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Plan of this lecture

. Overview of the ROOT Framework
. GUI basics

. Command line basics

. Root Commands and CINT

. Examples of Histograms, Functions
and Fitting
. How to add your Own Class
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ROOT Overview

= What about PAW

= Concepts: Object Oriented Design,
Frameworks

= Services and Utilities
= Libraries
= Physical Organization




Object Oriented Concepts

= Class: the description of a “thing” in the system = Cl:
= Object: instance of a class = Ot
= Methods: functions for a class = Me
= Members: a “has a” TObjeot = NV
relationship to the re
class. cl
= Inheritance: an “is a” = |r
relationship to the re
CI aSS . Momentum MassSquare InterceptAtVert CI
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A Framework

provides utilities and services.
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ROOT's Services/Utilities

*Histogramming and Fitting

*Graphics (2D, 3D)

=|/O to file or socket: specialized for histograms,
Ntuples (Trees)

*Collection Classes and Run Time Type
|dentification
=User Interface

= GUI: Browsers, Panels, Tree Viewer

= Command Line interface: C++ interpreter CINT

= Script Processor (C++ compiled & C++ interpreted)




Root CORE classes | The Libraries L
Base |Cont [Meta [n} *- ‘ Cint Ba
-m - ! = Over 350 classes p—
A \ Matrix

Fhde | -
g Graf = Core L
\ = CINT ZE
[EGPythia | [EGVenus | Graf3d GPad = Libraries loaded at EGPythia
. startup: Hist, Tree ... E

o N = Libraries loaded when

TreePlayer needed H|StPa|nter,
[t (Toread | TreePlayer,... [t
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The Framework Organization

$ROOTSYS

binfiib

cint
makecint
new
proofd
proofserv
rmkdepend
root
root.exe
rootcint

* Optional
Installation

libCint.so
libCore.so
libEG.so
*1ibEGPythia.so
*1ibEGPythia6.so
libEGVenus.so
libGpad.so
libGraf.so
libGraf3d.so
libGui.so
1ibGX11.so
*]ibGX11TTF.so
libHist.so
libHistPainter.so
libHtml.so
libMatrix.so
libMinuit.so
libNew.so
libPhysics.so
libPostscript.so
libProof.so
*]ibRFIO.so
*]ibRGL.so
libRint.so
*libThread.so
libTree.so
libTreePlayer.so
libTreeViewer.so
*]ibttf.so
libX3d.so
libXpm.a

EditorBar.C
Ifit.C
analyze.C
archi.C
arrow.C
basic.C
basic.dat
basic3d.C
benchmarks.C
canvas.C
classcat.C
cleanup.C
compile.C
copytree.C
copytree2.C
demos.C
demoshelp.C
dialogs.C
dirs.C
ellipse.C
eval.C
event.C
execl.C
exec2.C
feynman.C
fildir.C
file.C
fillrandom.C
first.C
fitl.C
fit1_C.C

fitslicesy.C
formulal.C
framework.C
games.C
gaxis.C
geometry.C
gerrors.C
gerrors2.C
graph.C
hldraw.C
hadd.C
hclient.C
hcons.C
hprod.C
hserv.C
hserv2.C
hsimple.C
hsum.C
hsumTimer.C
htmlex.C
i0.C

latex.C
latex2.C
latex3.C
manyaxis.C
multifit.C
myfit.C
na49.C
na49geomfile.C
na49view.C
na49visible.C

ntuplel.C
oldbenchmarks.C
pdg.dat
psexam.C
pstable.C
rootalias.C
rootenv.C
rootlogoff.C
rootlogon.C
rootmarks.C
runcatalog.sql
runzdemo.C
second.C
shapes.C
shared.C
splines.C
sqlcreatedb.C
sqlfilldb.C
sqlselect.C
staff.C
staff.dat
surfaces.C
tcl.C
testrandom.C
tornado.C
tree.C

two.C
xyslider.C
xysliderAction.C
zdemo.C

Aclock.cxx
Aclock.h
Event.cxx
Event.h
EventLinkDef.h
Hello.cxx
Hello.h
MainEvent.cxx
Makefile
Makefile.in
Makefile.win32
README
TestVectors.cxx
Tetris.cxx
Tetris.h
eventa.cxx
eventb.cxx
eventload.cxx
guitest.cxx
hsimple.cxx
hworld.cxx
minexam.cxx
Stress.cxx
tcollbm.cxx
tcollex.cxx
test2html.cxx
tstring.cxx
vlazy.cxx
vmatrix.cxx
vvector.cxx




Three User Interfaces

= GUI
windows, buttons,
menus

o " = Root Command line
i CINT (C++ interpreter)

= Macros, applications,

Command Line

Inferoreter e libraries (C++ Compller

(CINT)

and interpreter)
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Differences from PAW

= Regular grammar (C++) on command line
= Single language (compiled and interpreted)

= Object Oriented (use your class in the
interpreter)

= Advanced Interactive User Interface

= Well Documented code. HTML class
descriptions for every class.

= Object I/O including Schema Evolution
= 3-d interfaces with OpenGL and X3D.




PAW to ROOT File Conversion

= Get the example PAW file from
http://www-root.fnal.gov/root/class/examples/toyz.rz

= At the system prompt type
> h2root toyz.rz toyz.root

= Once you've done the conversion, you can then start
a ROOT session and open toyz.root

= Also see: hitp://root.cern.ch/root/HowtoConvert.html

open terminal




ROOT Overview Summary

= PAW

= Concepts: Object Oriented Design,
Frameworks

= Services and Utilities
= Libraries
= Physical Organization




GUI Basics

= Browsing and opening files

= Drawing histograms

= Right click, left click, middle click
= Draw Panel

= Fit Panel

Adding Color and Zooming
Adding text and other objects
Dividing the canvas

Setting the log scale




GUI

Start root
$ root

i xterm

[ ]
*
WELCOME to BRODOT
run root

Yersion - E0LA00 25 April 2001

*
*
*
*
¥ You are wel aur leb zite
*
*
*

L
#
*
*
*
L]
*
¥
*

e e o o e o ek e e e o ok

FreeTupe Engine wl.x used to render TrueTuype fonts.

Quit root (just in case) s o I

root [0] I

root[0] .q
Bz BO0OT Dbject Browser
Eile Wiew Options Help
|[:| Current dir j Bp e
[&ll Folders | Contents of *." D 1 I -I:h b
DFUUT I:l.lhumes’ghi.l’spana;:ek.l‘runtES.l‘rnut I S p ay e rOWS e r
[ momeighifsparacekioot2Sioc [CJROOT Files ° TBr owser b .
(LIROOT Files ot )
{ET | ol
| 3 Objects. | v
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Displaying a Histogram

>( ROOT Object Browser

Miew Options Help
Mew Browser
Mewe Canvas

Open the root file N ————

Have X
SEe e Dtolors | Functions D Geornetries

° Print [ Glabal Variakbles I Memary Mapped Files [ Metwork Connections
rOwse t e 1 e —_— [ZAROOT Files [ styles
‘Close Bryser

Quit ROOT

[CIMetwork Connections
D Mernary Mapped Fles
(A maomeighispanacek
[ZIROOT Files

[11 Opjects. | 4

5 cl =] ES

DiSpIay a histogram File: Edit “iew Options |nspect Classes ﬂelpl
The Canvas - =

RS - 0.507
350

=11 11]

2510

20d

50

104

ED

el T TS O T T S T A 0 R T T

L
250 2 1.5 1 0.5 0 05 1 15




Basic Navigation by Clicking

| eft Click

= select the object

= drag the object

= resize the object
*Right Click

= context menu

= class::name

= methods

«Middle Click

® activate canvas
= freezes event status bar

—

TH1F::htemp

CrrawvPanel
Fit

FitFanel
aethdaximurn
Sethdinimum

Sethame
SefTitle

Delete
DiraswiClass
DraweClone
Dt

Inspect
SetDrawOption

Setlineattributes

- SetFillattributes

Sethdarkerattributes




The Draw Panel

The Event Status

Shider

|Li_pe \htemp | 297,152 | (x=-23.5299, y=1030.14, binx=49, binc=1025, Sum=4247) 4
';3 drawpanel: htemp
The Draw Panel
Adding Error bars
Defaults S —
o Mean =-05013
350l RMS = 0501 R T A T
300
-
0 -ZIF; ‘I.‘5H
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Fitting, Coloring, and Zooming

I Tipanct hieme BEIE = Adding a gaussian fit

oo | port | o2 pot | e = Coloring the histogram
pois || pos || por | pos | pos |

oo [ _user | = Zooming/unzooming

el BEIE
Elle Edit Miew Options Inspect Classes Helg

400

350

300

250

200

150

100

Introduction to ROOT, Akiya Miyamoto 19




Adding Objects to the Canvas

Diamond

Ellipse

Pad

F;E.t-"-".E.-'

Favelabel

PaveText

PavesText

PalyLine

CutlyLine

Curlyare

Tertlatex

Marker

<. Graphical Cut.>

= The Editor
= Adding an Arrow
= Adding Text

[5¢ et [[OI=]
Eile g\_m; Viawr Options  Inspect Classes Help:
| XS1 htemp
Hent - 10000
400 = e
= RMS - D.501
c Under- @
350 — Qver - D
e Blus Histo =
oo
250
200
150
100
50
-1.5 -1 =05 0 0.5
[7 [& [ [x==221, =428 7
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Adding another Pad

| Add a Pad

A= S

- s - . - Ly
Eile Edit Wiew Options Inspect Classes Help. Eile Edit ¥iew O

= Select the new Pad ==
_ 1 Draw a histogram “E

Add a title for the =
axis

Blue Histo
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Modifying the Statistics

= The Canvas in the
Browser

- Setting the (7)

statistics options
default = 0001111

¢ TPaveStats::SetOptStat

(It f) stat [default 1]

1111111

[8]4 | Qancell

B= ROOT Object Browser =] B3
Eile Wiew Options Help
|"Ej]c1 j | EEITE- o |EE
[ &1l Folders | Contents of "/Canvasesicl”
{__'] Classes !_'] D TArrow !__'l TFrame |_k htemp L:Jnewpad
(] Glokal variables m— ...
B Canvases TPaveStats:stats
-3 SaveStyle
] Geometries SetFormatFit
[Acolors SetFormatSiats
[ Styles SetOptFit
() Funetions Setdptstat htem p
I Metwork Connections i Ment = 10000
(o Memory Mapped Files InzerLing kMean = 85.69
::;].ﬂﬁome.l’ghirspananek.fHDDT1 o1 Setl ahel _
(CIROOT Flles e RAMS - 14.33
£ {1 Example root SETCDr EI’RIZS Under = 0
B (23 Subdirectary SETNnmer L Over = 0
il ethlame
= The Canwvas; 1 —
BElehe Inteq = 9489 .
DrawClass
DrawClone
Dump
Inspect
SetDrawOption
SetlineAttributes
SetFillattributes
SefTextattributes
SetTextangle
| 7 Ohiects, 1 selected. a special TRaveText to draw histogram statistics. s

28
o
—

cl
all Fol

{__'] Cla
[LAGIob
:;J Cany
-&|
|1 Gear
{:3 Cola
[ 5tyle
::j Fure
L__'] Tty
{:J reri
::;].ﬂﬁom
ROC
=0
B

7 DOhiect




&

Dividing the Canvas

»¢ TCanvas::Divide

(Int 1) e [default: 1] » Create a new Canvas

fnt ty ny [default 1] . DiVide it in 2

{001

iFloat fi ymargin [default 0.01] 1' Lego p|0t
[o01 2. LogY

(nt_ty color [default O]

i

(Float ) smargin [default 0.01] - DraW tWO h|Stog rams.

=1 E3
Help

ok | cance |

)

o
0
=]
=]

0:m

1]

1B




Command Line Basics

= Use up and down arrows to recall
commands

= SHOME/.root_hist

= Use emacs commands to navigate

= <tab>, <ctrl>-a, <ctrl>-e,
<ctrl>-f




Open a File

= Open a file for reading
root [ TFile f("Example.root")

= Look at the contents of the file

root [] f.Is()

TFile** Example.root ROOT file

TFile* Example.root ROOT file
KEY: TTree myTree;l Example ROOT tree
KEY: TH1F totalHistogram;1 Total Distribution
KEY: TH1IF mainHistogram;1 Main Contributor
KEY: TH1F slHistogram;1 First Signal
KEY: TH1IF s2Histogram;1 Second Signal




Plotting a Variable

Plot a variable

mroot [] myTree->Draw('xsl")
[ |

*Where did myTree come from?

= ROOT executed an implicit
gROOT->FindObject ("myTree')

And now..
= root[] f.1s()

6BJ: TTree myTree Example ROOT tree: 0 KEY:
TTree myTree;1 Example ROOT tree




The ROOT File

Cycle number
b

",
N

,// legend

N
(kObjA;]){(kajAE) [kOE)TE]) (kODjD;HkODjC; 1)—m Objects on Disk

Cbjects in Memary
f L
| MObjB |

(ko (o)
= A TFile is a directory structure like UNIX
= Obiject in Memory (OBJ) Object on Disk (KEY)

(oM} {m@bjE;ﬁfmobjL] fmobjF]




The ROOT Tree

mStores large quantities of same class
objects:

= Optimize disk space
= Optimize access speed
= Had analysis methods (TTree::Draw)

mTNtuple is a TTree limited to floating point
numbers.

mMore detalls later ...




Command Line Basics

= Open and browse a file
= Drawing histograms

= Adding a Fit

= Adding Error bars

= Adding Color




Summary

= Overview of ROOT

= GUI Basics

= Command line basics

= Using the Class reference guide
= PAW to ROOT conversion




Day 2

mlast time
mGUI, Command line

mToday
mCommand Line (CINT)
mScripts (CINT & ACLIC)
mEXxercises
mFunctions and Fitting
mTreeViewer




Command line

= Environment Settings
= Command types

= CINT Commands

= Global Variables

= TODbject




Environment Settings

*Environment setting file: En
*$ROOTSYS/etc/system.rootrc *$RO(
mlooks first in current directory for .rootrc M |oc
msecond in $HOME/.rootrc mse
mthird in SROOTSYS/etc/system.rootrc m thi
*Find the current settings *Fin
mroot[ ] gEnv->Print() M ro

open terminal




Environment Settings (cont.)

mThe .rootrc file:
mThe Macro Path
®m Unix.*.Root.MacroPath:. :$(HOME) /myRootMacros

mOptions in .rootrc
® Root.ShowPath: false

mHistory File

® $HOME/.root_hist
mAutomatically Executing Macros

mrootlogon.C
®mrootlogoff.C
mrootalias.C

)
mTl




Command Line Options

> root -/
® Usage: root [-] [-b] [-n] [-q] [file1.C ... fileN.C]
® Options:
® -b:runin batch mode without graphics
® -n:do not execute logon and logoff macros as specified in .rootrc
® -q: exit after processing command line macro files
® -|: do not show splash screen




Three Types of Commands

¢CINT commands start with “.

¢ root[0].7

¢ this command will 1list all the CINT commands
¢ root[1].X [filename]

¢ load [filename] and execute function [filename]
¢ root[2].L [filename]

¢ load [filename]

SHELL commands start with “.!” for

exampile:
root[3] .! 1s




Three Types of Commands

3. C++ syntax (almost)

root [0] TBrowser *b = new TBrowser()

or
root [0] TBrowser *b = new TBrowser();

The optional Semicolon:
Leave off the semicolon to see the return value of the
command.
root [0] 23+5 // show return value
(int)28
root [1] 23+5; // no return value
root [2]




Command Line Help

= Use the Tab feature to get help ...
(0]
(1]
-

root
root
root

b
b
b =

new TB <TAB>
new TBrow<TAB>
new TBrowser (<TAB>

= Find List of Methods
= Find Parameter list




Coding Conventions

Based on Taligent Base
= (Classes begin with T TTree, TBrowser = Cle
= Non-class types end with t Int_t = No
= Data members  begin with f fTree = Da
= Member functions begin with a capital Loop() = Me
= (Constants begin with k kinitialSize, kRed = Co
= Static variables  begin with g gEnv = Ste
= Static data members = Ste

begin with fg fgTokenClient




CINT Types

. Size

C++ type Size (bytes) [ROOT types (bytes) FORTRAN analog
(unsigned)char 1 (U)Char_t 1 I(CHARACTER*1
(unsigned)short 2 (U)Short_t 2 |[INTEGER*2
(ant)
(unsigned)int 2or4 (U)Int_t 4 INTEGER*4
E?ﬁ;lgned)long 40or8 |(ULong t 8 [INTEGER*S
float 4 Float_t 4 REAL.*4
[double 8 (=4) |Double_t 8 REAL*8
long double 16 (= REAL*16

g double)

C++ typ

(unsigr

(unsigr
(int)

(unsigr

(unsigr
(1nt)

float
double

long dc




CINT Extensions to C++

1. Declaration can be omitted
f = new TFile("Example.root")

2. "." notation rather than "->"
f.1s()

3. Search for an object by its name
TH1F *smallHisto = new THI1F
("small","fPx 100",100,-5,5);

small->Draw() ;
Warning: These will not work in compiled code!




CINT Commands

B [expression] evaluates the expression

root[3] 3*%4
(1nt)12

files show loaded source files

.class [name] show class definition

.g prints all objects in the root session
Is Is on current directory

.pwd list the current directory, canvas,
and style.

J[shell-command] execute shell command

H e




Demo on CINT Commands

.class
root [0] .L $ROOTSYS/test/libEvent.so

root [1] .class Event

-9
root [2] .g
0x104c7560 Event e , size=56
0x0 private: Int_t fNtrack
0x0 private: Int_t fNseg

0x0 private: Int_t fNvertex




Global Variables

EgRandom
® gRandom->Gaus(1,2)

® You can replace the random generator with your own:
delete gRandom;
gRandom = new TRandom2(0); //seed=0

mgFile
mgFile->GetName()
mgDirectory
®m gDirectory->GetName()
mgSystem
gSystem->HostName()




gROOT

= global ROOT session object

= gROOT->GetListOf< list type >();
= gROOT->LoadMacro();

= gROOT->Time();
gROOT->ProcessLing()




gROOT->FindObject()

TH1F *smallHisto = new THI1F
("small"”,"fPx 100",100,-5,5);

= "small" is the Object Name

gROOT->FindObject("small")
(class TObject*)0x104c7528

= "smallHisto" is the Variable Name
gROOT->F1indObject("smallHisto")
(class TObject*)0x0 // null pointer

= FindObject needs the Object Name.

TH]

gR(

= Fir




gROOT->FindObject() ++ gk

FindObject returns a pointer to TObject. FindC
This generates an error: This ¢
gROOT->FindObject("small")->GetBinContent (2) gROOT-
This is OK: This |
gROOT->FindObject("small")->ClassName() gROOT-
TH1F* histo=(TH1F*) gROOT->FindObject("small") TH1F*

histo->GetBinContent(2) histo-




gROOQOT->FindObject() cont.

Due to CINT magic this is also OK:
TH1F *smallHisto = new TH1F
("small","fPx 100",100,-5,5);
small->GetBinContent(2);

+ CINT implicitly executes a FindObject("small”)
- Casts it to the correct class

- Creates a variable called "small" of the correct
class

f Warning: This will not work in compiled code!




Summary (Command Line)

= Environment Settings
= Command types

= CINT Commands

= Global Variables

= TODbject




Writing Scripts

= Named and Un-named Scripts
= Debugging
= ACLIC




Scripts

Un-named Script
Start with "{" and end with "}"
All variables are in the global scope
No class definitions
No function declarations
No parameters

Named Script

C++ functions

Scope rules follow standard C++

Function with the same name as the file is executed with a .x
Parameters

Class definitions (derived from a compiled class at your own
risk)




Scripts Examples

= Un-named Script: hello.C
{

cout << "Hello" << endl;

}
= Named Script:say.C
vold say(char * what = "Hello")

{

cout << what << endl;

}

= Executing the Named Script
root [3] .x say.C

Hello

root [4] .x say.C("Hi there")
Hi there




Resetting the Environment
= gROOT->Reset()

= Calls destructors of all objects created on the stack

= Objects on Heap are not deleted, but pointer variable

is disassociated

Re
5 gF




Tracking Memory Leaks

= Counting Objects and Memory use
In the .rootrc or system.rootrc file:
Root.MemStat: 1
Root.ObjectStat:1

= Print the Object count and Memory use
gObjectTable->Print();




Tracking Memory Leaks+

= Example output:

Before .x FirstContour.C:
count onheap size totalsize heap size

Total: 1,079 1,046 3,160 49,992 45,824

After:
Total: 1,783 1,749 17,920 118,912 114,568

= Put gObjectTable->Print() before and after
code segment in your script to find memory
leaks.




Summary (Scripts)

= Named and Un-named Scripts
- -Bebugging—

- AGHG—




Functions and Fitting

mFunction Objects (TF1)
® Three constructors for TF1
m User Defined Functions
mFitting
m Fit()
m Fitting with a user defined function
m Fitting subranges and combining functions

® Demonstration of background and signal
function




Histogram example-1

root/demo/ex(0/hist1.C
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Histogram Example - 2

root/demo/ex(0/hist2.C
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Histogram ex.3 - Save to file

root/demo/ex(0/hist3.C
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Plot data points:
TGraph, TGraphError, ...

root/demo/ex0/plot2.C

Introduction to ROOT, Akiya Miyamoto 61
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TF1 Constructors

1. A C++ like expression using x with a fixed set of
operators and functions defined in TFormula

TF1 *f1 = new TF1("f1","sin(x)/x",0,10);
f1->Draw();
TF1 *f2 = new TF1("f2","f1 * 2",0,10);

1.

op

TF
f1
TF




TF1 Constructors (cont.)

2. Same as the previous TF1 with Parameters
Call the constructor with parameter indices
TF1 *f1 =
new TF1 ("f1","[0] *x*sin( [1] *x)",-3,3);
See TFormula for valid expressions

Set the parameters explicitly T ———
f1->SetParameter(0,10); e e
f1->SetParameter(1,5); “a h

f1->Draw(); uf

) N N

I N

Set th
f1-
f1-
f1-




TF1 Constructors (cont.)

3. Use a defined function

mDefine a function

Double_t MyFunction(Double_t *x, Double_t *par){
Float_t xx = x[0];
Double_t val=
TMath::Abs(par[0]*sin(par[1l]*xx)/xx);
return val;

}

mTF1 constructor
TF1 *f1 = new TF1("f1",MyFunction,0,10,2);
B NOTE: The 2 is the number of parameters in MyFunction.

mSet the parameters
f1->SetParameters(2,1);




Fitting - example

root/demo/ex0/hist4.C
May 27,2003 Introduction to ROOT, Akiya Miyamoto
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Fitting - other options

m Fitting sub-range
h->Fit(“func”,”"R”);
h->Fit(“func2”,”"R+");

m Fit using Minuit

B Get fitted results



Summary: Fitting and Functions

mFunctions Objects (TF1)
= Three constructors for TF1
= User Defined Functions
mFitting
® Fit()
= Fitting with a user defined function
= Fitting sub ranges and combining functions

= Demonstration of background and signal
function

SL




Tree Create and Analysis

= Create tree and branch: root/demoltree/make_tree.C

= Read Tree:

- By Draw method: rootidemoltreeiread_tree.C
t->Draw(variable, critera, option, nentries, 1st_entry)

= Draw variables: 1D, 2D, OverWrite
= Put cuts

= Limit number of events

= Extract histogram

= Event loop by yourself



Create a html file from source C

m Use THiml class m
B Anything between begin_html and end_html is
raw html command

m Link to class name is created automatically.
O

THtml| html;
html.MakeClass( class _name);
html.Convert( script_file, title, out_dir );



Other Useful ROOT Classes

Math::xxxx
Random/TRandom2/TRandom3
Matrix
LorentzVector/TLorentzRotation
Latex

Minuit

Gxxxxx : graphic

Pythia6




TODbjArray, TClonesArray, Tlter

= TODbjArray
= Container class for variable-size object, any class

- Add
Add(obj)

= Read
At(i), UncheckedAt(i), Tlter

= TClonesArray

= Container class for same class, fixed-size object

= Add
new(cloneli]) TObject

root/array/tobjarray.C, tclonesarray.C



Class Schedule Day 3:

= Building Root Trees
= Reading Root Trees

= Using Trees in Analysis
= The Draw method
= The MakeClass method

= Add your class to ROO

= With the Interpreter
= With a compiler (Shared Library)
= With ACLIC




A Class From a Shared Library

Step 1:
define your class as a descendent of
TObject and write the implementation.

SClass.h

#include <iostream.h>
#include "TObject.h"

class SClass : public TObject {

SCle
#inc.
#inc.

clas:




A Class From a Shared Library

Step 2:
ClassDef(ClassName, ClassVersionlD)

At the end of the class definition

ClassImp(ClassName)
At the beginning of the implementation file




ClassDef and ClassIimp needed for Object I/O :

ClassDef and Classimp*

These macros can automatically create:

Streamer method needed for writing to ROOT files
and Trees.

ShowMembers()
>> operator overload

Cla:
The
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The LinkDef file

Step 3.

create a LinkDef.h file

#ifdef __ CINT__

#pragma link off al
#pragma link off all

#pragma link off al

1 globals;

classes;

1 functions;

#pragma link C++ class SClass;

#endif




The LinkDef Options:

m"-" do not generate a streamer.
m#pragma link C++ class SClass-;
mUse for objects with customized streamers

m"!" do not generate the operator >>
m#pragma link C++ class SClass-!;

mUse for classes not inheriting from
TObject.

m"+" use the byte count check
m#pragma link C++ class SClass+;

m!! ITn ROOT 3 the "+" turns on the new ROOT
I10.
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Makefile and rootcint
Step 4.

Write a Makefile and call rootcint to add your
class to the dictionary:

SClassDict.cxx SClass.h LinkDef.h

$ (ROOTSYS) /bin/rootcint -f
SClassDict.cxx -c¢ SClass.h LinkDef.h




rootcint ...

mLinkDef.h must be the last argument on
the rootcint command line.

mThe LinkDef file name MUST contain the
string:
mLinkDef.h or linkdef.h, i.e. NA49_LinkDef.h is
fine just like, mylinkdef.h.
o




Compile and Load

Compile the class using the Makefile
gmake -f Makefile.sgikcc

Load the shared library
root [0] .L SClass.so
root [1] SClass *sc = new SClass()

root [2] TFile *f = new TFile("Afile.root",
"UPDATE");

root [3] sc->Write();

Con
gm

Loax
I
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More information on ROOT

® ROOT home page http:/root.cern.ch/
B Root class categories http://root.cern.ch/root/Categories.html
m Class Index http://root.cern.ch/root/html304/Classindex.html
® Root How to http://root.cern.ch/root/Howto.html

B $ROOTSYS/tutorial
To run demo programs, do
$ root demos.C
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