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Introduction to ROOT
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ROOT literature

ROOT homepage 

https://root.cern.ch/ 

Installing ROOT howto 

https://root.cern.ch/downloading-root 

User’s guide 

https://root.cern.ch/guides/users-guide 

Basic tutorials 

https://root.cern.ch/root/html/tutorials/ 

Howto 

https://root.cern.ch/howtos 

Courses 

https://root.cern.ch/courses
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Connecting to your machine

When you are at Nikhef: use your login name and password to connect to your 
machine 

bash is the default shell requested for you 

For more info about shells and how to use them check here 

When you are outside the Nikhef domain: first connect to the login server 

Then connect to whichever machine of the group using ssh 

The following hostnames belong to the group: mole, hamme, blavet, inn, jaba, todd, nass 

Alternatively you can connect to one of the interactive nodes of stoomboot: stbc-i1, stbc-
i2, stbc-i4 

 Never use the login server to run jobs!!!
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https://tiswww.case.edu/php/chet/bash/bashtop.html
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Connecting to your machine (cont.)

When you connect to another machine and you want to be able to use the X-server 
(e.g. open a window) then connect with the “-X -Y” option 

-X: enables X11 forwarding 

-Y: enables trusted X11 forwarding 

X-server is the program that handles the connection to all graphic cards of a system 

All these are part of the way you access and control the operating system 

A helpful Linux primer can be found here
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https://www.whoishostingthis.com/compare/linux/primer/
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Connecting to your machine (cont.)
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Setting up the environment (cont.)

To be able to setup your 
environment add the following 
in your .bashrc 

source /cvmfs/alice.cern.ch/
etc/login.sh 

This will allow you to access 
the “CERN virtual machine file 
system” or cvmfs 

Low maintenance software 
distribution service 

Provides link to preinstalled 
packages 

To query which ROOT (or 
AliRoot or AliPhysics → see 
later) versions are available do
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Setting up the environment

To select a given version of ROOT (or AliRoot or AliPhysics → see later) do
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Starting up root
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Starting up root
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Same as before but faster and w/o the fancy splash screen
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CINT: C Interpreter of ROOT

CINT is a C++ interpreter 

It is not a compiler!!! 

Allows to write simple piece of code 

Good for fast checks of few lines of code 

Or as a calculator
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CINT commands
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Quit ROOT

Load an existing macro

Run an existing macro
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CINT commands (cont.)
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CINT commands (cont.)
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Lists the entries of the working (ROOT) directory

Lists the entries of the working (filesystem) directory
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Macros
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This is a rather bad example of writing a piece of code (more on that later)!!!
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Running a macro (directly)
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Running a macro (not directly)
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Data types

ROOT provides aliases for the standard datatypes for better cross-platform 
compatibility 

E.g. int → Int_t, float → Float_t, etc. 

Their use is not necessary, but recommended, especially for larger projects 

In addition there are ROOT specific types, like 

Double32_t (8 bytes in memory, written as 4 bytes float) 

For a list of all types visit here 
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http://root.cern.ch/root/html/ListOfTypes.html
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Histograms
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Histograms (cont.)
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Histograms (cont.)

Constructor 

TH1<T>(const char* name, const char* title, Int_t nbinsx, Double_t xlow, Double_t xup) 

TH1<T>(const char* name, const char* title, Int_t nbinsx, const Float_t* xbins) 

<T>: data type filled in the hist: C,D,F,I,S (char,double,float,int,short) 

Histograms have 2 more bins than then ones defined during their creation 

Overflows: contain all entries outside i.e. beyond the max range 

Bin number 0 

Underflows:  contain all entries outside i.e. below the min range 

Bin number nbinsx+1

20



Panos.Christakoglou@nikhef.nl

Histograms (cont.)
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Bin number→ 0:  
underflow

1 2 3 4:  
overflow
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Statistics of a histogram
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This is the mean of the histogram

This is the standard deviation 
(not the RMS!!!) of the histogram
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Style of a histogram
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Click on the empty space of the canvas to edit it
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Style of a histogram (cont.)
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Click on the histogram line to edit it
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Style of a histogram (cont.)
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Style of a histogram (cont.)
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Macro with a histogram
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Macro with a histogram: output
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Opening the output with a browser

29



Panos.Christakoglou@nikhef.nl

Opening the output with a browser (cont.)
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Opening the output with a browser (cont.)
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Opening the output with a browser (cont.)
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Opening a file with a macro
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Opening a file with a macro (cont.)
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Programming tips (not an exhaustive list)

Add (meaningful) comments to your code 

You have no idea how useful you will find them e.g. on Mondays after a hangover 

Respect your colleagues that might also have a look at your code 

Use meaningful names to your variables 

Int_t var1 → ok so this is the first variable but what is it for??? 

Int_t gNumberOfAcceptedTracks → even I can understand what is it for 

When you open/create an object you have to close/destroy it when you are done 
working with it 

Release memory
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Programming tips (not an exhaustive list)

Quite important advice (can be extended to beyond programming) 

USE PROTECTION!!! 

e.g. check the existence of a pointer
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Thank you for your attention!
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