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Nik|hef

ROOT literature

ALICE

ROOT homepage

@ https://root.cern.ch/

Installing ROOT howto

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

User’s guide

@ https://root.cern.ch/quides/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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Nik|hef Connecting to your machine %

ALICE

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

@ Dbash is the default shell requested for you

a 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

. test — ssh panosch@login.nikhef.nl — 91x47

[[AliPhysics/latest] ~ $> ssh panosch@login.nikhef.nl ]
[panosch@login.nikhef.nl's password: ]
Last login: Wed Sep 13 14:34:27 2017 from 145.136.144.30

-bash-4.1%

@ Then connect to whichever machine of the group using ssh

I3  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, stbe-
12, stbc-i4

@ Never use the login server to run jobs!!!
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https://tiswww.case.edu/php/chet/bash/bashtop.html

Nik|hef Connecting to your machine (cont.) %

ALICE

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

I  X-serveris 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

@ Ahelpful Linux primer can be found here
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https://www.whoishostingthis.com/compare/linux/primer/

Nik|hef Connecting to your machine (cont.) %

ALICE

@ XQuartz Applications Edit Window Help

[AliPhysics/latest] ~ $> ssh -X -Y panosch@login.nikhef.nl
panosch@login.nikhef.nl's password:

Warning: No xauth data; using fake authentication data for X11 forwarding.
Last login: Mon Sep 18 22:37:18 2017 from 2202:a44f1:8923:1:6508:80da:89bc:2f2e
-bash-4.1% ssh -X -Y sacco

panosch@sacco's password:

Last login: Mon Sep 18 22:39:20 2017 from lena.nikhef.nl

-bash-4.1% emacs &

[1] 5479

-bash-4.1% []

3 QY U= L v 100%ED [§AC Mon22:48
[ ] %| emacs@sacco.nikhef.nl

Edit Options Buffers Tools Lisp-Interaction Help

s = = = A e
= = A4 5 E A e [

This buffer is for not 3 and for Lisp evaluation.
If you want to create a file, wi: le with C-x C-T,

then enter the text in that file's own buffer.
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Nik|hef Setting up the environment (cont.)

@ Terminal Shell Edit

. test — ssh -X -Y panosch@login.nikhef.nl — 91x47
[bash|sacco.nikhef.n1l> alienv q | grep ROOT ]

View Window Help

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

D

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

A

A

Provides link to preinstalled
packages

To query which ROOT (or
AliRoot or AliPhysics — see
later) versions are available do

VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:
VO_ALICE@ROOT:

:v5-30-02
:v5-30-06-1
:v5-33-02b-1
:v5-34-01-1
:v5-34-02-1
:v5-34-04
:v5-34-05
:v5-34-05-1
:v5-34-07
:v5-34-08
:v5-34-08-3
:v5-34-08-4
:v5-34-08-5
:v5-34-08-6
:v5-34-08-7
:v5-34-08-alice8-1
:v5-34-09
:v5-34-10
:v5-34-11
:v5-34-11-1
:v5-34-11-2
:v5-34-13
:v5-34-18
:v5-34-26
:v5-34-26-gcc4-8-4
:v5-34-30
:v5-34-30-1
:v5-34-30-alice-1
:v5-34-30-alice-10
:v5-34-30-alice-11
:v5-34-30-alice-12
:v5-34-30-alice-15
:v5-34-30-alice-18
:v5-34-30-alice-19
:v5-34-30-alice-2
:v5-34-30-alice-21
:v5-34-30-alice-22
:v5-34-30-alice-24
:v5-34-30-alice-26
:v5-34-30-alice-27
:v5-34-30-alice-3
:v5-34-30-alice3-3
:v5-34-30-alice3-4
:v5-34-30-alice3-5
:v5-34-30-alice3-xrd-1
:v5-34-30-alice5-1
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Nik|hef Setting up the environment %

ALICE

—

test — ssh -X -Y panosch@login.nikhef.nl — 91x47

[bash|sacco.nikhef.nl1> alienv enter VO ALICE@ROOT::v5-34-30-alice-1 ]
[ROOT/v5-34-30-alice-1] ~ > |j

To select a given version of ROOT (or AliRoot or AliPhysics — see later) do
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Nik|hef Starting up root %%

ALICE

—

[ROOT/v5-34-30-alice-1] ~
[ROOT/v5-34-30-alice-1] ~
[ROOT/v5-34-30-alice-1] ~
[ROOT/v5-34-30-alice-1] ~
[ROOT/v5-34-30-alice-1] ~
[ROOT/v5-34-30-alice-1] ~
[ROOT/v5-34-30-alice-1] ~
[ROOT/v5-34-30-alice-1] ~
[ROOT/v5-34-30-alice-1] ~
[ROOT/v5-34-30-alice-1] ~
[ROOT/v5-34-30-alice-1] ~
[ROOT/v5-34-30-alice-1] ~
[ROOT/v5-34-30-alice-1] ~
[ROOT/v5-34-30-alice-1] ~
[ROOT/v5-34-30-alice-1] ~
[ROOT/v5-34-30-alice-1] ~
[ROOT/v5-34-30-alice-1] ~
[ROOT/v5-34-30-alice-1] ~
[ROOT/v5-34-30-alice-1] >

[ROOT/v5-34-30-alice-1] & > root

3% %K K 3k 3k %k 3k %k ok ok 3k Xk ok ok 3k %k ok 3k %k 3k 3k 3k Ak 3k Xk Kk 3k 3k Xk kK 3k & K 3k Xk Kk kK Xk Xk Xk kK

E-TTree::SetBranchStatus: unknown branch -> fNTPCClust
I-AliAnalysisManager::GetRunFromAlienPath: Run 244340
I-AliESDInputHandler::Notify: Directory change /dcache¢
.root

I-AliMCEventHandler::Notify: Path: -/dcache/alice/panc

I-AliMCEventHandler::Init: Number of events in this d-

Na -~ A s mas NN A.0N D b man 19271 nAaNYYDCCAN r 99 96 %]

AnalysisR¢
*

v VVVVVVVVVVVVVVVYVV'®

* % K O K ¥ ¥ F *

Conception: Rene Brun, Fons Rademakers

L *
* WELCOME to ROOT " Lead Developers: Rene Brun, Philippe Canal, 8-57-gec2.
* * Fons Rademakers July 2.
* Version 5.34/30 23 April 2015 E i ¢ uly 2, .
* * Core Engineering: Bertrand Bellenot, Qlivier Couet, ents.
*  You are welcome to visit our Web site * erardo Ganis, Andrei Gheata, Lorenzo Moneta, !
* http://root.cern.ch * Axel Naumann, Faul Russo, Matevz Tadel
* * , -y 0...
3 3% 3k 3k 3 3 3 % 3 3K ok 3k 3 3 3 5 3K ok 3k 3k 3 3 % 3K ok 3k 3k 3 3 %K K ok ok 3k 3 3 K K oK ok ok K CIMT CiC++ Intepreter: Masaharu Goto ' B iTHNT<TAri
Version 5.34/30
rary.vect

00T 5.34/30 (heads/alice/v5-34-30@v5-34-30-16-g09dfe6f, Oct 09 2¢(

lgce) j root |Z] .q

I[A11‘Physics/vAN—2®170813-1] Local > packet _write _wait
JINT/ROOT C/C++ Interpreter version 5.18.00, July 2, 2010 | [ROOT/latest] ~/UU/Courses/QCD/Lectures/master $> cp
|

ype ? for help. Commands must be C++ statements. s : e
‘nclose multiple statements between { }. Last login: Fri Sep 8 20:33:09 on ttys@0®
-oot [0] Panoss-MacBook-Pro:AliPhysics pchrist$ D

e
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Nik|hef Starting up root %

ALICE

@ Terminal Shell Edit View Window Help

. test — ssh -X -Y panosch@login.nikhef.nl — 91x47

[bash|sacco.nikhef.nl> aliefiv ehtér.VOVALICE@ROOT::v5-34-3@-a11ce-1 ]
[[ROOT/v5-34-30-alice-1] ~ # root.exe ]

3 3k %k 3k kK ok ok kK ok ok kK ok ok ok ok ok ok kK ok ok kK ok ok K B ok ok ok ok ok K ok ok K K K K ok ok Kk ok ok
B

WELCOME to ROOT

Version 5.34/30 23 April 2015

http://root.cern.ch

*
*
*
*
*
*
*
*
*

x
*
*
x
* You are welcome to visit our Web site
*
x
*

% 3% 3k 3k %k %k %k %k ok %k 3k %k kK Kk %k ok %k kK %k %k %k %k %k 3k Xk 3k %k 3k %k %k %k %k %k Xk kK Xk kK Xk k Xk Xk

iROOT 5.34/30 (heads/alice/v5-34-30@v5-34-30-16-g09dfe6f, Oct 09 2015, 09:24:39 on 1inuxx866
[ 4gcc)

CINT/ROOT C/C++ Interpreter version 5.18.00, July 2, 2010
Type ? for help. Commands must be C++ statements.

Enclose multiple statements between { }.

root [0] |}

Same as before but faster and w/o the fancy splash screen
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Nik|[hef CINT: C Interpreter of ROOT

v CINT is a C++ interpreter
@ Itis not a compiler!!!
v~ Allows to write simple piece of code
@ Good for fast checks of few lines of code

@ Or as a calculator

[root [0] Int_t i
[root [1] Int_t j
[root [2] i*j ]
(Int_t)90

root [3] |}

nn
[
@ v

iroot [3] for(Int t i = 0; i < 10; i++) { ]
[end with '}', '@':abort > cout<<"The value of i is: "<<i<<endl; ]
[end with '}', '@':abort > } ]

The value of i is: ©
The value of i is: 1
The value of i is: 2
The value of i is: 3
The value of i is: 4
The value of i is: 5
The value of i is: 6
The value of i is: 7
The value of i is: 8
The value of i is: 9
root [4] |}
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Nik|hef

CINT commands

ALICE

[root
[root

Quit ROOT

[4]
(4] .q

[ROOT/v5-34-30-alice-1] ~ >

[root
[root
root

liroot
f[root
hroot

Load an existing macro

[1]
[1] .L testRandom.C

(21 i

Run an existing macro

[2]
[2]
[2] .x testRandom.C
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Nik]|hef CINT commands (cont.) %

ALICE

—

% | A title of my canvas

Eile Edit View Options Tools

A title

Entries 1000000
Mean 0.0003782
BMS 2.986
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CINT commands (cont.)

Nik|hef
ALICE
Lists the entries of the working (ROOT) directory
[root [3]
[root [3] .1ls
OBJ: THIF hl A title : 0 at: 0x129¢c200
root [4] |}
Lists the entries of the working (filesystem) directory
root [4]
root [4]
root [4] .! 1s
AddTaskAnalysisAOD.C Davide runAnalysisTask 2010.C testRandom.C~
AliAnalysisTaskAODPtSpectra.cxx 1hcl®Oh.txt submit_2010.sh Tutorial
AliAnalysisTaskAODPtSpectra.h output.root testRandom.C Zhanna
root [5] Ji
Panos.Christakoglou@nikhef.nl 13



Nik|hef Macros %

ALICE

This is a rather bad example of writing a piece of code (more on that later)!!!

AliPhysics — ssh panosch@login.nikhef.nl — 110x45
-bash 4 alice-sw/ali-master/AliPhysics — ssh panosch@login.nikhef.nl |

void 0O {
//This 1is our first macro
cout<<"Welcome to the tutorial"<<endl;
cout<<"This is the first encounter with functions..."<<endl;

Int_t varl = 0;

varl = multiplication(3,5);

cout<<"The outcome of the multiplication is: "<<varl<<endl;
}

Int_t (Int_t i1, Int_t i2) {
cout<<"Multiplying "<<il<<" by "<<i2<<endl;

return il*i2;

}
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Nik|lhef Running a macro (directly) %

ALICE

LINVUV I/ VT IO TJIJUTalLILCT ™ 4] TULVI 1L -~ ]
[[ROOT/v5-34-30-alice-1] Tutorial > root.exe testMacro.C ]
3% 3K 3K %k % %k %k K %k K 5k %k kK %k K 5k 3k K 5k K 5k 3k Xk 5k K kK %k %k 5k %k %k %k %k 5k %k %k %k K %k %k Xk %k Xk
* B
* WELCOME to ROOT *
E *
* Version 5.34/30 23 April 2015 *
* * |
* You are welcome to visit our Web site *
* http://root.cern.ch *
B *
3% 3K 3K %k % %k 3k 3k %k K 3k %k kK %k %k 5k %k %k 5k %k 3k %k Xk 5k %k %k %k %k 5k %k %k %k %k 5k %k %k %k ¥k %k %k k %k Xk

ROOT 5.34/30 (heads/alice/v5-34-30@v5-34-30-16-g09dfe6f, Oct 09 2015, 09:24:39 on 1inuxx866
4gcc)

CINT/ROOT C/C++ Interpreter version 5.18.00, July 2, 2010
Type ? for help. Commands must be C++ statements.

Enclose multiple statements between { }.

root [0O]

Processing testMacro.C...

Welcome to the tutorial

This is the first encounter with functions...

Multiplying 3 by 5

The outcome of the multiplication is: 15

root [1] |}

Panos.Christakoglou@nikhef.nl |5



Nik|hef Running a macro (not directly) %

ALICE

L - D | - ———

[[ROOT)V§-§4-30-alice-1] Tutorigi > root.exe j

% 3% %k 3k ok ok ok %k ok %k kK 2k 3k ok 3k ok 3k ok %k ok Xk ok %k 3k Kk 3k 3k 3k 3k Xk kK Xk 3k Xk 3k Xk 3k %k %k %k Xk %k X

WELCOME to ROOT

Version 5.34/30 23 April 2015

http://root.cern.ch

*
*
*
*
* !
=
*
*
=

*
*
H
* You are welcome to visit our Web site
*
5
*

% 3% 3k 3k ok 3k ok 2k ok %k kK Kk ok 2k ok ok 3k ok 3k kK %k kK Xk 3k %k 3k %k 3k %k 3k 3k 3k 3k %k %k Xk 3k Xk 3k Xk %k

ROOT 5.34/30 (heads/alice/v5-34-30@v5-34-30-16-g09dfe6f, Oct 09 2015, 09:24:39 on 1linuxx866
4gcc)

CINT/ROOT C/C++ Interpreter version 5.18.00, July 2, 2010
Type ? for help. Commands must be C++ statements.

Enclose multiple statements between { }.

[root [0] .L testMacro.C ]
[root [1] multiplication(5,5) ]
Multiplying 5 by 5
(Int_t)25

root [2]
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Nik|hef

Data types

ALICE

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

compatibility

D

e @ @ @

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

Panos.Christakoglou@nikhef.nl
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http://root.cern.ch/root/html/ListOfTypes.html

Nik]|hef Histograms

he TH1 histogram class.

he Histogram classes
ROOT supports the following histogram types:

« 1-D histograms:
o TH1C : histograms with one byte per channel. Maximum bin content = 127
o TH1S : histograms with one short per channel. Maximum bin content = 32767
o TH1l : histograms with one int per channel. Maximum bin content = 2147483647
o TH1F : histograms with one float per channel. Maximum precision 7 digits
o TH1D : histograms with one double per channel. Maximum precision 14 digits
e 2-D histograms:
o TH2C : histograms with one byte per channel. Maximum bin content = 127
o TH2S : histograms with one short per channel. Maximum bin content = 32767
o TH2I : histograms with one int per channel. Maximum bin content = 2147483647
o TH2F : histograms with one float per channel. Maximum precision 7 digits
o TH2D : histograms with one double per channel. Maximum precision 14 digits
» 3-D histograms:
o TH3C : histograms with one byte per channel. Maximum bin content = 127
o TH3S : histograms with one short per channel. Maximum bin content = 32767
o TH3I : histograms with one int per channel. Maximum bin content = 2147483647
o TH3F : histograms with one float per channel. Maximum precision 7 digits
o TH3D : histograms with one double per channel. Maximum precision 14 digits
« Profile histograms: See classes TProfile, TProfile2D and TProfile3D. Profile histograms are used to display the mean value of Y and its standard deviation for each bin in X. Profile
histograms are in many cases an elegant replacement of two-dimensional histograms : the inter-relation of two measured quantities X and Y can always be visualized by a two-
dimensional histogram or scatter-plot; If Y is an unknown (but single-valued) approximate function of X, this function is displayed by a profile histogram with much better precision than
by a scatter-plot.
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Nik|hef

—

Histograms (cont.)

ALICE

S S S R R N S N S +

TH1I TH1F THI1D

TProfile

TH2I TH2F TH2D

TProfile2D

TH3S TH3I TH3F TH3D

TProfile3D

Panos.Christakoglou@nikhef.nl
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Nik|hef Histograms (cont.) %

ALICE

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)
1 <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
21 Bin number0

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

21  Bin number nbinsx+1
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Nik|hef Histograms (cont.) %

ALICE

VT NYLI JUW T 1T INWEI LIy LITL . wInuLg VY WVINGITILIJ Ty Ul LA L

bash-3.2% alienv enter VO ALICE@AliPhysics::latest
Currently Loaded Modulefiles:

1) BASE/1.0 4) ROOT/v5-34-30-alice7-1 7) AliRoot/0- 1=

2) AliEn-Runtime/v2-19-le-2 5) DPMJET/v3.0.5-alice3-1 8) ALiPhysicy=IP A ER Options Tools

3) GSL/v1.16-1 6) Vc/1.3.2-1 — = — — —
Use alienv list to list loaded modules. Use exit to exit this environment.

[AliPhysics/latest] ~/Alice/alice-sw $> root.exe
3 3k 3K 3k 3k 3k 3k % 3k 3K 3k 3k 3k 3k % 5k 3% 3k 3% %k 3k % 3 3% 3k 3k %k %k % % 3% % 3% % % % % % % % % X% %

WELCOME to ROOT

Version 5.34/30 23 April 2015

http://root.cern.ch

*
*
*
*
*
*
*
*
*

*
X
*x
*x
* You are welcome to visit our Web site
*
*
*

3% 3% 3k 3k %k %k kK ok %k ok %k ok ok 3k ok Xk 3k Kk %k 3k %k 3k %k %k %k Xk 3k %k %k 3k Xk %k %k %k %k Xk %k %k k %k X

ROOT 5.34/30 (heads/v5-34-00-patches@v5-34-28-57-gec27989, Aug 04 2017, 11
4)

CINT/ROOT C/C++ Interpreter version 5.18.00, July 2, 2010

Type ? for help. Commands must be C++ statements.

Enclose multiple statements between { }.

root [0] TH1F *hl = new TH1F("h1","",3,0,3)

root [1] hl->Draw()

Info in <TCanvas::MakeDefCanvas>: created default TCanvas with name cl
root [2] []

3
4-

| 0: :
overflow

Bin number— '
underflow
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Nik|hef Statistics of a histogram %

ALICE

cl
File Edit View Options Tools
f This is the mean of the histogram " f ‘ \ :
E S Entries 3| &
£ Mean 1.031| §
' | RMS 0.701 | §
This is the standard deviation §
§ (not the RMS!!!)
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Nik|hef

File Edit View Options Tools

Style of a histogram

¥ Editor Y
Toolbar :
Event Statusbar
ToolTip Info

tName ——
 c1::TCanvz
[
| . . Colors

RRAcIH

Iconify

Pad/Canva y/jew With

[~ Fixed aspe_ct ratio

[T Crosshair ¥ Edit

[ GridX [ GridY

[ TickX [ TickY

Log Scale

r:x Iy [ :z
Border Mode

¢~ Sunken border
¢« No border
¢~ Raised border

Size: |[2—— |

'vlick}bn té-émpty spbé f the Ca\)as t(')“edit It

=~

> oA eSS E ST T - C o -

h1

Entries

Mean
RMS

3
1.031
0.701

Illl|llll|llll|llll

IIII|IIII|IIII
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Nik|hef

File Edit View Options Tools

fStyle | Binnpg |
;Name ‘
(h1:TH1F

S . Y
RLIE 2

Bk
[1
Opacity

Fill

I«
Opacity
N | 1

Title -

Histogram
Plot
t« 2D (¢ 3-D

Eror:  [No Errors ~|
Style:  |No Line ~|
=

[~ Show markers
[ Draw bar chart

Style of a histogram (cont.)

'IiCkAon t/e-his‘tograzli'n‘ ‘to ed‘it itf

~

h1

Entries

Mean
RMS

3
1.031
0.701
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Nik|hef Style of a histogram (cont.)

File Edit View Options Tools

Style | Binning -
Name
h1:TH1F h1
Entries

Mean
RMS

Eror:  [No Errors ~|
Style: [No Line |
-

[ Show markers
[ Draw bar chart

IIII|IIII|IIII
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Nik|hef

g File Edit View Options Tools

Style of a histogram (cont.)

Style | Binning -
Name
h1::TH1F

Line

[ Show markers
[ Draw bar chart

h1

Entries

Mean
RMS

(=]
o
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Nik|hef Macro with a histogram %

ALICE

AliPhysics — ssh panosch@login.nikhef.nl — 110x45

/AliPhysics — -bash e ...alice-sw/a aster/AliPhysics — ssh panosch@login.nikhef.nl =l

void O {
//Creting histogram
TH1F *hl = new TH1F("h1","A title",100,-10.,10);
hl->SetLineColor(2);
hl->SetFillColor(3);

//for loop

for(Int_ t i = 0; i < 1000000; i++) {
Double t gValue = gRandom->Gaus(0.,3.);
//cout<<"Entry: "<<i<<"\t Value: "<<gValue<<endl;
//filling histogram
hl->Fill(gValue);

}//end of for loop

//Draw the result
TCanvas *cl = new TCanvas("cl","A title of my canvas",0,0,600,600);
hl->Draw();

TFile *gFile = new TFile("output.root","recreate");
hl->Write();
gFile->Close();

St
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Nik|hef Macro with a histogram: output %

ALICE

—

% | A title of my canvas

Eile Edit View Options Tools

A title

Entries 1000000
Mean 0.0003782
BMS 2.986
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Nik|hef Opening the output with a browser %

ALICE

[[ROOT/v5-34-30-alice-1] Tutorial > 1s ]
output.root testMacro.C testRandom.C
[[ROOT/v5-34-30-alice-1] Tutorial > root.exe output.root ]

% 3k 3k 3k %k %k ok %k ok %k 3k ok %k ok %k ok %k %k %k %k %k 3k Xk %k %k %k %k %k %k %k %k Xk %k Xk 3k %k %k %k %k %k Xk %k X
* b

WELCOME to ROOT

Version 5.34/30 23 April 2015

http://root.cern.ch

*
x *
* *
3 *
* You are welcome to visit our Web site *
* *
* *
* E

%k 3% 3k 3k 3k %k %k %k %k %k %k %k 3k %k 3k Kk %k %k %k %k %k %k %k 3k Xk 3k %k 3k %k %k %k %k %k %k %k Xk %k Xk %k Xk %k

ROOT 5.34/30 (heads/alice/v5-34-30@v5-34-30-16-g09dfe6f, Oct 09 2015, 09:24:39 on linuxx866
4gcc) ;

CINT/ROOT C/C++ Interpreter version 5.18.00, July 2, 2010

Type ? for help. Commands must be C++ statements.

Enclose multiple statements between { }.

root [0]

Attaching file output.root as _file@...

[root [1] TBrowser b; ]
root [2]

b
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Nik|hef

Opening the output with a browser (cont.)

% ROOT Object Browser
Browser | Eile  Edit Miew Options Tools

Files ] Canvas_1 [X] | Editor 1

84 57 & Draw Option: |

(_Jroot
[_JPROOF Sessions
‘I ROOT Files
| cjgn:uutput.rn:u:nt
o 1
- user
(_Anmokan
E“JE‘-]FJBI‘IDSEH
~(I$RECYCLE.BIN
~[ALICE
(] Application Data
[ Desktop
(] Docurnents
(] Downloads
(] Music
[ My Music
[ My Pictures
My Videnos Command ]

ElFinture& Command (local): |

1

Filter: [ &1l Files (=) ‘
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Nik|hef Opening the output with a browser (cont.)

% ROOT Object Browser
Browser | File Edit Miew OQptions Tools
Files ] Canvas_1 [X| | Editar 1
84 5 = Draw Option: | Rd

(_Jroot -
_JPROOF Sessions
S ROOT Files

Eﬁ user

[ Inmokam

E;_T.j panosch
- [ZI$RECYCLE.BIN
- [ZJALICE
(] Application Data
[ Desktop
(] Documents
(] Downloads
(] Music
My Music
My Pictures Command I
My Videos

Command {local): |

4

Filter: | All Files (7.7 |
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Nik|hef Opening the output with a browser (cont.)

% ROOT Object Browser
Browser | Eile  Edit Wiew Options Tools

Files Canvas_1 [X] | Editor 1

81 % [ Draw Option: | R4

h1
Entries 1000000
Mean 0.0003782
RS 2 986

(_Jroot

[_PROOF Sessions

S ROAT Files

E[ﬁg output root
Jag b1t

= Iy

El-~»4:;_7]user
[_nmokam
Elwf;_ijpanos:czlﬂ
- [C]$RECYCLE.BIN
[_JALICE
(] Application Data
[ Desktop
[ Documents
] Downloads ."'_!3'"_!t"'I""I”'II".I”'é"'g
] Music
My Music
My Pictures Command I
My Videos

Command (local): |
4

Filter: | All Files (7.7 ‘
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Nik|hef Opening a file with a macro %

ALICE

@ XQuartz Applications Edit Window Help
O \ emacs@stbc-il.nikhef.nl
Fle Edit Options Buffers Tools C++ Help
= B X 3 0o
oid readHistogram(const char?

Macro that extracts a histogram from an existing file
and draws 1t on a canvas
Op=n the file

TFil=e * - ::0pen (filename=) ;

LE((!' fInput) || (! fInput->Is0Open())) |
cout<< <<filenam=<<

<<endl ;

return;

}

fInput->1s();
G=t the histogram from the file

TH1EF * = -l_ namic_cast<THIF *>(f :l:npllt—f—"Gét (

if('h) {
cout<<
return;
Draw the histogram on a as

TCanvas * = ne= TCanvas ( ,0,0,900,500) ;

cl=->Divide(2,1);

cl=>cd (1) ’

h->DrawCopy () ;

cl=->cd(2);

h->DrawCopy ( ) ;I
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Nik[hef Opening a file with a macro (cont.)
ALICE

@ XQuartz Applications Edit Window Help
Eile Edit View Options Tools
A title A title
Enfries 1000000
Mean 782 Mean
RMS ] RMS
setenv TERM ...') to specify the correct type. It may be necessary
to do ‘unset TERMINFO' (C-shell: ‘unsetenv TERMINFO') as well.[ROOT/v5-34-30-alice-1] Tutorial >
[ROOT/v5-34-38-alice-1] Tutorial >
[ROOT/v5-34-30~-alice~-1] Tutorial >
[ROOT/v5-34-306-alice~-1] Tutorial >
[ROOT/v5-34-30-alice~-1] Tutorial >
[ROOT/v5~-34-30~-alice~-1] Tutorial >
[ROOT/v5-34-30-alice-1] Tutorial >
M [ROOT/v5-34-30-alice~-1] Tutorial >
e [ROOT/v5-34-30-alice-1] Tutorial > root.exe readHistogram.C'("output.root")'
EXXEEXEEXEEXEE XX XXX R X R XX XX R XX R X R XXX EXE R XXX
* *
- WELCOME to ROOT -
A A
Iy . Version 5.34/30 23 April 2015 *
v Al
| * You are welcome to visit our Web site *
- http://root.cern.ch >
* *
EXEXEEXEEXEEXEEE XXX XXX R X R XX XX R X R X R XXX XXX R R X XXX
ROOT 5.34/30 (heads/alice/v5-34-30@v5-34-30-16-g09%dfe6f, Oct 69 2015, ©9:24:39 on linuxx8664gcc)
CINT/ROOT C/C++ Interpreter version 5.18.68, July 2, 2018
Type 7?7 for help. Commands must be C++ statements.
Enclose multiple statements between { }.
root [©]
B Processing readHistogram.C("output.root")...
Bl TFile** output.root
TFile* output.root
KEY: THIF hl;1 A title
root [1] []
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Nik|hef

Programming tips (not an exhaustive list) %
ALICE

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_tvarl — ok so this is the first variable but what is it for???

@ Int_t gNumberOfAcceptedTracks — even | 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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Nik|hef Programming tips (not an exhaustive list) %

ALICE

Get the histogram from the file

THIF *h = dynamic_cast<TH1F *> (fInput->Get (
if(th) |
cout<< <<endl ;

return;

Processing readHistogram.C("outputl.root")...

Error in <TFile::TFile>: file outputl.root does not exist

The file you provided with the name outputl.root does not exist! What the hell is wrong with you??? No coffee yet??7?
root [1] .g

[ROOT/v5-34-308-alice~-1] Tutorial > root.exe readHistogram.C'("outputl.root")'

EXXXEXEXEXEXEXEEXEXEEEEXEEEEEEEEEEEEEEXEEEEEEEEEE XXX X

* s
* WELCOME to ROOT *
N N
¥ Version 5.34/30 23 April 2815 *
- i
* You are welcome to visit our Web site *
~: http://root.cern.ch *
A t
XXX XXXEXEXXXEXXEXEXEXEXEEEEEEEEEEXEXEXEXEXEEEEEEEEXEXE XX X

ROOT 5.34/30 (heads/alice/v5-34-30@v5-34-30-16-g09%dfebf, Oct 09 2015, ©9:24:39 on linuxx8664gcc)

CINT/ROOT C/C++ Interpreter version 5.18.60, July 2, 2016

Type ? for help. Commands must be C++ statements.

Enclose multiple statements between { }.

root [©]

Processing readHistogram.C("outputl.root")...

Error in <TFile::TFile>: file outputl.root does not exist

The file you provided with the name outputl.root does not exist! What the hell is wrong with you??? No coffee yet??7?
root [1]
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Nik|hef Thank you for your attention! %

ALICE

—
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