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Data storage and more: Ttrees (2)
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Reading a TTree: TSelector

ROOT tutorial – A. Andreazza, C. Doglioni

Large trees → impractical to Scan()/Draw() by hand 
Use class built from TTree (in interactive/compiled C++):
takes care of reading out branches/looping on entries

To make a TSelector out of a TTree

Two new files...let's open them!
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TSelector interface

ROOT tutorial – A. Andreazza, C. Doglioni

MyTreeSelector.h

The variables corresponding to the branches

Methods: some are useful for analysis,
most do the dirty work of reading branches
on our behalf...
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TSelector interface & implementation

ROOT tutorial – A. Andreazza, C. Doglioni

MyTreeSelector.h

Where the dirty work gets done!
This function gets called behind
the scenes by the base class

Useful if we need to do something
every time we open a new file 
(e.g. print file name, attach metadata trees)
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TSelector implementation

ROOT tutorial – A. Andreazza, C. Doglioni

MyTreeSelector.C

All methods are empty!
Up to the user to do what
he/she wants in them... 
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How does a TSelector work?

ROOT tutorial – A. Andreazza, C. Doglioni

(Slave)Begin

Event loop: 
taken care by Process

Terminate

Write your analysis in here,
taking advantage of easy
access of variables: they will
be filled for you in the same 
way we did when filling the TTree

Write out histograms to file here

Book/initialise histograms here
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How do we use a TSelector in ROOT?

ROOT tutorial – A. Andreazza, C. Doglioni

Interactive: very simple (as written in .C file)
Can also use makefile...recommended (faster)

Important to fill variables!



pyROOT

Inspiration taken from a tutorial by Daniel Short (Oxford)

ROOT Tutorial
HASCO school – 18/07/2012

Usual disclaimer:
following slides are biased 
by current use of pyROOT, 

here only introducing 
basics needed for the hands-on

A more complete set of lectures (Glasgow)
The pyROOT tutorials in ROOT

http://erodrigu.web.cern.ch/erodrigu/courses/2008-03_PythonIntro/
http://root.cern.ch/root/html/tutorials/pyroot/index.html
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Why PyROOT? 
...to avoid worrying about types and strings!

ROOT tutorial – A. Andreazza, C. Doglioni

TTree * t = (TTree*) myFile­>Get(“myTree”)
vs

t=myFile­>Get(“myTree”)

TString s = TString::Form(“My string is %c of chars 
and numbers, like %d”), “made”, 200)

cout << s.Data() << endl; 
vs

s = “My string is”+” made ”+of chars and numbers, 
like”+str(200)

print s
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Python is a powerful language...

ROOT tutorial – A. Andreazza, C. Doglioni

Python:
● High level interpreted 

programming language
● Object-oriented too!
● Some people write entire analyses using 

pyROOT and derivatives...can be done!
● We will be using it for formatting plots 

→ advantage: ROOT macros treating data don't 
get polluted with string, axes renaming, colors 
treatment etc

Useful properties:
● Everything is a reference (no pointers...)
● Automatic garbage collection (this 

sometimes clashes with ROOT's...)
● Built-in help and reference listing
● Strongly typed
●

http://xkcd.com/353/

Formatting histograms in python
does not do the language justice...

http://xkcd.com/353/
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Using Python

ROOT tutorial – A. Andreazza, C. Doglioni

Interactive console

Precompiled scripts

HelloPython.py

To quit session: CTRL-D
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Essential Python (1)

ROOT tutorial – A. Andreazza, C. Doglioni

Python works out variable types while running 
→ no need for declaration!

Python can use external libraries and functions (=modules)

Python cares about whitespace

First hint of pyROOT

Need to indent in case of 
if statements/for loops...
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Essential Python by example (2)

ROOT tutorial – A. Andreazza, C. Doglioni

For loops and xrange
Dictionaries

The zip function

ArraysLists Functions

Indent!

Sandwich.py

module

Function
name
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Strings in Python (1) 

ROOT tutorial – A. Andreazza, C. Doglioni

Building a string

Numbers are not strings (or: python knows what type a variable is)

A bit like casting in C++....

Very easy!
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Strings in Python (2) 

ROOT tutorial – A. Andreazza, C. Doglioni

A string is an array of characters

Finding substrings

Removing parts of strings
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Strings in Python (3) 

ROOT tutorial – A. Andreazza, C. Doglioni

Tokenizing a string

Getting a string from a text file
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Essential pyROOT (1)

ROOT tutorial – A. Andreazza, C. Doglioni

Import ROOT classes as modules (can check what there is with dir() function)

Tab-completion works here as well:
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Essential pyROOT (2)

ROOT tutorial – A. Andreazza, C. Doglioni

Instantiating an object in python works slightly differently wrt C++
In general, use ROOT classes in the same way as in CINT, 

without worrying about . Vs → as in python everything is a reference 
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Reading objects out of a file

ROOT tutorial – A. Andreazza, C. Doglioni

pyROOT advantage: easy use of TLists 

Anything that is a list can 
be used easily in a loop

http://root.cern.ch/root/html/TList.html
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Formatting many histograms

ROOT tutorial – A. Andreazza, C. Doglioni

An example of how I use dictionaries...

Key: something that can be
easily obtained from the graph name 
Value: color of that plot

Some string magic to 
obtain the 'key' above

Assigning the right color
from the dictionary
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TGraphs

ROOT tutorial – A. Andreazza, C. Doglioni

Reading out points from a TGraph

Creating a TGraph from ROOT arrays



07/18/12  23

Enjoy the excursion!

ROOT tutorial – A. Andreazza, C. Doglioni
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