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ROOT, buyuk miktarda verinin istatistiksel olarak saglam bilimsel analizlerine ve
gorsellestiriimesine olanak tanir.

ROOT, 1994 yilinda René Brun ve Fons Rademakers tarafindan CERN’de (Avrupa
Nukleer Arastirma Merkezi) gelistiriimeye basjanan, bilimsel amacli, o6zellikle
deneysel parcacik fizigi alaninda kullanilir.

ROOT, acik kaynak kodlu bilimsel bir veri analiz paketidir. Yani o6zgurce
kullanabilir ve degistirebilirsiniz. Kullanicilarini katkida bulunmaya davet ederek
aclk bir gelistirme surecini benimser.

ROOT, bir C++ yorumlayicisiyla birlikte ¢ikmistir. ROOT, benzersiz dinamik ve
gucli Python ile sorunsuz bir sekilde butinlesir. Jupyter ile de ROOT

kullanabilirsiniz.



® ROOT parcacik fizigi veri analizi icin tasarlanmis, olmasina ragmen ayni
zamanda astronomi ve veri madenciligi gibi diger uygulamalarda da
kullaniimaktadir.

® ROOT'un en o6nemli o6zelligi, ROOT'un icerisinde Tree adinda, icerisinde
branchleri ve leaveleri olan bir veri tasjyici olmasidir. Bu veri tasjyicisi

icerisine yuklenen verileri saklar ve gerektiginde ROOT platformu lzerinde
cesjtli kullanim imkanlari saglar. Bu ozellik verilerin kaybolmasi, saklanmasi,
bellek gereksinimleri gibi sorunlarin online gecer.

" Yilda birkag petabaytlik veri alan LHC (Bliylik Hadron Carpistiricisi - CERN)
deneylerinin verilerini isJeme esnasinda yuksek islem verimliligi igin
tasarlanan ROOT, 2009 yilindan itibaren yuksek enerji fizigindeki veri analizi
ve veri toplamada kullanilan en guncel sistem haline gelmistir.



® ROOT'un giiniimiizde CERN dahil bircok énemli bilimsel merkezde kullanilan
temel bir veri analiz paketi olmasinin nedeni:

® ROOT'un verileri kendi formatinda (.root) kaydetmesi ve bu verileri

yuksek bir islem verimliligi icinde geri ylkleyerek kullanabilmesidir. Bu

nedenle bir cok deneyde alinan veriler ROOT formatinda alinip isleme
ROOT ile devam edilmektedir. Icerisindeki onemli kutliphaneler de

ROOT'un kullanim nedenleri arasindadir.

® ROOT Windows, Linux ve MacOS is|etim sistemlerinde desteklenmektedir.

®  ROOT icerisinde programlari derlemek icin yikli bir C++ yorumlayicisi CINT veya CLING ile
gelmektedir.



ROOT

ROOT Windows, Linux ve MacOS isletim sistemlerinde
desteklenmektedir.

ROOT kendi iginde bir C++ yorumlayici bulundurur.

Derleyiciye ihtiya¢c duyulmadan C/C++ kodlari ile ¢calisilabilir.

Etkilesimli komut satiri "root” yazarak baglatilir.

root -l ile de baslatilabilir.
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ROOT'DA OZEL
ROOT iginde olan fK@MHFFm 6zel komutlar bir . isareti ile birlikte yazilir.

«  Ornekler:

« ROOT'dan ¢ikmak igin .q

«  kabuk komutu kullanmak icin |

« ROOTu ¢alistirmak igin root veya root -
*  bir makro yiklemek igin L dosya adi
 bir makro ¢alistirmak icin X dosya adi

« yardim igin help veya .?




ROOT UYGULAMALARI

v" ROOT iginde galisirma v TGraph hata grafigi-1
v ROOT’da hesaplama 4 TGraph Hata Ga.rflgl -2
§ , v’ Histogram Fit

RO e v’ Histogram Normalizayon
¥ ROOT’da Grafik -2 v Iki boyutlu grafik
v ROOT’da Histogram “; Eg;gl T(Sét;ljcik) G;af1g1

mo
v Isimsiz Makro v' GUI'den fonksiyona parameter aktarma
v Isimli Makro v’ Veri dosyasindan okuma ve grafik ¢izme
v Histogram ve Grafigi Ustiiste Gizdirmek ¥ Root R S i
? - v' Komut satirinda root dosyasindaki histogrami

v" Kanvas Yapmak -1 v qdddre
v Kanvas Yapmak -2 Ek Orrnek
v 5 ' i i . . el e s

Dagilum Bir fonksiyona fit etmek v’ Satir ve Siitun Seklindeki Bilgiyi okuma ve yazma

v'  Eksenleri isimlendirme (NTuple)

v Etiket Ekleme




ROOT'DA HESAPLAMA

Matematik fonksiyon f(x)=1/(1-x) seriye
aclabilr.

Problem:

Cozim: Bu hesap i¢in 6nce degisken tanimlanir ve sonra for kontrol yapisi kullanilir.

[iturkcak@ITCs—MacBook—Air PFVA % root
| Welcome to ROOT 6.32.06 https://root.cern |
| (c) 1995-2024, The ROOT Team; conception: R. Brun, F. Rademakers |
| Built for macosxarmé4 on Sep 21 2024, 18:52:38 |
| From tags/v6-32-06@v6—-32-06 |
| with Apple clang version 16.0.0 (clang-1600.0.26.3) |
I I

Iy I el o A/ N7 S €] 6 [T O ] 11 16 1S O R 1Y 6 1 TS RS ey ) Y e /RN T
[root [0] x=.5
(double) ©.50000000
licoxoie (LAl ]| N=30
(int) 30
[root [2] gs=0;
hsleere |L21] Yiohs i=0; i<N; ++i) gs +=powl(x,1i)
[root [4] ::abs(gs—-(1/(1-x)))

(double) 1.8626451e-09
[root [5] gs
(double) 2.0000000 s |

root [61 B ,
7 ST e ey e e I PRI T U BT | e



1.C

ROOT ICINDE CALISTIRMA

ROOT icinde makro ile ¢alisma (1.C)

// °C derecesini °F'ne geviren program

[iturkcak@ITCs—-MacBook-Air PFVA % root

Int t ct;

| Welcome to ROOT 6.32.06 https://root.cern |
| (c) 1995-2024, The ROOT Team; conception: R. Brun, F. Rademakers |
| Built for macosxarmé4 on Sep 21 2024, 18:52:38 |
| From tags/v6-32-06@v6-32-06 |
| with Apple clang version 16.0.0 (clang-1600.0.26.3) |
|Gy heliply/ARse e ideme By S nicensel i = e e d it e q URkEl/ e e e |

cin>>ct;

i 1O o5 ks

cout<<ct*1.8+32<«endl;

root [1] |}

| LIS I AT O A T I R EEE———




ROOT’DA GRAFIK-1

[iturkcak@ITCs—-MacBook-Air PFVA % root
| Welcome to ROOT 6.32.06 https://root.cern |
| (c) 1995-2024, The ROOT Team; conception: R. Brun, F. Rademakers |
| Built for macosxarmé4 on Sep 21 2024, 18:52:38 |
| From tags/v6-32-060@v6-32-06 |
| With Apple clang version 16.0.0 (clang-1600.0.26.3) |
[y el L e demos bl ens el RN c e d G S o e A o |

[root [0] bk (B Hisaliy((60)) /o o =alz) gl o

[root [1] fonkl.Draw()

Info in <TCanvas::MakeDefCanvas>: created default TCanvas with name c1l

root [2] 2025-02-12 ©0:13:12.308 root.exe[4675:325974] +[IMKClient subclass]: chose IMKClient_Modern
2025-02-12 00:13:12.308 root.exe[4675:325974] +[IMKInputSession subclass]: chose IMKInputSession_Modern

TF1 ile 1 degiskenli (1 boyutlu) fonksryon tanimlanir, b fonksryon sin(x)/x dir.

x-in deger aralig1 -10 ie 10 dur. S8 & Bip s
s e t;' 7 g - ARk g

"#w%



ROOT’DA GRAFIK-2

| Welcome to ROOT 6.32.06 https://root.cern
| (c) 1995-2024, The ROOT Team; conception: R. Brun, F. Rademakers
| Built for macosxarmé4 on Sep 21 2024, 18:52:38

| From tags/v6-32-06Qv6-32-06

| with Apple clang version 16.0.0 (clang-1600.0.26.3)

| Try '.help'/'.?', '.demo', '.license', '.credits', '.quit'/'.q'

[root [0] *fonkl=new ("","sin(x)/x",-10,10)

(TF1L %) @x13364ca90

[root [1] fonkl->Draw()

Info in <TCanvas::MakeDefCanvas>: created default TCanvas with name cl

root [2] 2025-02-12 00:18:31.264 root.exe[4708:328476] +[IMKClient subclass]: chose IMKClient_Modern
2025-02-12 00:18:31.264 root.exe[4708:328476] +[IMKInputSession subclass]: chose IMKInputSession_Modern



ROOT’DA HISTOGRAM

THIF ile 1 degiskenli (l-boyutlu) histogram tanmmlanr, bu histogram
rastgele Gauss dagilimi ile doldurulur, dagilimin ortalamasi O’dadir.

[iturkcak@ITCs—-MacBook-Air PFVA % root
| Welcome to ROOT 6.32.06 https://root.cern |
| (c) 1995-2024, The ROOT Team; conception: R. Brun, F. Rademakers |
| Built for macosxarmé4 on Sep 21 2024, 18:52:38 |
| From tags/v6-32-06@v6-32-06 |
| with Apple clang version 16.0.0 (clang-1600.0.26.3) |
| Try '.help'/'.?', '.demo', '.license', '.credits', '.quit'/'.q' |

[root [0] hist("myHist", "mtTitle", 64,-4,4)
(THL1F &) Name: myHist Title: mtTitle NbinsX: 64

[root [1] hist.FillRandom("gaus")

[root [2] hist.Draw()

Info in <TCanvas::MakeDefCanvas>: created default TCanvas with name c1l

root [3] 2025-02-12 00:27:44.664 root.exe[4778:333315] +[IMKClient subclass]: chose IMKClient_Modern
2025-02-12 00:27:44.664 root.exe[4778:333315] +[IMKInputSession subclass]: chose IMKInputSession_Modern

myTitle

[ myHist |
Entries 5000
Mean 0.008152
Std Dev 1.016




[SIMSiZ MAKRO
(FONKSIYONSUZ
* Makrolar 1Mﬁm tanmimlanabilir.

* Fonksiyon seklinde ¢agrilmaz.

 ROOT icinde .x Makroadi.C seklinde calistirilir.

+  Ornek: macrol.C verilen x ve y degerleri ile y iizerindeki hatalarn

CalCIL VL ICH L VAt llS Iflc ® o UIC cll Qlc
(o I ) PFVA — nano macro1.C — 95x31
UW PICO 5.09 File: macrol.C

const int n_points =10;
double x_valln_points]
double y_valln_points]
double y_err[n_points]

ibn P & A5 O 7 ) S el g
{6,12,14,20,22,24,35,45,44,53};
WD 507/ 5ol e 22n Do il 22600 0 el s ) (5 Al e

auto graph = new TGraphErrors(n_points,x_val,y_val,nullptr,y_err);

graph->Draw("APE");

}




[SIMLI MAKRO
(FONKSIYONLU

MAI{R ‘ GNU nano 2.0.6 File: macro2.C

void makeHist(){
TH1F xhist=new TH1F("hist", "My Histogram",6é4,-4,4);
hist->FillRandom("gaus");

hist->Draw();
[simli makro fonksiyonun ismi makeHist(), !
root icinde .k macro2.C ile yiiklenir,

makeHist() ile de c¢alisir.

'ILKAYs—-MBP:PHBUO ilkayturkcakir$ root -1
root [@] .L macro2.C

. . root [1] make
Gauss dagilimini veren grafik yanda

goOsterilmistir. | .
root [1] makeHist

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

My Histogram
[ hist |
Entries 5000
Mean 0.008152
Std Dev 1.016




HISTOGRAM VE GRAFIGI
USTUSTE CIZDIRMEK

GNU nano 2.0.6 File: macro3.C

MyTitle

[ myHist ]
Entries 5000
Mean 0.008152
Std Dev 1.016

{
TH1F h("myHist","MyTitle",64,-4,4);
h.FillRandom("gaus");

h.Draw();

TF1 f("g","gaus",-8,8);

f.SetParameters(250,0,1);
f.Draw("Same");

}
0

[simsiz makro icinde ©énce Histogram S—

ryon tanmlanch ve tstiiste cizdmldi MyTitle
tarmmilanch, sorra fonksiyon ve lstiiste cizdmildi
. Entries 5000
T Mean 0.008152

Std Dev 1.016

Not: Dagilimin ortalamas sifir ve standart sapmasi
1, histogramda aralik sayis1 64’diir ve fonksiyonda
nokta sayis1 250°dir.

SORU: Fonksiyonda nokta sayis1 25 alinirsa
nasil bir egri beklersiniz?




KANVAS YAPMAK-1

GNU nano 2.0.6 File: kanvas.C

K
_TCanvas *cl = new TCanvas("c1","",800,600);

ROOT i¢cinde kanvas yapmak ic¢in:

cl->Divide(1,2);

= Tcanva_s *C]_ — nhew TF1 xf1 = new TF1("f1","x*sin(x)",0,10);
TF1 %2 new TF1("f2","xxcos(x)",0,10);
TCanvas(“cl”,”” 800,600); c1->cd(1) ;
f1->Draw();
komutu yazilir. Bunun gizdirilmesi i¢in: c1->cd(2);
f2->Draw();

* cl->Draw()

yazilir.

File Edit View Options Tools

Kanvas ikiye
baoliundu.

X*cos(x)

SORU: Diisey ikiye
bdlmek

isteseydik  nasil
yapardik?




KANVAS YAPMAK-2

File Edit View Options Tools

GNU nano 2.0.6 File: kanvas.C

{
TCanvas *cl = new TCanvas("cl1","",800,600);

//3 sutun 4 satir]
cl->Divide(3,4);

TF1 xf1 new TF1("f1","x*sin(x)",0,10);
TF1 *f2 new TF1("f2","x*cos(x)",0,10);

cl->cd(3);
f1->Draw();

cl->cd(4);
f2->Draw();




DAGILIMI BIR FONKSIYONA FIT
ETMEK

GNU nano 2.0.6 File: macro4.C

const int n_points = 10
. double x_val[n_points]
| double y_valln_points]

double y_err[n_points]

{1,2,3,4,5,6,7,8,9,10};
{6,12,14,20,22,24,35,45, 44,53} ;
{5,5,4.7,4.5,4.2,5.1,2.9,4.1,4.8,5.43};

nmomam =-

//Instance of the graph
auto graph = new TGraphErrors(n_points,x_val,y_val,nullptr,y_err);

- graph->Draw("APE");

auto f = new TF1 ("Linear","[@]+xx[1]",.5,10.5);
f->SetLineColor(kRed);

f->SetLineStyle(2);

// Fit it to th graph

'graph->Fit(f);

3




EKSENLERI ISIMLENDIRME

GNU nano 2.0.6 File: macro5.C

= const int n_points = 10;
® double x_vall[n_points]
double y_valln_points]

| double y_err[n_points]

{1,2,3,4,5,6,7,8,9,16}:
{6,12,14,20,22,24,35,45, 44,53} ;
{5,5;4.7:4:5;4:2,5:1,2.9,4:1.4.8,5.43);

//Instance of the graph
auto graph = new TGraphErrors(n_points,x_val,y_val,nullptr,y_err);

graph->Draw("APE");

graph->SetTitle("measurement and fit");

graph->GetXaxis()->SetTitle("lenght [cm]");

graph->GetYaxis()->SetTitle("Arb. Unit"); measurement and fit

//define a function

auto f = new TF1 ("Linear","[@]+xx[1]",.5,10.5);
' f->SetLineColor(kRed);

f->SetLineStyle(2);

// Fit it to th graph

Arb. Unit

| graph->Fit(f);

}

Ek Bilgi:

¢ Eksenlerin bélmelemesini p

degistirmek i¢in jongth [om]
graph->GetXaxis()->SetNdivisions(20,5,0);
kullanilabilir.

¢ Logaritmik eksen (y) yapmak i¢in
gPad->SetLogy(); yazilabilir.




ETIKET EKLEME

GNU nano 2.0.6 File: macroé6.C

{

const int n_points = 10;

double x_valln_points] = {1,2,3,4,5,6,7,8,9,10};

double y_valln_points] {6,12,14,20,22,24,35,45,44,53};

double y_err[n_points] {5,5,4.7,4.5,4.2,5.1,2.9,4.1,4.8,5.43};

//Instance of the graph
| auto graph = new TGraphErrors(n_points,x_val,y_val,nullptr,y_err);

measurement and fit
| graph->Draw("APE") ;

graph->SetTitle("measurement and fit");
| graph->GetXaxis()->SetTitle("lenght [cml");
| graph->GetYaxis()->SetTitle("Arb. Unit");

Lab. Session

Arb. Unit

[ exp. points

//define a function === th. function
auto f = new TF1 ("Linear","[@]+xx[1]",.5,10.5);

f->SetLineColor (kRed);

f->SetLineStyle(2);

// Fit it to th graph

graph->Fit(f);
//

| auto legend = new TLegend(.1,.7,.3,.9,"Lab. Session");
legend->AddEntry(graph, "exp. points","PE");
legend->AddEntry(f,"th.function","L");

legend->Draw();

10
length [cm]

®* TLegend yapaicisi (constructor)
Legend’in konumunu ve onun

ismini tamimlar.

® Her bir Legend elemani AddEntry
ile

&kléhirharfi ile ¢izgi tamumlamasi,

“PE” ile marker ve error bar goésterilir.



TGRAPH HATA GRAFIGI-

errors.C

void gerrors() {
TCanvas *cl = new TCanvas("c1","A Simple Graph with error bars",200,10,700,500);

c1->SetGrid();
cl->GetFrame()->SetBorderSize(12);

const Int_t n
Float_t x[n]
Float_t y[n]

10;
{-0.22, 0.05, 0.25, 0.35, 0.5, 0.61,0.7,0.85,0.89,0.95};
{1,2.9,5.6,7.4,9,9.6,8.7,6.3,4.5,1};

Degisken errors
Float_t ex[n] = {.05,.1,.07,.07,.04,.05,.06,.07,.08,.05};
Float_t eyl[n] {.8,.7,.6,.5,.4,.4,.5,.6,.7,.8};

TGraphErrors *gr = new TGraphErrors(n,x,y,ex,ey);

gr->SetTitle("TGraphErrors Example");

gr->SetMarkerColor(4);

gr->SetMarkerStyle(21);

gr->Draw("ALP"); TGraphErrors Example

ALP Axsix, line, point
cl->Update();

Her bir noktada farkl hatalar gosterilebilir.

y ~ Verilerin istatistik ve sistematik hatalar
| ol ~ anlatilacaktwr.



TGRAPH HATA GRAFIGI-

GNU nano 2.0.6 File: gerrors2.C

gerrorsa.C
/// Draw two graphs with error bars

]

void gerrors2() {
TCanvas *cl = new TCanvas("cl1","gerrors2",200,10,700,500);
cl->SetGrid();

// draw a frame to define the range
TH1F *hr = cl->DrawFrame(-0.4,0,1.2,12);
hr->SetXTitle("X title");
hr->SetYTitle("Y title");
cl->GetFrame()->SetBorderSize(12);

// create first graph

const Int_t nl = 10;

i Double_t xvall[] = {-0.22, 90.05, 0.25, 0.35, 0.5, 0.61,0.7,0.85,0.89,0.95};
Double_t yvalil[]l] = {1,2.9,5.6,7.4,9,9.6,8.7,6.3,4.5,1};
Double_t ex1[] = {.05,.1,.07,.07,.04,.05,.06,.07,.08,.05}; o0 ® gerrors
Double_t eyi1[] = {.8,.7,.6,.5,.4,.4,.5,.6,.7,.8}; File Edit View Options Tools
TGraphErrors *grl = new TGraphErrors(nl,xvall,yvall,exl,eyl);
grl->SetMarkerColor(kBlue);
gri->SetMarkerStyle(21);
grl->Draw("LP");

12

Y title

// create second graph 10_ ................... ....................... ......................

const Int_t n2 = 10; -
Float_t xval2[] = {-0.28, 0.005, 0.19, 0.29, 0.45, 0.56,0.65,0.80,0.90,1.01}; 8
Float_t yval2[] {0.82,3.86,7,9,10,10.55,9.64,7.26,5.42,2%}; -
Float_t ex2[] = {.04,.12,.08,.06,.05,.04,.07,.06,.08,.04}; B
Float_t ey2[] = {.6,.8,.7,.4,.3,.3,.4,.5,.6,.7}; 6
TGraphErrors *gr2 = new TGraphErrors(n2,xval2,yval2,ex2,ey2); -
gr2->SetMarkerColor(kRed); B
gr2->SetMarkerStyle(20); 4
gr2->Draw("LP");

—00.4 -0.2 0 0.2 0.4 0.6 0.8

1 1.2
Xtitle




HISTOGRAM FIT

GNU nano 2.0.6 File: macro7.C -

{
gStyle—>SetOptStat();
| gStyle—->SetOptFit(1111);

P ® Poisson Dagimbn

TH1F *hl = new TH1F("h1","Poisson",50,0,50); Xort=5, 20, 30
TH1F *h2 = new TH1F("h2","Poisson",50,0,50); .’
TH1F *h3 = new TH1F("h3","Poisson",50,0,50);

() S
//Random Number Generator GauSS f]-t

TRandom3 RndGen; Xort ~30 ve Std ~54
Int_t N=1000000;

for(int i=0; i<N; i++){

h1->Fill(RndGen.Poisson(5));
h2—->Fill(RndGen.Poisson(20))
))

.
!
.
1

h3->Fill (RndGen.Poisson(30

}

h3->SetTitle("Poisson and Gauss distribution");

h3->SetMinimum(Q) ;
h3—->SetMaximum(200000) ;
h3->Draw() ;
h3->Fit("gaus");

h2—->Draw("same") ;
hl->Draw("same");

Poisson and Gauss distribution

}

Entries
Mean
Std Dev
2/ ndf
Prob
Constant
Mean
Sigma

"
= A
.

1000000

29.99

5.455

6244 /39

0

7.385e+04 +8.906e+01
30.51+£0.01

5.366 +0.004




HISTOGRAM
NORMALIZASYON

Edit View Options Tools

{

gStyle->SetOptStat();

gStyle->SetOptFit(1111);
Poisson and Gauss distribution

//

TH1F *h1

TH1F *h2

TH1F *h3

new TH1F("h1","Poisson",50,0,50);
new TH1F("h2","Poisson",50,0,50);
new TH1F("h3","Poisson",50,0,50);

Entries 1000000
Mean 29.99
Std Dev 5.455
x2 / ndf 6251 /39
Prob 0

Normalized

//Random Number Generator

TRandom3 RndGen; ' Constant 0.0738 +0.0001
Int_t N=1000000; ; Mean 30.51 £0.01
Float_t w=1.0/(float)N; Sigma 5.367 +0.004

for(int 1=0; i<N; i++){

h1->Fill(RndGen.Poisson(5),w);
h2->Fill(RndGen.Poisson(20),w);
h3->Fill(RndGen.Poisson(30),w);

}

//

h3->SetTitle("Poisson and Gauss distribution");
h3->GetXaxis()->SetTitle("x");
h3->GetYaxis()->SetTitle("Normalized");

h3->SetMinimum(0Q) ;
h3->SetMaximum(0.2); 5 .
h3->Draw("H"); Normalize histogram:

SR AR ® vy-ekseni agirlik faktorii 1’e
he il e ; (w) inormalize edildi
® x- eksenismi ve y-eksen
ismi yazildi
® Draw komutunda “H” kullanilarak histogram
cizildi.

}



[KI BOYUTLU GRAFIK

GNU nano 2.0.6 File: macro9.C

void macro9(){

TH2F *h =new TH2F("h","Contour Examples", 300, -4, 4,300,-20,20);
h->SetStats(9);

h->SetContour(200);

float px, py;
for (int 1 = 9; 1 < 250000; i++){

gRandom->Rannor (px,py);
h->Fill(px-1,5%py);
h->Fi11(2+0.5%px, 2*%py-10.,0.1);
}

h->Draw("colz");

Contour Example

Bu makro iki boyutlu
Gaussian grafigi olusturur.

Rastgele say1 (normal) liretimi
icin déngi degiskeni daha
biiyiik bir say1 Ornegin, 25M
secip grafik elde edilebilir.




YIGIN (STACK) GRAFIGI

Default drawing option
GNU nano 2.0.6 File: stack.C

THStack xhs = new THStack("hs","");

THIF xhl = new TH1F("h1","test hstack",10,-4,4);
h1->FillRandom("gaus",20000);
h1->SetFillColor(kRed);

hs->Add(h1);

THIF %h2 = new TH1F("h2","test hstack",10,-4,4);
h2->FillRandom("gaus",15000);
h2->SetFillColor(kBlue);

hs->Add(h2);

THIF %h3 = new THLF("h3","test hstack",10,-4,4);
h3->FillRandom("gaus",10000);

h3->SetFillColor(kGreen);

hs->Add (h3) ;

TCanvas *cs = new TCanvas("cs","cs",10,10,700,900);
TText T; T.SetTextFont(42); T.SetTextAlign(21);

Option "nostack"

cs->Divide(1,2);
cs->cd(1); hs->Draw(); T.DrawTextNDC(.5,.95,"Default drawing option");
cs->cd(2); hs->Draw("nostack"); T.DrawTextNDC(.5,.95,"Option \"nostack\"");
/]  cs->cd(3); hs->Draw("nostackb"); T.DrawTextNDC(.5,.95,"Option \"nostackb\"");
/] cs->cd(4); hs->Draw("legol"); T.DrawTextNDC(.5,.95,"Option \"legol\"");
return cs;

}




ROOT GUI MOD

File Edit Options Tools
PFVA — nano gui1_1.C — 80x24 [0]*sin([1]*X)/x

Uw PICO 5.09 File: guil_1.C Modified

i

TF1 *f1 = new TF1("f1","[@]xsin([1]%x)/x",0.,10.);
fl->SetParameters(1.,1.);
f1->Draw();
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GUI'DEN FONKSIYONA PARAMETRE
AKTARMA

File Edit View Options Tools
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VERI DOSYASINDAN (.TXT VEYA .DAT)
OKUMA VE HISTOGRAM CIZME

GNU nano 2.0.6 File: filel.C

Veri dosyast:

{ °
THLF h("h","count rate",100,0.,5.); expo.dat

ifstream inp; double x; Makro
inp.open("expo.dat"); dosyas:_
while (inp >> x) {h.Fill(x);} .
h.Draw(); * filel.C

inp.close();

) Once histogram tanimlamasi
srnabinbesit sayma

GNU nano 2.0.6 File: expo.dat count rate

Entries 12
Mean 1.667
Std Dev 1.491

0
2
3
4
5
5
6
0
6
5
7
1

Inp: Bir nesne olarak tamimlanir
ve inp.open ile dosya agilir.




ROOT DOSYALARININ
(.ROOT) YAZILMASI

GNU nano 2.0.6 File: rootdosya.C

void write_to_file(){
ROO | ObJject Browser

//hlStOQIam Browser | File Edit View Options Tools

TH1F h("my_histogram","My_Title",100,-5,5); iles | Canvas_1 [X]| Editor 1

&4 % [ Draw Option: - My_Title

// Histogrami rastgele doldur :
i@ hsimple.root Entries 5000

o n ny . . Mean 0.008084
h.FillRandom("gaus"); Std Dev 1016

// TFile ac
TFile out_file("my_rootfile.root", "RECREATE");

// Bir dosyaya histogram yazdir
h.write();

//Dosyay1 kapat

out_file.Close(); Ji2 my_rootfile.root
|44 my_histogram;1
} G+ rootdosya.C

Gr1.c
Gr10.c

Command |

Command (local): ‘75

A[[AILKAYs—-MacBook-Pro:PHBUO ilkayturkcakir$ root
root [@] .L rootdosya.C

root [1] write_to_file

root [2] TBrowser wj




KOMUT SATIRINDANDA ROQOT
DOSYASINDAKII HISTOGRAMI
CIZDIREBILIRIZ
(TBROWSER KULLANMADAN)

LKAYs—-MacBook-Pro:PHBUO ilkayturkcakir$ root -1 my_rootfile.root

Attaching file my_rootfile.root as _file@...

(TFile *) Ox7f847f86b6ad
root [1] _file@->1s
Filexx my_rootfile.root
TFilex my_rootfile.root
KEY: TH1F my_histogram;1 My_Title
root [2] my_histogram->Draw

File Edit View Options Tools

My_Title

Entries 5000
Mean 0.008084
Std Dev 1.016



EK ORNEK




SATIR VEYA SUTUN SEKLINDEKI BILGIYI
OKUMA VE YAZMA (N-TUPLE)

GNU nano 2.0.6 File: ntupl.C

// Fill n-tuple and write it to a file simulating measurement of
// conductivity of a material in different condition of pressure and temperature

void write_ntuple_to_file(){ N—tuple §ek].inde yazimarirn

| TFile ofile("conductivity_experiment.root","RECREATE");

//Initialise the NTuple fa.Yda.la.rl:

TNtuple cond_data("cond_data","Example N-Tuple","Potantial:Current:Temperature:Pressure"); ([ Optlmlze dlSk glrdl ve glktlSl

//Fill it randomly to fake the acquires data 2
TRandom3 rndm; Saglar

float pot,cur,temp,pres; Bir gOk N—tuple satir1 saklama

for (int i=0; 1<10000; ++i) {
' pot=rndm.Uniform(@.,10.); // get voltage lmkanl tanlr'

temp=rndm.Uniform(250.,350.); // get temperature
pres=rndm.Uniform(0.5,1.5); // get pressure

cur=pot/(10.+0.05%(temp-300.)-0.2%(pres-1.)); // current ®* ROOT dosyalarlnln icine \\[=

// add some random smearing (meusurement error) .

tuple vyazilabilir. Sadece
pot*=rndm.Gaus(1.,0.01); // 1% error on voltage
temp+=rndm.Gaus(0.,0.3); // 0.3 abs. error on temperature Sa_-y-]_la_rl deg]_l nesneleri de

pres*=rndm.Gaus(1.,0.02); // 1% error on pressure

| curk=rndm.Gaus(1.,0.01); // 1% error on current Sﬁtunlar $ek]_inde
// write to ntuple depolayabilir. Ornek: N-
| cond_data.Fill(pot,cur,temp,pres); tuple’i yazan ornek bir
}

Makro olusturahm.

// save teh ntuple and close the file

cond_data.Write();
ofile.Close();
}

ILKAYs—-MacBook-Pro:PHBUO ilkayturkcakir$ root -1
root [@] .L ntupl.C

root [1] write_ntuple_to_file
root [2] TBrowser ffj
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=742 conductivity_experiment.root
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