xlibmesa-glu-
dev libglew1.5-dev libftgl-dev libmysqlclient-dev libfftw3-dev 
cfitsio-dev graphviz-dev libavahi-compat-libdnssd-dev libldap2-
dev python-dev libxml2-dev libkrb5-dev libgsl0-dev libqt4-dev
如果有ROOT权限，执行以上命令即可

不同操作系统所需要的
包见该网页

https://root.cern.ch/drupal/content/build-prerequisites


apt-get命令
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apt-get近乎是最常用的shell命令之一了，
常用的APT命令参数：
apt-cache search package 搜索软件包
apt-cache show package 获取包的相关信息，如说明、大小、版本
等
sudo apt-get install package 安装包
sudo apt-get install package --reinstall 重新安装包
sudo apt-get -f install 修复安装
sudo apt-get remove package 删除包
sudo apt-get remove package --purge 删除包，包括配置文件等
sudo apt-get update 更新源
sudo apt-get upgrade 更新已安装的包
sudo apt-get dist-upgrade 升级系统
apt-cache depends package 了解使用该包依赖那些包
apt-cache rdepends package 查看该包被哪些包依赖
sudo apt-get build-dep package 安装相关的编译环境
apt-get source package 下载该包的源代码
sudo apt-get clean && sudo apt-get autoclean 清理无用的包
sudo apt-get check 检查是否有损坏的依赖

将gv安装：
apt-get install gv



也可安装操作系统源的root
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快速安装：在联网的状态下，在Ubuntu、Debian操作系统下
执行
apt-get install root-system
即可
tutorials、test目录会被安装在：
/usr/share/doc/root/tutorials
和
/usr/share/doc/root/test



Linux下通过cmake编译源代码安装

前期准备：

cmake；

下载root源代码解压缩到root目录下
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mkdir -p tmpRootCompile
cd tmpRootCompile
cmake ../root-6.04.16 -DCMAKE_INSTALL_PREFIX=/home/wsg/work/root/604 
-Dall=on  -Dfail-on-missing=OFF

make -j2
make install root是源代码解压后的目录

/home/wsg/work/root/604是要安装 后的目录
-Dall=on 打开所有选项
-Dfail-on-missing=OFF 如果没有找到需要的外挂库,继续执行其余安装
详细见：https://root.cern.ch/installing-root-source



Linux下通过cmake编译源代码安装root5

#!/bin/bash

#pre install FFTW with apt-get install libfftw3-dev

#more: https://root.cern.ch/installing-root-source

export PYTHIA6=/home/wsg/work/pythia6/pythia6428

export PYTHIA8=/home/wsg/work/pythia8/8186

export PYTHIA8DATA=/home/wsg/work/pythia8/8186/xmldoc

export PYTHONDIR=/usr

export PYTHONPATH=$PYTHONDIR/lib

export PATH=$PYTHONDIR/bin:$PATH

export LD_LIBRARY_PATH=$PYTHONDIR/lib:$PYTHIA6:$PYTHIA8/lib:$PYTHONDIR/lib:$LD_LIBRARY_PATH

mkdir -p tmpRootCompile

cd tmpRootCompile
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安装脚本：

Root534下只能安装pythia8.1*
Root6下可以安装pythia8.2*
设置pythia8*环境的时候：
./configure --enable-shared --enable-64bit –prefix=……..



cmake 安装细节

cmake -DCMAKE_INSTALL_PREFIX=/home/wsg/work/root/534  

../root 

-DPYTHIA6_LIBRARY=/home/wsg/work/pythia6/pythia6428/libPythia6.so -Dpythia6=ON 

-DPYTHIA8_DIR=/home/wsg/work/pythia8/8186 

-DPYTHIA8_INCLUDE_DIR=/home/wsg/work/pythia8/8186/include   

-DPYTHIA8_LIBRARY=/home/wsg/work/pythia8/8186/lib/libpythia8.so -Dpythia8=on 

-DPYTHON_EXECUTABLE=/usr/bin   

-DPYTHON_INCLUDE_DIR=/usr/include/python2.7  

-DPYTHON_INCLUDE_DIR2=/usr/include/python2.7 

-DPYTHON_LIBRARY=/usr/lib/python2.7/config/libpython2.7.so  

-Dall=on -Droofit=on -Dfftw3=on -Dpython=on -Droottest=on -Druby=on -Dtmva=on -
Dtestring=on -Dxml=on -Dx11=on -Dqt=on -Dmt=on -Dxrootd=on -Dtcmalloc=on  -Dfail-
on-missing=OFF

make –j2

make install
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root是源代码解压后的目录
/home/wsg/work/root/534是要安装后的目录
-Dall=on 打开所有选项
-Dfail-on-missing=OFF 如果没有找到需要的外挂库,继续执行其余安装
详细见：https://root.cern.ch/installing-root-source

以上真实代码在一行



设置环境
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如果返回bash
wsg@debian:~$ cd
wsg@debian:~$ emacs .bashrc &
在文件中加入：
export PYTHONPATH=/usr/lib/python2.7      为了使得pyroot可用
export ROOTSYS=/home/wsg/work/root/534
export PATH=$ROOTSYS/bin:$PATH
export LD_LIBRARY_PATH=$ROOTSYS/lib:$LD_LIBRARY_PATH

检查运行环境： echo $0

如果返回-tcsh
wsg@debian:~$ cd
wsg@debian:~$ emacs .tcshrc &
在文件中加入：
setenv PYTHONPATH /usr/lib/python2.7            为了使得pyroot可用
setenv ROOTSYS   /home/wsg/work/root/534
setenv PATH   $ROOTSYS/bin:$PATH
setenv LD_LIBRARY_PATH   $ROOTSYS/lib:$LD_LIBRARY_PATH

重新开窗口即可输入
root



安装后的运行测试： $ROOTSYS/tutorials/
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在$ROOTSYS/tutorials/下有很多例子程序，运行方法为：
$cd  $ROOTSYS/tutorials/roofit
$root rf208_convolution.C

看能否出现左图。
如果能，说明你的root、roofit软件包、fftw软件安装
成功。



编译运行方法
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wsg@debian:~/work/root/534/tutorials/roofit$ root
root [0] .L rf208_convolution.C++
Info in <TUnixSystem::ACLiC>: creating shared library 
/home/wsg/work/root/534/tutorials/roofit/./rf208_convolution_C.so

RooFit v3.60 -- Developed by Wouter Verkerke and David Kirkby
Copyright (C) 2000-2013 NIKHEF, University of California & Stanford 

University
All rights reserved, please read http://roofit.sourceforge.net/license.txt

root [1] rf208_convolution()

红色为您输入的文字



$ROOTSYS/tutorials/rf208_convolution.C
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编译运行头文件要包含



rf208_convolution.C
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rf208_convolution.C
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利用RooFit进行重叠峰拟合



TRandom3
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Rndm():
Machine independent random 
number generator. Produces 
uniformly-distributed floating 
points in ]0,1]  
Method: Mersenne Twistor

SetSeed(0) ---自动随机 or 
SetSeed(Num), Num>0 固定序列

周期106000

TRandom3   r;
r.SetSeed(0);
Double_t val = r.Rndm();



TRandom3
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一个精确的函数产生方法
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1)随机产生(x,y)坐标
2)判断y是否在线以下

TRandom3   r;
TH1F *h=new TH1F(“h”,”；x；y，100,0,1）
r.SetSeed(0);
Double_t X = r.Rndm();
Double_t Y = r.Rndm();
If(Y<f(X) h->Fill(X)



X射线能峰形状
本征形状: 𝑓(𝐸) ∝

1

𝐸−𝐸0
2+0.25𝛤2

分辨
随能量变化
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产生数据 探测
效率曲线

过探测
效率曲线

探测到的峰形



X射线能峰形状(产生)
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产生并拟合的谱
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拟合函数
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说明：
1）⊗----卷积功能。利用FFTW  （"Fastest Fourier Transform in the West." ）
2）分辨是射线能量的函数；对于X射线这里近似用峰位分辨.
3）效率是能量的函数
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实现代码（读入能谱）
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$root spec.root
[] new TBrowser



实现代码（定义X-射线峰）

核心代码
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实现代码（定义1、2；3峰拟合）
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核心代码

也可以用多CPU同时拟合(unbin条件下)：

RooFitResult *frlt = model.fitTo(dh,Save(),NumCPU(2));

2016/7/13



实现代码（作图）
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具体可参考：
王思广*，韦江波，张欢，X射线峰形描述技术及分支比约束在解谱中的应用，《核技术》 vol 38, No.2, 020502(2015)



较差分辨下能谱的拟合
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更差分辨下能谱的拟合
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自由浮动峰位 峰位固定



分辨随能量变化拟合例子
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分辨随能量的变化: 𝑅 =
3%

𝐸𝑣𝑖𝑠

55个自由参数的拟合;
需要根据卷积的定于自己写程序
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ROOT 部分功能展示



TSpline 0.46 0.994
0.48 0.985
0.51 0.993
0.53 0.993
0.56 0.99
0.58 0.995
0.61 0.981
0.63 0.969
0.65 0.96
0.68 0.954
0.7 0.958
0.73 0.968
0.75 0.975
0.78 0.976
0.8 0.977
0.83 0.974
0.85 0.975
0.88 0.976
0.9 0.976
0.93 0.973
0.95 0.971
0.98 0.963
1 0.947
1.02 0.93
1.05 0.921
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ROOT自带的能谱分析类TSpectrum
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$ROOTSYS/tutorials/spectrum $ root peaks.C

用TSpectrum进行寻峰和计算本底



TSpectrum类基本功能之本底估算
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http://root.cern.ch/root/html534/TSpectrum.html#TSpectrum:Background

const char * Background(float* spectrum, Int_t ssize, Int_t numberIterations, Int_t direction, 
Int_t filterOrder, bool smoothing, Int_t smoothWindow, bool compton)

Parameters:
spectrum: pointer to the vector of source spectrum 
ssize: length of the spectrum vector 
numberIterations: maximal width of clipping window, 
direction: direction of change of clipping window. Possible 
values: kBackIncreasingWindow, kBackDecreasingWindow
filterOrder: order of clipping filter. Possible values: 
kBackOrder2, kBackOrder4, kBackOrder6, kBackOrder8 
smoothing: logical variable whether the smoothing operation 
in the estimation of background will be included. Possible 
values: kFALSE, kTRUE
smoothWindow: width of smoothing window. Possible values: 
kBackSmoothing3, kBackSmoothing5, kBackSmoothing7, 
kBackSmoothing9, kBackSmoothing11, kBackSmoothing13, 
kBackSmoothing15. 
compton: logical variable whether the estimation of Compton 
edge will be included. Possible values: kFALSE, kTRUE. 

http://root.cern.ch/root/html534/TSpectrum.html
http://root.cern.ch/root/html534/src/TSpectrum.cxx.html
http://root.cern.ch/root/html534/ListOfTypes.html
http://root.cern.ch/root/html534/ListOfTypes.html
http://root.cern.ch/root/html534/ListOfTypes.html
http://root.cern.ch/root/html534/ListOfTypes.html
http://root.cern.ch/root/html534/ListOfTypes.html


本底估算参考代码
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TSpectrum类基本功能之能谱光滑
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const char* SmoothMarkov(float* source, Int_t ssize, Int_t averWindow)

Parameters:
source: pointer to the array of source spectrum 
ssize: length of source array 
averWindow: width of averaging smoothing window 

http://root.cern.ch/root/html534/src/TSpectrum.cxx.html
http://root.cern.ch/root/html534/ListOfTypes.html
http://root.cern.ch/root/html534/ListOfTypes.html


能谱光滑参考代码
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tutorials/mlp/mlpHiggs.C
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Added for C++ output
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How to use the 
trained mlp

…………

…………



test.h and test.cxx will be created
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…………….

test.h
test.cxx



/tutorials/mlp/mlpRegression.C
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PhaseSpace
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$ROOTSYS/tutorials/physics/PhaseSpace.C



$ROOTSYS/tutorials/physics/PhaseSpace.C
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 + H   p + + + -



/tutorials/pythia$ root pythiaExample.C
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指向 libPythia6.so所在的库或已经设置了正确的环境
export PYTHIA6=/home/wsg/work/pythia6/pythia6428
export LD_LIBRARY_PATH=$ROOTSYS/lib/root:$PYTHIA6:$PYTHIA8/lib:$LD_LIBRARY_PATH
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g++ -o pythiaExample pythiaExample.C `root-config --cflags --libs`  -lEG -lEGPythia6  
-L/home/wsg/work/pythia6/pythia6428 -lPythia6

./pythiaExample 100



/tutorials/pythia/pythia8.C
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原来的自带程序错误！
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2D 显示
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$ROOTSYS/tutorials/spectrum$ root spectrumpainter.C



画OpenGL图
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ROOT 替我们做了大量工作!



图形界面
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$ROOTSYS/test/RootShower$ ./RootShower



$ROOTSYS/tutorials/fit/fitLinearRobust.C
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$ROOTSYS/tutorials/fit/fitLinearRobust.C
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数据准备



$ROOTSYS/tutorials/fit/fitLinearRobust.C
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$ROOTSYS/tutorials/fit/fitLinearRobust.C
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$ROOTSYS/tutorials/fit/fitMultiGraph.C
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$ROOTSYS/tutorials/fit/fitMultiGraph.C
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$ROOTSYS/tutorials/fit/fitMultiGraph.C

2016/7/13 siguang@pku.edu.cn 89



$ROOTSYS/tutorials/fit/fitMultiGraph.C
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$ROOTSYS/tutorials/fit/fitMultiGraph.C
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"F" If fitting a polN, switch to minuit
fitter



$ROOTSYS/tutorials/roofit/rf501_simultaneouspdf.C
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$ROOTSYS/tutorials/roofit/rf501_simultaneouspdf.C
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$ROOTSYS/tutorials/roofit/rf501_simultaneouspdf.C
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共用sigma



$ROOTSYS/tutorials/roofit/rf501_simultaneouspdf.C
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$ROOTSYS/tutorials/roofit/rf501_simultaneouspdf.C
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Highlight of non-parametric shapes - histograms

Class RooHistPdf – a p.d.f. described by a histogram

Not so great at low statistics (especially problematic in >1 
dim)

// Histogram based p.d.f with N-th order interpolation

RooHistPdf ph("ph","ph",x,*dataHist,N) ;  

dataHist RooHistPdf(N=0) RooHistPdf(N=4)
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RooHistPdf
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$ROOTSYS/tutorials/roofit/rf706_histpdf.C



$ROOTSYS/tutorials/roofit/rf706_histpdf.C
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$ROOTSYS/tutorials/roofit/rf706_histpdf.C
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Highlight of non-parametric shapes – kernel estimation

Class RooKeysPdf – A kernel estimation 
p.d.f.

Uses unbinned data 
Idea represent each event of your MC sample as a 
Gaussian probability distribution
Add probability distributions from all events in 
sample

Sample of events

Gaussian 
probability distributions 

for each event

Summed
probability distribution
for all events in sample

2016/7/13
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Highlight of non-parametric shapes – kernel estimation

Width of Gaussian kernels need not be the same for all events
As long as each event contributes 1/N to the integral

Idea: ‘Adaptive kernel’ technique(Automatically calculated）

Choose wide Gaussian if local density of events is low -->Preserves small 
features in high statistics areas,

Choose narrow Gaussian if local density of events is highminimize jitter in low 
statistics areas 

Static Kernel
(with of all Gaussian identical)

Adaptive Kernel
(width of all Gaussian depends

on local density of events)
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Highlight of non-parametric shapes – kernel estimation

Example with comparison to histogram based p.d.f
Superior performance at low statistics

Can mirror input data over boundaries to reduce ‘edge leakage’

Works also in >1 dimensions (class RooNDKeysPdf)

// Adaptive kernel estimation p.d.f

RooKeysPdf k("k","k",x,*d,RooKeysPdf::MirrorBoth) ;

Data (N=500) RooHistPdf(data) RooKeysPdf(data)
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$ROOTSYS/tutorials/roofit/rf707_kernelestimation.C
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$ROOTSYS/tutorials/roofit/rf707_kernelestimation.C
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$ROOTSYS/tutorials/roofit/rf707_kernelestimation.C
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………….



$ROOTSYS/tutorials/tree/tree0.C
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$ROOTSYS/tutorials/tree/tree0.C
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$ROOTSYS/tutorials/tree/tree0.C
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$ROOTSYS/tutorials/tree/tree0.C
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$ROOTSYS/tutorials/tree/tree1.C
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$ROOTSYS/tutorials/tree/tree1.C
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$ROOTSYS/tutorials/tree/tree2.C
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$ROOTSYS/tutorials/tree/tree2.C
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$ROOTSYS/tutorials/tree/tree2.C
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$ROOTSYS/tutorials/tree/tree2.C
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Branch(branchname, &object, bufsize, 
splitlevel)

file:///C:/Users/wsg/Desktop/htmldoc/TTree.html


$ROOTSYS/tutorials/tree/tree2.C
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$ROOTSYS/tutorials/tree/tree2.C
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$ROOTSYS/tutorials/tree/tree2.C
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$ROOTSYS/tutorials/tree/tree2.C
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可以把ROOT作为普通库函数进行连接
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runTest.C
FindROOT.cmake (
http://root.cern.ch/drupal/sites
/default/files/event.tgz
)
直接放在主目录下

参照CMakeLists.txt建立自己的
文件

Include目录放头文件(Tools.hh)
Src目录放.cc文件（Tools.cc）

http://root.cern.ch/drupal/sites/default/files/event.tgz


可以把ROOT作为普通库函数进行连接
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CMakeLists.txt



Tools.cc 的部分函数
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可以把ROOT作为普通库函数进行连接
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编译及运行
>cmake ../GuiRunCode/    注：后者为CmakeLists.txt 所在的目录
>make                                    注：生成可执行程序 runTest
>./runTest 注：运行
root[0].q                                注： .q 退出
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Codes under 
$ROOTSYS/tutorials/graphics



graphics/framework.C
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graphics/analyze.C
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……



graphics/eval.C
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graphics/formula1.C 
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/graphics/pavetext.C
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graphics/canvas.C
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The text will move after re-draw



/tutorials/graphics/first.C
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graphics/diamond.C
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graphics/arrow.C
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graphics/mass_spectrum.C
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……..
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graphics/basic3d.C 
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SetRange(Double_t x0, Double_t y0, Double_t z0, Double_t x1, 
Double_t y1, Double_t z1, Int_t flag = 0)
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graphics/crown.C
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graphics/triangles.C
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graphics/ellipse.C
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virtual void DrawEllipse(Double_t x1, Double_t y1, Double_t r1, Double_t r2, Double_t phimin, Double_t 
phimax, Double_t theta, Option_t* option = "")

Theta=180
No 62

Theta=90
No 62



graphics/canvas2.C 
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//Example of canvas partitioning
// Sometimes the Divide() method is not appropriate to divide a Canvas.  Because of the left and right margins, all 
the pads do not have the  same width and height. CanvasPartition does that properly. This  example also ensure that 
the axis labels and titles have the same sizes and that the tick marks length is uniform.
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Remove 0 in Y axis



2016/7/13 siguang@pku.edu.cn 155

……
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graphics/latex.C
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graphics/latex2.C 
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graphics/latex3.C 
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graphics/latex4.C 
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graphics/latex5.C
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graphics/tmathtext.C
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graphics/tmathtext2.C
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graphics/gaxis.C
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Root’s 
problem
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void PaintAxis(Double_t xmin, Double_t ymin, Double_t xmax, Double_t ymax, Double_t& wmin, Double_t& wmax, 
Int_t& ndiv, Option_t* chopt = "", Double_t gridlength = 0, Bool_t drawGridOnly = kFALSE)

Control function to draw an axis.

xmin : X origin coordinate in WC space.
xmax : X end axis coordinate in WC space.
ymin : Y origin coordinate in WC space.
ymax : Y end axis coordinate in WC space.
wmin : Lowest value for the tick mark

labels written on the axis.
wmax : Highest value for the tick mark labels

written on the axis.
ndiv : Number of divisions.

ndiv=N1 + 100*N2 + 10000*N3
N1=number of 1st divisions.
N2=number of 2nd divisions.
N3=number of 3rd divisions.

e.g.:
nndi=0 --> no tick marks.
nndi=2 --> 2 divisions, one tick mark in the middle  of the axis.
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chopt :  options (see below).

chopt='G': loGarithmic scale, default is linear.
chopt='B': Blank axis. Useful to superpose axis.

Orientation of tick marks on axis.
Tick marks are normally drawn on the positive side of the axis,
however, if x0=x1, then negative.

chopt='+': tick marks are drawn on Positive side. (default)
chopt='-': tick mark are drawn on the negative side.
i.e: '+-' --> tick marks are drawn on both sides of the axis.
chopt='U': Unlabeled axis, default is labeled.
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Size of tick marks

By default, tick marks have a length equal to 3 per cent of the
axis length.
When the option "S" is specified, the length of the tick marks
is equal to fTickSize*axis_length, where fTickSize may be set
via TGaxis::SetTickSize.

Position of labels on axis.

Labels are normally drawn on side opposite to tick marks.
However:

chopt='=': on Equal side
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Orientation of labels on axis.

Labels are normally drawn parallel to the axis.
However if x0=x1, then Orthogonal

if y0=Y1, then Parallel

Position of labels on tick marks.
Labels are centered on tick marks.
However , if x0=x1, then they are right adjusted.

chopt='R': labels are Right adjusted on tick mark.
(default is centered)

chopt='L': labels are Left adjusted on tick mark.
chopt='C': labels are Centered on tick mark.
chopt='M': In the Middle of the divisions.
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Format of labels.

Blank characters are stripped, and then the  label is correctly aligned. the dot, if last  character of the 
string, is also stripped,   unless the option "." (a dot, or period) is specified.

if SetDecimals(kTRUE) has been called (bit TAxis::kDecimals set).   all labels have the same number of 
decimals after the "."   The same is true if gStyle->SetStripDecimals(kFALSE) has been called.

In the following, we have some parameters, like  tick marks length and characters height (in percentage
of the length of the axis (WC)).  The default values are as follows:
Primary tick marks: 3.0 %
Secondary tick marks: 1.5 %
Third order tick marks: .75 %
Characters height for labels: 4%

Labels offset: 1.0 %

optional grid.
chopt='W': cross-Wire

In case of a log axis, the grid is only drawn for the primary tick marks   if the number of secondary and 
tertiary divisions is 0.
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Axis bining optimization.
By default the axis bining is optimized .

chopt='N': No bining optimization
chopt='I': Integer labelling

Maximum Number of Digits for the axis labels  See the static function TGaxis::SetMaxDigits

Time representation.
Axis labels may be considered as times, plotted in a defined time format.   The format is set 

with SetTimeFormat().   wmin and wmax are considered as two time values in seconds.
The time axis will be spread around the time offset value (set with  SetTimeOffset() ). 

Actually it will go from TimeOffset+wmin to  TimeOffset+wmax.
see examples in tutorials timeonaxis.C and timeonaxis2.C

chopt='t': Plot times with a defined format instead of values



/tutorials/graphics/gaxis2.C
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graphics/mandelbrot.C

2016/7/13 siguang@pku.edu.cn 177

//==================================================================
//
// Using TExec to handle keyboard events and TComplex to draw the Mandelbrot set.
// Author : Luigi Bardelli [ bardelli@fi.infn.it ]
//
// Pressing the keys 'z' and 'u' will zoom and unzoom the picture
// near the mouse location, 'r' will reset to the default view.
//
// Try it (in compiled mode!) with:   root mandelbrot.C+
//
// Details:
//    when a mouse event occurs the myexec() function is called (by
//    using AddExec). Depending on the pressed key, the mygenerate()
//    function is called, with the proper arguments. Note the
//    last_x and last_y variables that are used in myexec() to store
//    the last pointer coordinates (px is not a pointer position in
//    kKeyPress events).
//==================================================================
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If zoom, reset 
the range

Then re-fill 
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re-fill 
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graphics/gtime.C
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……….

Sleep(UInt_t milliSec)

Process pending events (GUI, timers, sockets). Returns 
the result of  TROOT::IsInterrupted().  The interrupt 
flag (TROOT::SetInterrupt())  can be set during the 
handling of the events. This mechanism allows  macros 
running in tight calculating loops to be interrupted by 
some
GUI event (depending on the interval with which this 
method is  called). For example hitting ctrl-c in a 
canvas will set the  interrupt flag.

C:/Users/wsg/Desktop/htmldoc/ListOfTypes.html


graphics/feynman.C
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TCurlyArc(Double_t x1, Double_t y1, Double_t rad, Double_t
phimin, Double_t phimax, Double_t wl = .02, Double_t amp 
= .01)
create a new TCurlyarc with center (x1, y1) and radius rad.
The wavelength and amplitude are given in percent of the line 
length phimin and phimax are given in degrees.



graphics/psview.C
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// An example how to display PS, EPS, PDF files in canvas
// To load a PS file in a TCanvas, the ghostscript program needs to be install.
// - On most unix systems it is installed by default.
// - On Windows it has to be installed from 
http://pages.cs.wisc.edu/~ghost/
//   also the place where gswin32c.exe sits should be added in the PATH. 
//One  way to do it is: 
//     1. Start the Control Panel
//     2. Double click on System
//     3, Open the "Advanced" tab
//     4. Click on the "Environment Variables" button
//     5. Find "Path" in "System varibale list", click on it.
//     6. Click on the "Edit" button.
//     7. In the "Variable value" field add the path of gswin32c 
//        (after a ";") it should be something like:
//        "C:\Program Files\gs\gs8.13\bin"
//     8. click "OK" as much as needed.
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No need option



graphics/quarks.C
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graphics/pstable.C

2016/7/13 siguang@pku.edu.cn 188

More plots!
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graphics/anim.C
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Solved!
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graphics/archi.C
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graphics/earth.C
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//this tutorial illustrate the special contour options
//    "AITOFF"     : Draw a contour via an AITOFF projection
//    "MERCATOR"   : Draw a contour via an Mercator projection
//    "SINUSOIDAL" : Draw a contour via an Sinusoidal projection
//    "PARABOLIC"  : Draw a contour via an Parabolic projection

。。。。Data Prepare。。。。。。



graphics/graphShade.C
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graphics/graph_edit_playback.C
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Method to prepare 
graphedit_playback.root
can be checked the 
comments of the code



graphics/piechart.C
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SetCircle(Double_t x = .5, Double_t y = .5, Double_t rad = .4)

"R"   Print the labels along the central "R"adius of slices.
"T"   Print the label in a direction "T"angent to circle that 
describes   the TPie.
"3D"  Draw the pie-chart with a pseudo 3D effect.
"NOL" No OutLine: Don't draw the slices' outlines, any 
property over the  slices' line is ignored.
">"   Sort the slices in increasing order.
"<"   Sort the slices in decreasing order.
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- %txt  : to print the text label associated with the slice
- %val : to print the numeric value of the slice
- %frac : to print the relative fraction of this slice
- %perc : to print the % of this slice

ex. : mypie->SetLabelFormat("%txt (%frac)");



graphics/tornado.C
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Codes under /tutorials/graphs
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graphs/graph.C
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graphs/graphApply.C
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graphs/gerrors.C
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graphs/gerrors2.C
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graphs/bent.C
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by default horizonthal and vertical small lines are drawn at
the end of the error bars. if option "z" or "Z" is specified,
these lines are not drawn.

if option contains ">" an arrow is drawn at the end of the 
error bars
if option contains "|>" a full arrow is drawn at the end of the 
error bars
the size of the arrow is set to 2/3 of the marker size.

By default, error bars are drawn. If option "X" is specified,
the errors are not drawn (TGraph::Paint equivalent).

if option "[]" is specified only the end vertical/horizonthal
lines of the error bars are drawn. This option is interesting to 
superimpose systematic errors on top of a graph with 
statistical errors.



graphs/graphtext.C
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graphs/graph2derrorsfit.C
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graphs/exclusiongraph.C
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C or L option is needed

This drawing mode is activated 
when the absolute value of the 
graph line width (set thanks to 
SetLineWidth) is greater than 99. 
In that case the line width number 
is interpreted as 100*ff+ll = ffll.
The two-digit numbers “ll” 
represent the normal line width 
whereas “ff” is the filled area 
width. The sign of “ffll” allows 
flipping the filled area from one 
side of the line to the other



graphs/exclusiongraph2.C
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graphs/approx.C
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TGraph * Approx(TGraph* grin, Option_t* option = "linear", Int_t nout = 50, Double_t* xout = 0, 
Double_t yleft = 0, Double_t yright = 0, Int_t rule = 0, Double_t f = 0, Option_t* ties = "mean")

grin:  graph giving the coordinates of the points to be interpolated.     Alternatively a single plotting structure can 
be specified:
option: specifies the interpolation method to be used.   Choices are "linear" (iKind = 1) or "constant" (iKind = 2).
nout:  If xout is not specified, interpolation takes place at n equally  spaced points spanning the interval [min(x), 
max(x)], where   nout = max(nout, number of input data).
xout:  an optional set of values specifying where interpolation is to take place.
yleft: the value to be returned when input x values less than min(x). The default is defined by the value of rule 
given below.
yright: the value to be returned when input x values greater than max(x).    The default is defined by the value of 
rule given below.
rule:  an integer describing how interpolation is to take place outside   the interval [min(x), max(x)]. If rule is 0 
then the given yleft and yright values are returned, if it is 1 then 0 is returned  for such points and if it is 2, the 
value at the closest data  extreme is used.
f:     For method="constant" a number between 0 and 1 inclusive,  indicating a compromise between left- and 
right-continuous step functions. If y0 and y1 are the values to the left and right of  the point then the value is 
y0*f+y1*(1-f) so that f=0 is right-continuous and f=1 is left-continuous
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ties:  Handling of tied x values. An integer describing a function with  a single vector argument returning a 
single number result:

ties = "ordered" (iTies = 0): input x are "ordered"
ties = "mean"    (iTies = 1): function "mean"
ties = "min"     (iTies = 2): function "min"
ties = "max"     (iTies = 3): function "max"

Details:
At least two complete (x, y) pairs are required. If there are duplicated (tied) x values and ties is a function it 
is
applied to the y values for each distinct x value. Useful functions in this context include mean, min, and max.
If ties="ordered" the x values are assumed to be already ordered. The first y value will be used for 
interpolation to the left and the last one for interpolation to the right.

Value:
approx returns a graph with components x and y, containing n coordinates which interpolate the given data 
points according to the method (and rule) desired.



graphs/graphpolar.C
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graphs/graphpolar2.C 
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graphs/graphpolar3.C
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“O” Polar labels are paint orthogonally to the polargram radius.
“P” Polymarker are paint at each point position.
“E” Paint error bars.
“F” Paint fill area (closed polygon).
“A”Force axis redrawing even if a polagram already exists.



graphs/graphstruct.C
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……..

……..



graphs/multigraph.C
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graphs/gtime.C
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Int_t Add(const TObject* obj, Int_t slot, Option_t* option = "")
Add one object to a time slot.



graphs/gtime2.C
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graphs/labels1.C
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LabelsOption at 3rd of the pop menu 



graphs/labels2.C
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graphs/multipalette.C
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Int_t CreateGradientColorTable(UInt_t Number, Double_t* Length, 
Double_t* Red, Double_t* Green, Double_t* Blue, UInt_t NColors)

In order to create a color table do the following:
Define the RGB Colors:
> UInt_t Number = 5;
> Double_t Red[5]   = { 0.00, 0.09, 0.18, 0.09, 0.00 };
> Double_t Green[5] = { 0.01, 0.02, 0.39, 0.68, 0.97 };
> Double_t Blue[5]  = { 0.17, 0.39, 0.62, 0.79, 0.97 };
Define the length of the (color)-interval between this points
> Double_t Stops[5] = { 0.00, 0.34, 0.61, 0.84, 1.00 };
i.e. the color interval between Color 2 and Color 3 is
0.79 - 0.62 => 17 % of the total palette area between these colors



graphs/splines.C
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……..

……..



graphs/motorcycle.C
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graphs/timeonaxis.C
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…….

…….



graphs/seism.C
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graphs/timeonaxis2.C
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graphs/timeonaxis3.C
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graphs/surfaces.C
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graphs/waves.C
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No need spend time

No need spend time
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TColor(Int_t color, Float_t r, Float_t g, Float_t b, 
const char* name = "", Float_t a = 1)
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void SetPalette(Int_t ncolors, Int_t* colors)

if ncolors <= 0 a default palette (see below) of 50 colors is defined.
the colors defined in this palette are OK for coloring pads, labels

if ncolors == 1 && colors == 0, then
a Pretty Palette with a Spectrum Violet->Red is created.

It is recommended to use this Pretty palette when drawing legos,
surfaces or contours.

if ncolors > 50 and colors=0, the DeepSea palette is used.
(see TStyle::CreateGradientColorTable for more details)

if ncolors > 0 and colors = 0, the default palette is used
with a maximum of ncolors.

The default palette defines:
index 0->9   : grey colors from light to dark grey
index 10->19 : "brown" colors
index 20->29 : "blueish" colors
index 30->39 : "redish" colors
index 40->49 : basic colors

myObject.SetFillColor(kRed);
myObject.SetFillColor(kYellow-10);
myLine.SetLineColor(kMagenta+2);

myObject.SetFillColor(kRed); myObject.SetFillColor(kYellow-10); myLine.SetLineColor(kMagenta+2);
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Use triangle to cover the “red” 
region 
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TF2 TF2(const char* name, void* fcn, Double_t xmin = 0, Double_t xmax = 1, 
Double_t ymin = 0, Double_t ymax = 1, Int_t npar = 0)



graphs/zones.C
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graphs/zdemo.C
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Codes under $ROOTSYS/tutorials/hist
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Useful functions of Histogram
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H->Draw(“options”)
Options for 1D:



/tutorials/hist/FirstContour.C
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Tutorials/hist/ContourList.C
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A  frame
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/tutorials/hist/cumulative.C
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From 0 to 1



/tutorials/hist/DynamicSlice.C
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/tutorials/hist/exec2.C
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root [0] TFile f("../hsimple.root");
root [1]  hpxpy.Draw();
Info in <TCanvas::MakeDefCanvas>:  created default TCanvas with name c1
root [2]  c1.AddExec("ex2",".x exec2.C");

If no hsimple.root
Run: /tutorials/hsimple.C
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/tutorial/hist/fillrandom.C
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。。。。
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/tutorials/hist/greyscale.C
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Even n=0, still can draw a nice plot. So comment out

grey: 0--1
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/tutorials/hist/h1draw.C
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…..
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/tutorials/hist/h2proj.C
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hbar3

hbar1

Hbar0,1,2,3,4



/tutorials/hist/hbars.C
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/tutorials/hist/hksimple.C
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/tutorials/hist/hlabels1.C
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……………..



/tutorials/hist/hlabels2.C
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/tutorials/hist/hsum.C
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/tutorials/hist/hsumTimer.C
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……..



/tutorials/hist/logscales.C
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hist/multicolor.C
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……



hist/ratioplot.C
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hist/rebin.C
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hist/reverseaxis.C
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More test hist/reverseaxis.C
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+2 to test the new  X-
axis  has nothing to 

do with data



hist/twoscales.C
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hist/transpad.C

2016/7/13 siguang@pku.edu.cn 313



SetFillStyle

Conventions for fill styles:
0 : hollow
1001 : Solid
2001 : hatch style
3000+pattern_number (see next page)

For TPad only:
4000 :the window is transparent.

4000 to 4100 the window is 100% transparent to 
100% opaque.

The pad transparency is visible in binary outputs 
files like gif, jpg, png etc .. but not in vector graphics 
output files like PS, PDF and SVG.
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pattern_number = ijk (FillStyle = 3ijk)

i (1-9) : specify the space between each hatch
1 = 1/2mm  9 = 6mm

j (0-9) : specify angle between 0 and 90 degrees
0 = 0
1 = 10
2 = 20
3 = 30
4 = 45
5 = Not drawn
6 = 60
7 = 70
8 = 80
9 = 90

k (0-9) : specify angle between 90 and 180 degrees
0 = 180
1 = 170
2 = 160
3 = 150
4 = 135
5 = Not drawn
6 = 120
7 = 110
8 = 100
9 = 90
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Note:
gStyle->SetHatchesSpacing() to define the spacing between hatches.
gStyle->SetHatchesLineWidth() to define the hatches line width.



25 Fixed Styles
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hist/statsEditing.C
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hist/testSmooth.C
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/tutorials/hist/th2polyUSA.C

2016/7/13 siguang@pku.edu.cn 319

//This tutorial illustrates how to create an histogram with polygonal
//bins (TH2Poly), fill it and draw it using GL. The initial data are stored
//in TMultiGraphs. They represent the USA.
//
//The initial data have been downloaded from: http://www.maproom.psu.edu/dcw/
//This database was developed in 1991/1992 and national boundaries reflect
//political reality as of that time.
//
//Author: Olivier Couet

https://root.cern.ch/download/doc/ROOTUsersGuid
eHTML/ch03s15.html

https://root.cern.ch/download/doc/ROOTUsersGuideHTML/ch03s15.html


TH2Poly
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TH2Poly is a 2D Histogram class allowing to define polygonal bins of arbitary shape.
Each bin in the TH2Poly histogram is a TH2PolyBin object. TH2PolyBin is a very simple class 
containing the vertices and contents of the polygonal bin as well as several related functions.
Bins are defined using one of the AddBin() methods. The bin definition should be done before filling. 

{
TH2Poly *h2p = new TH2Poly();
Double_t x1[] = {0, 5, 6};
Double_t y1[] = {0, 0, 5};
Double_t x2[] = {0, -1, -1, 0};
Double_t y2[] = {0, 0, -1, 3};
Double_t x3[] = {4, 3, 0, 1, 2.4};
Double_t y3[] = {4, 3.7, 1, 3.7, 2.5};
h2p->AddBin(3, x1, y1);
h2p->AddBin(4, x2, y2);
h2p->AddBin(5, x3, y3);
h2p->Fill(0.1, 0.01, 3);
h2p->Fill(-0.5, -0.5, 7);
h2p->Fill(-0.7, -0.5, 1);
h2p->Fill(1, 3, 1.5);

}

https://root.cern.ch/root/html534/TH2Poly.html

https://root.cern.ch/root/html534/TH2Poly.html
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p->Draw(“l”)

p->Draw(“colz”)

p->Draw(“text”)



/tutorials/hist/root th2polyEurope.C
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p->SetContour(4)



2016/7/13 siguang@pku.edu.cn 328

Changes the number of partition cells in the histogram.
Deletes the old partition and constructs a new one.



2016/7/13 siguang@pku.edu.cn 329



2016/7/13 siguang@pku.edu.cn 330

。。。。。。



/tutorials/hist/th2polyHoneycomb.C
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Honeycomb(Double_t xstart, Double_t 
ystart, Double_t a, Int_t k, Int_t s)
a: side length
k: number of the hexagons in raw
s: number of the hexagons in col

hc->Draw(“col”)



/tutorials/hist/th2polyBoxes.C
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/tutorials/hist/draw2dopt.C
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A ROOT Guide For Beginners

https://root.cern.ch/drupal/content/users-guide#primer

来自：
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https://root.cern.ch/drupal/content/users-guide#primer


2.1 ROOT as calculator
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ROOT as calculator [Continue]
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2.2 ROOT as Function Plotter
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ROOT as Function Plotter [Continue]
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root [] f1->SetParameter(1,5);
root [] f1->Draw()



写成代码运行
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代码名： slits.C



slits.C
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slits.C [continue]
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练习：
1）在上面画箭头然后保存成c1.C文件；保存成.eps 等文件
2）增加坐标轴的标题



Controlling ROOT
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在root[]输入如下命令看看啥反应？
.q
.?
.!ls
.!pwd
.x slits.C 要在当前目录下有这个文件奥

.L slits.C
slits()    记不全打tab键看看

要想编译运行，slits.C加头文件
#include <iostream>
#include <TF1.h>

using namespace std;
后
.L slits.C++
slits()



Plotting Measurements
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ExampleData.txt
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[] cat ExampleData.txt 
# fake data to demonstrate the use of TGraphErrors

# x y ex ey
1. 0.4 0.1 0.05
1.3 0.3 0.05 0.1
1.7 0.5 0.15 0.1
1.9 0.7 0.05 0.1
2.3 1.3 0.07 0.1
2.9 1.5 0.2 0.1



2.5 Histograms in ROOT
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读文件填充
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expo.data
为每行一个数的文本文件



Interactive ROOT
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在Tcanvas上用鼠标右键看看有啥反应？！
可以设线，点的属性，坐标轴的Title
等。。。。。

练练吧！



rootlogon.C
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[hepfarm02] cat $ROOTSYS/tutorials/rootlogon.C
{

printf("\nWelcome to the ROOT tutorials\n\n");
printf("\nType \".x demos.C\" to get a toolbar from which to execute the demos\n");
printf("\nType \".x demoshelp.C\" to see the help window\n\n");
printf("==> Many tutorials use the file hsimple.root produced by hsimple.C\n");
printf("==> It is recommended to execute hsimple.C before any other script\n\n");

}



rootlogon.C
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rootlogon.C [continue]
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.rootrc
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实现方式，按顺序检查：
• .rootrc //local directory
• $HOME/.rootrc //user directory
• $ROOTSYS/etc/system.rootrc //global ROOT directory

内有
# Rint (interactive ROOT executable) specific alias, logon and logoff macros.
Rint.Load:               rootalias.C
Rint.Logon:              rootlogon.C
Rint.Logoff:             rootlogoff.C



2.7.3 ROOT command history
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cat ~/.root_hist



俺喜欢的
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用法：
1)在一个文件中例如useful.h敲入左边代码
2) emacs testStyle.C &



txtN
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在useful.h中加入：

在testStyle.C中加入



newTH1F
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LineX1
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避免多次引用保护
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…

…

…



3.2 A more complete example
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Marco1.C
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Marco1.C    [continue]
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Interpretation and Compilation
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root [0] .L macro1.C++
root [1] macro1()

3.4.1 Compile a Macro with ACLiC (The Automatic Compiler of 
Libraries for CINT--C/C++ interpreter )

3.4.2 Compile a Macro with the Compiler

 g++ -o macro1.exe macro1.C `root-config --cflags --libs`
 ./macro1.exe 

 acroread graph_with_law.pdf &



ExampleMarco.C
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ExampleMarco.C [continue]
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Compile&Run ExampleMarco.C [continue]
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>g++ -o ExampleMacro.exe ExampleMacro.C `root-config --cflags --libs`
> ./ExampleMacro.exe 
Info in <TCanvas::MakeDefCanvas>:  created default TCanvas with name c1



ExampleMacro_GUI.C
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ExampleMacro_GUI.C [continue]
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Compile&Run ExampleMarco_GUI.C [continue]
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>g++ -o ExampleMacro_GUI.exe ExampleMacro_GUI.C `root-config --cflags --libs`
> ./ExampleMacro_GUI.exe 
Info in <TCanvas::MakeDefCanvas>:  created default TCanvas with name c1



Read Graph Points from File
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macro2.C
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# Measurement of Friday 26 March
# Experiment 2 Physics Lab
# Expected points from theory predictions

1   6   0.5
2   12  1.
3   18  1.5
4   24  2.0
5   30  3.7
6   36  4.9
7   42  5.4
8   48  6.8
9   54  7.5
10  60  9.7

macro2_input_expected.txtmacro2_input.txt

# Measurement of Friday 26 March
# Experiment 2 Physics Lab

1   6   5
2   12  5
3   14  4.7
4   20  4.5
5   22  4.2
6   24  5.1
7   35  2.9
8   45  4.1
9   44  4.8
10  53  5.43



marco2.C
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graph.Print()显示数据信息



Polar Graphs
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macro3.C



2D Graphs
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macro4.C



macro4.C
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macro4.C     [continue]
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Fit Options
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void TH1::Fit(const char *fname, Option_t *option, Option_t *goption,
Axis_t xxmin, Axis_t xxmax)

• *option:The second parameter is the fitting option. Here is the list of fitting options:
• “W” Set all weights to 1 for non empty bins; ignore error bars
• “WW” Set all weights to 1 including empty bins; ignore error bars
• “I” Use integral of function in bin instead of value at bin center
• “L” Use log likelihood method (default is chi-square method)
• “U” Use a user specified fitting algorithm
• “Q” Quiet mode (minimum printing)
• “V” Verbose mode (default is between Q and V)
• “E” Perform better errors estimation using the Minos technique
• “M” Improve fit results
• “R” Use the range specified in the function range
• “N” Do not store the graphics function, do not draw
• “0” Do not plot the result of the fit. By default the fitted function is drawn unless 
the option “N” above is specified.



Fit Options
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• “+” Add this new fitted function to the list of fitted functions (by default, the 
previous function is deleted and
only the last one is kept)
• “B”Use this option when you want to fix one or more parameters and the fitting 
function is like polN, expo,
landau, gaus.
• “LL”An improved Log Likelihood fit in case of very low statistics and when 
bincontentsare not integers. Do not
use this option if bin contents are large (greater than 100).
• “C”In case of linear fitting, don’t calculate the chisquare (saves time).
• “F”If fitting a polN, switch to Minuit fitter (by default, polN functions are fitted by 
the linear fitter).

• *goption:The third parameter is the graphics option that is the same as in the 
TH1::Draw (see the chapter Draw Options).
• xxmin, xxmax:Thee fourth and fifth parameters specify the range over which to 
apply the fit.



Your First Histogram
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macro.C



Add and Divide Histograms
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右上图的y轴可用SetRangeUser(0.001,0.08)改进
消除露出一半的数字

macro6.C



macro6.C
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macro6.C
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Two-dimensional Histograms
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ProjectionX ProjectionY

ProfileYProfileX

Output of macro7.C



macro7.C
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自定义函数 (Cmyfit.C)
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run
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root [1].L Cmyfit.C
root [1] myfunc()
root [2] myfit()



Functions and Parameter Estimation
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Output of macro8.C



macro8.C
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macro8.C   [continue]
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macro8.C   [continue]
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用户自定义函数
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$ROOTSYS/tutorials/fit/myfit.C



myfit.C
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myfit.C [continue]
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Output of macro9.C
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macro9.C
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macro9.C   [continue]
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macro9.C  [continue]
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怎样编译运行？试一试



Storing ROOT Objects
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read_from_file.C
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TMVA - Toolkit for Multivariate Data Analysis



534/tmva/test

To look the README

emacs README &
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How to run the example

First, TMVAClassification.C needs to be run to perform the training. 
You  can edit TMVAClassification.C (boolean flags at the head of the 
file) to  enable (disable) the methods you would 
(noTMVAClassification.C needs to be run to perform the trainingt) 
like to use. Then run

> root TMVAClassification.C

at the end a file TMVA.root is written, and a GUI opens. Once 
TMVA.root exists, the GUI can also be started via

> root TMVAGui.C

You can also run
>root TMVAClassificationApplication.C

which evaluates the methods on the signal data from the toy 
tmva_example.root and writes the result to TMVApp.root. However,  
TMVAClassificationApplication is more of a pedagogical example for the 
usage of TMVA inside your own analysis framework.
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TMVAClassification.C



TMVAClassification.C
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TMVAClassification.C [continue]
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TMVAClassification.C [continue]

2016/7/13 siguang@pku.edu.cn 410

"V", "Verbose flag";
"Color", "Flag for coloured screen output (default: True, if in batch mode: False)" 
"Transformations", "List of transformations to test; formatting example: "Transformations=I;D;P;G,D", for identity, 
decorrelation, PCA, and Gaussianisation followed by decorrelation transformations" 
"Silent", "Batch mode: boolean silent flag inhibiting any output from TMVA after the creation of the factory class 
object (default: False)“
"DrawProgressBar", "Draw progress bar to display training, testing and evaluation schedule (default: True)" );



TMVAClassification.C [continue]
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F for Float



TMVAClassification.C [continue]
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TMVAClassification.C [continue]
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TMVAClassification.C [continue]
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TMVAClassification.C [continue]
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TMVAClassification.C [continue]
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TMVAClassification.C [continue]
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http://tmva.sourceforge.net/optionRef.html

http://tmva.sourceforge.net/optionRef.html


TMVAClassification.C [continue]
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TMVAClassification.C [continue]
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TMVAClassificationApplication.C
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Reader 内部变量有var1。。4值作为计算的输
入

TMVAClassification_Likelihood.weights.xml :
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$ root TMVApp.root
root [0] 
Attaching file TMVApp.root as 
_file0...
root [1] new TBr

TBrowser
TBrowserImp
TBrowserTimer
TBrowser::
TBranch
root [1] new TBrowser
(class TBrowser*)0xca9df0



2016/7/13 siguang@pku.edu.cn 432

TMVA::Reader



2016/7/13 siguang@pku.edu.cn 433



2016/7/13 siguang@pku.edu.cn 434


