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T4 &RO0T

« WY : https://root.cern.ch

ROOT s ...

A modular scientific software toolkit. It provides all the functionalities needed to deal with
big data processing, statistical analysis, visualisation and storage. It is mainly written in C++
but integrated with other languages such as Python and R.

Start from examples# or try it in your browser!

0 Download or Read More ...


https://root.cern.ch/

Data Analysis Framework

Download a pre-compiled binary distribution
-
I nSta " |n g RD DT We distribute pre-compiled ROOT for several major Linux distributions as wel

binary are simple:

On this . R
1. Install all required dependencies with the system package manager
Download a pre-compiled binary distribution -_— 2]Download the release Ior the desired platform and ROOT version

3. Unpack the archive

Install via a package manager
4. Add the ROOT libraries and executables to your environment by sourt

ROOT binary release, in the bin directory.

CentOS Source distribution l
ROOT is available on CentOS via EPEL. To install ROOT on CentOS, just run . .
Platform Files Size
source root_vb 24 02 source targz  177M
yum install epel-release
yum install root Binary distributions
Platfo File:
MacOS package managers o =
CentOS 7 root_v6.24.02 Linux-centos7-x86_64-gccd.B.tar.gz
Fedora 32 root_v6.24.02 Linux-fedora32-x86_64-gcc10.2 tar.gz
Hﬂmebrew Ubuntu 16 root_v6.24.02 Linux-ubuntu16-x86_64-gccS.4.targz
: . ) : ) Ubuntu 18 root_v6.24.02 Linux-ubuntu18-x86_64-gcc? Stargz
On Mac, ROQT is also available as a homebrew formula. You can install it with
Ubuntu 20 2 Linux-ubuntu20-x86_64-gccd 3 tar.gz

mac0s 10.14 x86_64 Xcode 11 ot_v6.24.02 macos-10.14-x86_64-clang110.pkg
brew install root macOs 10.14 x86_64 Xcode 11 root_v6.24.02 macos-10.14-x86_64-clang110.tar.gz 5

mac(s 10.15 x86_64 Xcode 12 root_v6.24.02 macos-10.15-x86_64-clang120.pkg



ROOTHI 4 3E (Binary)

tar -xvf xxxx.tar.gz

1£ .bashrcH I FHROOTHZ & X 15 ROOTHEC & X 14

source .bashrcs{ Z & B & iR

source

SERX |




ROOTHY % 2% (Source)

root-6.24.02

(rootbui Id]
root_v5.34.34.Linux-s1c6-x86_64-gcc4.4.tar.gz
root_v5.34.34.source.tar.gz
root_v6.04.06.source.tar.gz
root_v6.24.02.source.tar.gz

B 7T— N buildBF
cd rootbuild

ccmake ../root-xx.xx.xx cmake fRAERSTF3.9
1Zci#E ( configuration )

IRErootL=H=R

}zc## ( configuration)

RBEAANBRIRE , JLABRCERIE (IFVETE )
%9 ( generation )

ReEIEHECERE

make -9 ( &M github &34 |, BIEEEA L)

make install

£ .bashrcFrig&EAthisroot.sh SR




ROOTHY %35 (Source

Page 1 of 6
CHROME_EXECUTABLE [@HROME_EXECUTABLE-NOTFOUND
CMAKE_BUILD_TYPE
CMAKE_CXX_EXTENSIONS
CMAKE_CXX_STANDARD
CMAKE_INSTALL_JSROOTDIR
CMAKE_INSTALL_OPENUISDIR
CMAKE_INSTALL_PREFIX /home/weiyf/Tustre/softwareInstall/root_v6_24_02_source
CMAKE_INSTALL_PYTHONDIR 11D
CMAKE_INVOKE /Tustre/weiyf/software/cmake/cmake-3.21.1-Tinux-x86_64/bin/cmake
CXX_STANDARD_STRING 11
DL_LIBRARY_PATH
ENABLE_EXPERIMENTAL_NEW_PASS_M
ENABLE_LINKER_BUILD_ID
ENABLE_X86_RELAX_RELOCATIONS
FIREFOX_EXECUTABLE
GLEW_DIR
GLEW_FOUND
GOLD_EXECUTABLE
GO_EXECUTABLE GO_EXECUTABLE-NOTFOUND
ICONV_LIBRARY_PATH /usr/1ib64/1ibc.so
LLVM_BUILD_TYPE
LZ4_FOUND
PERL_EXECUTABLE
PYTHIAG_pythiaG_dummy_LIBRARY PYTHIAG_pythia6_dummy_LIBRARY—NOTFOUND
PYTHIA8_DATA PYTHIA8_DATA-NOTFOUND
PY_PYGMENTS_FOUND
PY_PYGMENTS_LEXERS_C_CPP_FOUND
PY_YAML_FOUND
RT_LIBRARY

CHROME_EXECUTABLE: Path to a program.
Press [enter] to edit option Press
Press [c] to configure

Press [h] for help Press [gq] to quit without generating
Press [t] to toggle advanced mode (Currently off)

to delete an entry



ROOTHYIZTT

=47 . root / root -l

ROOTRmHECHHAIES:
.L macro.C Load=Xmmacro.C
X macro.C ITFXFFmacro.C

s ERROOTHMATIRIMBY TR 1E L
Als REoRLINXRSMATH FYEFRAAR1EA

£ : ROOTzRsEs, ROOTIE=HBLAS. Tk
RAIETEBLLC 1Tk



ROOTHNZ 1T (AF 1T T

® ROOT# FC++iE%
® C++iEA) 0] UFEROOTIE H 1B 1T
® ROOTHYEERIUTFFL : TFile, TH1D, TTree

a
a
1= Entries 1
Mean 1
RMS 0
0.8—
0.6—
0.4—
0.2—
oL | Ll | | |
0 1 2 3 4 5 6 7 8 9 10

10



ROOTHVIB 1T (R AN T/ MR T)

new
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ROQOT Tutorials

Tips:

RIEXEF "oox” MtutorialsBIflFRAFHZLE

grep —sirn "xxxx" $ROOTSYS/tutorials

Lbbn¥EkENELA% : grep —sirn "random” $ROOTSYS/tutorials

bin[23, 24] (-0.50, -0.30) content 62

h2
Entries 10000
Mean x 0.007785
Meany -1.487e-05

womy o] tutorials/hist/hlHisto1.C

e 3=
ROOT 5 5 ROOT 6 Lttt A AR
GlFaIge R IRE

12
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o
O EF

TGraph TGraphErrors ...

® KA F ¥ 1 TFL, TF2..
B 1 . TCanvas, TPad

TH1

Z= . TH1F/TH1D, TH2, TH3 ..

., TProfile

TGraphErrors

AT




RN —— _ N
GITE K
=M — A5 E

TH1F *hist name = new TH1F(“hist name”,”hist title”,
num bins,x low X _high) ;

L A= — 28 B
TH2F *hist name = new TH2F (“hist name”,”hist title”,
num bins x,xXx low,x high,num bins y,y low,y high);

L5l = 2& B
TH3F *hist name = new TH3F(“hist name”,”hist title”,

num bins x,x low,x high,num bins y,y low,y high,
num . blns zZ,Z low z high) ;

3 F it 3= Copy from #%Hr{EEH
hist name.Fill (x); "
hist name.Fill (x,y) ; = H

root[0]hist name.Draw() ;

Hist name.Fill(x,y,z);

15
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g @ https://root.cern.ch/doc/master/index.html

_ROOT

Reference Guide

v ROOT . E
ROOT Reference Documentation

I

S

Tutorials
= Functional Parts Introduction
Namespaces
All Classes Welcome to ROOT!
~ Files

Rel Not This is the reference manual of the ROOT software tooklit. You can find in the reference documentation page pointers to reference
elease Noles
manuals for all ROOT versions.

Public Member Functions

TH1D ()
Constructor. More...

TH1D (const char *name, const char *title, Int_t nbinsx, const Double t *xbins)
Create a 1-Dim histogram with variable bins of type double (see TH1::TH1 for explanation of parameters) More...

TH1D (const char *name, const char *title, Int_t nbinsx, const Float t *xbins)
Create a 1-Dim histogram with variable bins of type double (see TH1::TH1 for explanation of parameters) More...

TH1D (const char *name, const char *title, Int_t nbinsx, Double t xlow, Double t xup)
Create a 1-Dim histogram with fix bins of type double (see TH1::TH1 for explanation of parameters) More...

16
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Example 01

1
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A simple histo

500 h1

Entries 10000
Mean 0.5007
Std Dev  0.09973

450

400
350

300
200
150

100

50

obrriid i I I A I A A A A AN A

L
0 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9
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Example 02
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NS Example03

1

2

3

4

)

6

7

8

9

0

1

2

3 A simple histo

4

) = Entries 10000
450 Mean 0.5007
400 Std Dev 0.09973

- x2 / ndf 83.84/73
350 = Constant 402+ 4.9
300 Mean 0.5002 + 0.0010
= Sigma  0.09844 + 0.00070
250—
200
150/—
100
50—
N A P T T P S O T
o 01 02 03 04 05 06 07 08 09 120

X



S FitPanel

A simple histo

500 hi
- Entries 10000
E Std Dev  0.09973
400 :—
350—
300
250— TH1F::h1
- Add
200 — Divide
= DrawPanel
— Fit
150 = FitPanel
— Multiply
100 — Rebin
— SetHighlight
50 — SetMaximum
— SetMinimum
D_IIII Ll III|IIII|IIII|IIII SEtStats I|_IJII
0 0.1 02 03 04 05 ( ShowBackground 0.9 1
X ShowPeaks
Smooth

[l Fit Panel - O *

s MEEREK
— Fit Function

Data Set: [TH1F:hi

Type: | Predef-1D |} | [gaus E

Operation
& Mop ¢ Add ¢ NormAdd ¢ Conv |

| gaus
Selected:

= IS

Set Parameters... |

General | Minimization |

— Fit Settings
Method

|Chi-5quare E|

User-Defined... |
[T Linear fit [F Robust: [ 095 :|
Fit Options
[~ Integral [~ Userange
[~ Besterrors [~ Improve fit results
[~ All weights =1 [~ Add to list
[~ Empty bins, weights=1 [~ Use Gradient
Draw Options

[ SAME
[~ Mo drawing
[~ Do not store/draw ?uAl:l ﬁ'ljl
X ’W%' ::I: IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII i 'Wil
Update | Fit | Reset | Close |
TH1F::h1 |LIE Minuit | MIGRAD [1tr: 0 | Pm: DEF

4

21




Signal-to-noise

_ snr
- Entries 100
800; Mean 2515
700F- it 80
VA > \ \|7 = Width 1671 0.043
\ A I 1 AN P 800~ MP 2001£007
[ I«/'\l E;Z e i Yyt
— o
S0
"
. . 100;
tutorials/fit/langaus.C |

angaufun

angaufun
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TTree

AFile ot

- BT A=AIREHEREIN S
- JLAFEEIESRIIIR. 24E
E R RIEGE
« —ZIERT |, treefl§Branch
LeatERHE—FHIHIEE
==, B treeZm , AILUE
(BT A TR IR
- GAZEY | ZEEURER

25



Ttree & TBranch

TTreefd1& BB £X
TTree TTree(const char* name, const char* title,
Int_t splitlevel = 99)

€& Ttree, Fi&EBranch, [LI0 :

Int_t RunlD;
TTree *t1 = new TTree("t1","test tree");
TBranch *br = t1->Branch("RunID",&RunlID,"RunID/1");

26



1F A\ Tree Example 04

ENX—" Tree

i BBranch, S¥5514
“B/FR7, “Hbdt”, “leafFl|FRANFEE”

Lo~ YV B WM =

27



£5ROOT Fies

EE tree1.root
=2 R

Tree {5 )

(S

A 4

180

160

140

120

100

px.px

htemp

Entries

2000

Mean 0.001808

Std Dav

0.9951

o 1 1

2 1

1

2

3 4
.o

28




pz {px<0}
htemp

240 Entries 2459
Mean 2.011
Std Dev  1.964

—

[=}

=]
\II|III|III|III|\II|III|III|III|III T

III‘IIIlIIIlII In—-LI.-J.Il.-.IIIlnIIIl\.—lILIII

4 6 8 10 12 14 16 18
pz

oﬁ

29



o] Y

>root -

root
root
root
root
root
root

TreefE 2

LuEWN RO

1# A\ root
TFile *f1=new TFile("treel.root");
t1->Draw( "sqrt(px™px+py*py)" );
TH1F *h1;
t1->Draw("px>>h1");

t1->Draw("py","px>0","sames");

t1->Draw("py","","sames");

30



1B TreeJ15 /2 Example 05

Voo~V A Wi =




TChainisBY % 14 Example 06

TChainiEEN & & 4H E Tree fYROOT {51 3R

1
2
3
4
5
§
7
8

7R TChainfy 3 = 5ROOT XX {4 H Tree iy &2 FHHE

32
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MakeSelector/MakeClass
MakeSelector/MakeClass o] |1 B &1 7= 4 4 $ SCHEF1 =L ST

MakeClassfy = 4 77 3% 5MakeSelector£ 4L

34



Selector

T ANTree
AHREO

35



TSelector::Init(Ttree *tree)

return




Cj fa

ST#EE (E1EHist)

Event loop & process

athaR (EE)

37



return

38



Process & Result

_test
nirigs 5000
nx 0.02116

WK 1.012

1 |
L P L = ~ ra ta s
TTTTTT

IIIIII D

SZhT 7 Event loop

e

. IEIXANEF2eh | ROOT
R ARSI
FTFECCHSthFEA 59

L -

S
'z




Summary

* 24 2RO0T
- K& | St BIE | BUETEE
» ROOTLZ=SIET
- Package managerzZs
- BinaryZ&3s
- EREE
- EBISE
- BB, HFRE
- FE—HREAS HE A pad{FE
-G (RERE , BENXEHZ])




Summary

« ROOTIA41ET,
- TTree
- BranchBYZ #0015
— TChainiEEE SN A4

- (EFMakeSelectorn# 171

~ MakeSelectorB a3 AHFIIRI A+
- Ej]l;kﬂyazk uﬂ&_t

- E TJJLFI:&W' RN

- ARPE I FECHSTTEX




