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ROOT is an object-oriented framework 

aimed at solving the data analysis challenges

of today's high-demand computing in physics
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A Framework
provides utilities and services.

A Framework
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ROOT's Services/Utilities

§ Histogramming and Fitting
§ Graphics (2D, 3D)
§ I/O to file or socket: specialized for histograms, 

Ntuples (Trees)
§ Collection Classes and Run Time Type Identification
§ User Interface

§ GUI: Browsers, Panels, Tree Viewer
§ Command Line interface: C++ interpreter CINT
§ Script Processor (C++ compiled   C++ interpreted)
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Example GUI Application

PWA View Fit
Created by Philip Coltharp
Florida State University
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Data Analysis & Histograms
a graph representing a statistical distribution; 
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Fitting Histogram Data
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 User Interfaces
 GUI

windows, buttons, menus
 Root Command line

CINT (C++ interpreter)
 Macros, applications, 

libraries (C++ compiler and 
interpreter)
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 PyROOT Python module 
allows for command line 
usage via iPython, 
applications and macros 
through module import 
ROOT and  high 
performance run-time 
bindings to original C++ 

 User Interfaces
 GUI

windows, buttons, menus
 Root Command line

CINT (C++ interpreter)
 Macros, applications, 

libraries (C++ compiler and 
interpreter)

 PyROOT Python module 
allows for command line 
usage via iPython, 
applications and macros 
through module import 
ROOT and  high 
performance run-time 
bindings to original C++ 



ROOT Online Reference Guide
https://root.cern.ch/

ROOT Online Reference Guide
https://root.cern.ch/



PyROOT Online Guide
https://root.cern.ch/pyroot
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ROOT Online C++ Guide

Index of PHYSICS classes

TFeldmanCousins ........... 
TGenPhaseSpace ............ 
TLorentzRotation ........... 
TLorentzVector .............. 
TRotation ........................ 
TVector2 ......................... 
TVector3 ......................... 

https://root.cern.ch/doc/master/classTLorentzVector.html
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PyROOT provides access to the ROOT C++ objects 

from ROOT import TLorentzVector

piPlus = TLorentzVector(-0.12, -0.19, 1.68, 1.70)
piMinus = TLorentzVector()
piMinus.SetPxPyPzE(0.56, 0.24, 1.9, 2.1)

twoPions = piPlus + piMinus
print("The 2 pion invariant mass is ", twoPions.Mag(), "GeV/c**2." )

The 2 pion invariant mass is 1.19 GeV/c**2.
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Using ROOT , TNtuples, & TFilesUsing ROOT , TNtuples, & TFiles



Data Trees & Ntuples

Create a data table of the function 
f(x) = e-x sin2(3x) 

for x between 0 and 5 in steps of 0.01

Get src at  
http://hadron.physics.fsu.edu/~eugenio/comphy/examples/ntp.py
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Data Trees & Ntuples
""" .... 
"""
from __future__ import division, print_function
import numpy as np 
import ROOT 

def func( aX ):
""" ... """
return np.exp( -aX ) * np.sin( 3.0 * aX )**2  

 
xMin = 0.0
xMax =  5.0
deltaX = 0.01

# Create an instance of a TNtuple object
ntuple = ROOT.TNtuple("ntp1", "My 1st Ntuple", "x:y" )

for x in np.arange( xMin, xMax, deltaX ):
ntuple.Fill( x, func(x) )

# Create a plot of func(x) vs x
ntuple.Draw("y:x")   

raw_input("Enter [return] to exit")

ntuple is a data 
container object 
with name of 
"ntp1", title of 
"My 1st Ntuple", 
and two data 
elements: x, y
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hpc-login-39 79% ntp.py
Info in <TCanvas::MakeDefCanvas>:  created default TCanvas with name c1
Enter [return] to exit

Example: npt.py
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#! /usr/bin/env python
"""
 ntpSaved.py: PyROOT example of saving ROOT objects for later use

   . . .
"""
from __future__ import division, print_function
import numpy as np 
import ROOT 

def func( aX ):
""" ... """
return np.exp( -aX ) * np.sin( 3.0 * aX )**2 

 
# open a ROOT TFile
rootFile = ROOT.TFile("ntpData.root","RECREATE")
# Create an instance of a Tntuple object
ntuple = ROOT.TNtuple("ntp1", "My First Ntuple", "x:y" )
  
xMin = 0.0
xMax =  5.0
deltaX = 0.01

for x in np.arange( xMin, xMax, deltaX ):
ntuple.Fill( x, func(x) )

# Save the ROOT TFile containing ROOT objects
rootFile.Write()

Saving Root Objects in a ROOT File
Get src at  
http://hadron.physics.fsu.edu/~eugenio/comphy/examples/ntpSaved.py

#! /usr/bin/env python
"""
 ntpSaved.py: PyROOT example of saving ROOT objects for later use

   . . .
"""
from __future__ import division, print_function
import numpy as np 
import ROOT 

def func( aX ):
""" ... """
return np.exp( -aX ) * np.sin( 3.0 * aX )**2 

 
# open a ROOT TFile
rootFile = ROOT.TFile("ntpData.root","RECREATE")
# Create an instance of a Tntuple object
ntuple = ROOT.TNtuple("ntp1", "My First Ntuple", "x:y" )
  
xMin = 0.0
xMax =  5.0
deltaX = 0.01

for x in np.arange( xMin, xMax, deltaX ):
ntuple.Fill( x, func(x) )

# Save the ROOT TFile containing ROOT objects
rootFile.Write()

Saving Root Objects in a ROOT File
Get src at  
http://hadron.physics.fsu.edu/~eugenio/comphy/examples/ntpSaved.py



  

Running PyRoot Interactively via 
TBrowser

From TBrowser open root 
file nptData.root

Then right click over 
“ntp1” and select 
“StartViewer”

hpc-login-39 92% python
Python 2.7.5 (default, Nov 6 2016, 07:46:25) 
[GCC 4.8.5 20140120 (Red Hat 4.8.5-11)] on linux2
Type "help", "copyright", "credits" or "license" for more information.
>>> import ROOT
>>> ROOT.TBrowser()
<ROOT.TBrowser object ("Browser") at 0x282e650>
>>> (TFile *) 0x7f9790112240
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Getting Started
Environment

Edit your “~/.cshrc” file

# set up for ROOT
setenv  ROOTSYS   ~eugenio/root
setenv   LD_LIBRARY_PATH     "${LD_LIBRARY_PATH}:$ROOTSYS/lib"
set  path=( $path $ROOTSYS/bin )
 
# set up for pyROOT module
setenv PYTHONPATH "${ROOTSYS}/lib:${HOME}/python/mymodules:./mymodules"

Add these lines near the end of file:

These should exist
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Getting Started

Open an interactive python session and try 
Open new terminal session and Check python

hpc-login-25 515% python
>>> import ROOT
>>> 

No error messages after delay, 
then all is working

Exit from python and copy over the pyroot examples

physics 71% mkdir pyroot-examples/
physics 72% cd pyroot-examples/
physics 73% cp $ROOTSYS/tutorials/pyroot/* .
physics 74% python demo.py

Get my examples online and give PyROOT a test run
75% wget http://hadron.physics.fsu.edu/~eugenio/comphy/examples/ntp.py
76% wget http://hadron.physics.fsu.edu/~eugenio/comphy/examples/ntpSaved.py
77% chmod +x ntp.py ntpSaved.py
78% ntp.py
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Let's get workingLet's get working



Let's get rollingLet's get rolling
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