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Neden Kume Bilgisayar?

® Tarﬁ bir gozumleme yapmak i¢in milyonlarca olay iglemek
gerekiyor. Bu hizlica yapmak ancak bir bilgisayar
ciftliginde, kume bilgisayarlar ile olasidir.

® Kume bilgisayarlara ig yollamak i¢gin bir ¢cok yontem var.
= PBS, Condor, Proof...

® Neden TProof?
= ROOT ile birlikte gelir.
= ag ile bagli bilgisayarlari hizlica kumelemeye olanak saglar.
=dizustu bilgisayarda geligtirdigimiz yazilim, neredeyse aynen
kiime'ye yollanabilir. (ek komut yok)

= AMA root ¢ozumlemesi disinda kullanilamiyor. (MadGraph ile
olay uretimini paralel yapamaz.)



BaSI'[ yOntem (kme bilgisayar olmadan)

® ellmde her olaya ait bilgilerin yazildigl, icinde N olay

o0 o o0

hakkinda bilgi olan bir root kutugu olsun.

® Cozumleme yapmak i¢in en basit durumda MakeClass

komutunu kullanabiliriz.

= Eger kutukteki bilgiler bir aga¢ halindeyse (ntuple)

ICLlass>: no dictionary tor class TRootM1ssing

Warning 1in <lClass::
ET is available

root [1] LHCO->MakeClass("hpfbu_a")
Info in <TTreePlayer::MakeClass>: Files: hpfbu_a.h and hpfbu_a.C

generated from TTree: LHCO

= .C kutugune olay dongusu icine cozumlememi eklerim

= root kutukleri yukleyip ¢aligtirir.

= 1 cekirdek ile olaylarin ustunden tek
tek gecerim.

root [0]

Warning
Warning
Warning
Warning
Warning
Warning
Warning
Warning

.L hpfbu_a.C
root [1] hpfbu_a incele

in
in
in
in
in
in
in
in

<TClass:
<TClass:
<TClass:
<TClass:
<TClass:
<TClass:
<TClass:
<TClass:

:TClass>:
:TClass>:
:TClass>:
:TClass>:
:TClass>:
:TClass>:
:TClass>:
:TClass>:

root [2] incele-=Loop!()

& D 3333333



olarak

veri kiitugini a
5% ® MakeClass komutu bu

mekanizmanin iskeletini
tanimlamalari yap.

or: histogramlar Kurar.

= Kilit iglev Loop() komutudur.

olay bilgisini al olay dongusunu igerir.

® Bize sadece kendi
degigkenlerimizi, kendi
histogramlarimizi tanimlayip
doldurmak kalir.

gereken islemleri
yap, histogramlari

doldur

Olay D6ngusu
Tek Cekirdekte ¢alisma yonu

sonraki olaya gec

® cok cekirdek kullanmak bu
vapida zordur




aralel calisma gordnimu

e
o
\ .

yonetici

olayi ver sonucu al. \ >
calisict

® Yonetici: tanimlamalari yapar, uzerinde ¢aligilacak kutugu agar. olay
dongusunu Kurar. igleri sirayla c¢aligicilara yollar, sonuglari alir ve
kaydeder.

® Caligici: kendisinden istenen hesabi yapar. 1 olay isleyip sonucu
dondurur.



| TSelector

® Cok cekirdek ve/veya ¢ok makina ile calismaya hazirlik igin
MakeSelector() komutu kullanilir.
= Kutukteki agacin adi LHCO ise

LHCO->MakeSelector(“incele”) komutu “incele.h” ve “incele.C”
kutuklerini olugturur.

® Gerekli degigskenler diginda 5 onemli iglev kendiliginden
tanimlanir:

Begin() Yoneticide ¢oziimlemenin basinda calisir.
SlaveBegin(): Her Caligicida ¢oziimlemenin basinda calisir.
Process(): Her Calisicida kendisinden istenen 1 olayi isler.
SlaveTerminate(): | Her Calisicida ¢cozimlemenin sonunda c¢aligir.
Terminate(): Yoneticide ¢oziimlemenin sonunda c¢alisir.




Ornek

Begin() ? Genel hazirlik

SlaveBegin(): Yapilacak ¢ozumleme igin degiskenleri,
histogramlari tanimla.

Process(): Yonetici tarafindan yollanan olay! incele, gerekli
hesaplari yap. histogramlari doldur.

SlaveTerminate(): | Doldurulan histogramlari kutuge kaydet. yerel
kutugu yoneticiye yolla.

Terminate(): Farkli ¢alisicilarda yollanan kutikleri birlestir.
Gelen histogramlari ¢iz vs.




Begin

void incele::Begin(TTree x /xtreex/)

{

// The Begin() function is called at the start of the query.

// When running with PROOF Begin() is only called on the client.

// The tree argument is deprecated (on PROOF @ is passed).

TString option = GetOption();

std::cout << "This is the Beginning with option:" << option<< std::endl;
}

' 1 satir ekledik



SlaveBegin

void incele::SlaveBegin(TTree x /xtreex/)

{
// The SlaveBegin() function is called after the Begin() function.
// When running with PROOF SlaveBegin() is called on each slave server.
// The tree argument is deprecated (on PROOF @ is passed).
TString option = GetOption();
std::cout << "This is the SLAVE Begin with option:" << option<< std::endl;
htest = new TH1F("htest","Jet pT",50,0.,500);
fOutput—>Add(htest);
b
® selam et

® histo tanimla
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Process

// The return value is currently not used.

ﬁGetEntry(entry)} » .
if (entry<3) {

std::cout << "Main says hello @entry:'<<entry<<endl;
cout << "#J:"<< Jet_ <<endl;

-}
. for (int k=0; k<Jet_; k++ ) htest—>Fill(Jet_PTI[k]);
return KTRUE; — \, o

®ilk 3 olay i¢in selamla

® PT histogramini doldur



SlaveTerminate

void incele::SlaveTerminate()

{

// The SlaveTerminate() function is called
// have been processed. When running with |
// on each slave server.

std::cout << "Slave says: bye...'"<<endl;

fflsahreHedH<

1n



Terminate

- = = O EE—

void incele::Terminate()
{
// The Terminate() function is the last function to be called during
// a query. It always runs on the client, it can be used to present
S cout << is 1s the terminate'<<endl; ’ )

htest = dynamic_cast<TH1F*>(fOutput—>FindObject("htest"));
. htest—>Draw():
// save the histos
TFile bb("sonuc.root","recreate");
htest—>Write();
L bb.Close();

® Selamla
® doldurulan histogrami bul(yeni root ile gerekmez) ve ¢iz

® histogrami bir kutuge sakla

12



class incele : public TSelect
public :
TTree *fChaln,
TH1F *htest //d

// Declaration of leaf typ

T sn b= + | PR -

iIncele.n

or {
//'p01nter to the analyzed TTree or TChain

and1k hlstogram ) |

® fanimlamay! ekledik

13
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deneme

T htest
Jet P Entries 23929

Mean 233.7
— RMS 117.9

nguMBP13:HPFBU ngu$

'~
oooooooooooooooooooooooooooooooooooooooooo

WELCOME to ROOT

Version 5.34/18 14 March 2014

o . 1000
You are welcome to visit our Web site

http://root.cern.ch

¥ K X X X X X X
¥ K X X ¥ X ¥ X

800

ROOT 5.34/18 (v5-34-18@v5-34-18, Mar 14 2014, 16:29:50 on ma
CINT/ROOT C/C++ Interpreter version 5.18.00, July 2, 2010 600
Type ? for help. Commands must be C++ statements.

Enclose multiple statements between { }. 400
Welcome to the ATLAS rootlogon.C

root [0]

Attaching file HPQ.root as _file@... 200
Warning in <TClass::TClass>: no dictionary for class TRootEv
Warning in <TClass::TClass>: no dictionary for class TRootPh
Warning in <TClass::TClass>: no dictionary for class TSortab 0'] N T e T T T e
Warning in <TClass::TClass>: no dictionary for class TRootEl 0 50 100 150 200 250 300 350 400 450 500
Warning in <TClass::TClass>: no dictionary for class TRootMu

Warning in <TClass::TClass>: no dictionary for class TROOtTau .o wvuscuw o

Warning in <TClass::TClass>: no dictionary for class TRootJet is available

Warning in <TClass::TClass>: no dictionary for class TRootMissingET is available

root [1] LHCO->Process("incele.C")

This is the Beginning with option:

This is the SLAVE Begin with option:

Main says hello @entry:0

T — Tek cekirdek ile denememizi
#1:2 . .

:gi; says hello @entry:2 yaptlk. Slmdl bunu §0k
Sl' : bye... : =

Thi\slei:aﬁe tgiminate geklrdege yayallm'
Info in <TCanvas::MakeDefCanvas>: created default TCanvas with name cl

(Long64_t)0@

root [2] [




eocie - Cok cekirdekicin

ici ve Caligicl bilgisayarlar ayni kutuk yapisinda olmak
zorunda degil. Bagka igletim sisteminde bile olabilirler.

® proof veya prooflite kullanmaliyiz.
= prooflite: kendi makinamizda N ¢ekirdek Kullanmak i¢in

= proof: bir bilgisayar ciftliginde N ¢ekirdekli M makina kullanmak
icin.

® bu yapiy! ¢aligtirmak icin gerekli macro: runProof.C
= root’un // ¢alisma ortamini yiikle.

= caligicilarin ig yapabilmesi i¢in gereken kutuphane veya
duzenleme kutiiklerini yolla (veriyi degil!)

= okunacak ve iglenecek root kutuklerini listele
" hersgeyi caligtir.
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ortam: proof vs prooflite

® Prooflite
= 1 makinada caligir. caligtirmak i¢in ek programa gerek yok.
= kiitikler $HOME/ proof altindadir

® Proof
=N makinada caliglr.
= root ile gelmez, ayrica kurulmalidir: xrootd.slac.stanford.edu
= 2 adet daemon’a ve 1 bigimlendirme kiitiigine gerek var.

» xproofd ve xrootd . -
. yonetici
» xpdd.conf <<-ornek. _
o S . o N bilgisayarin adi
= kutuk yeri bicimlendirme kutugunde verilir.

» Kim yonetici, kim ¢aligici, Kimin ka¢ ¢ekirdegi var vs vs.

® runProof.C icinde proof ve prooflite

if (lite) { W
TProof xproof = TProof::Open(""); =w._
1 } else {
Farkll §€k||de ba§|01'|||r TProof xproof = TProof::0Open("pc-atb-srv-01");
}
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kutukler ve eklemeler

® prooflite ile dogrudan kutuklerin adini veririz.

| TDSet xset;

set = new TDSet("TTree","LHC0");

if (lite) {
set—>Add("HPQ. root");

// set—>Add("abc.root");

}else{
set->Add("root://10.0.1.2//project/analyses/1v10-1. root");
set—->Add("root://10.0.1.2//project/analyses/1v10-2. root");

}

® proof kutukleri nerede bulacagini bilmek zorunda.
= root protokolu ile ulagim. (http:// gibi ama bu root://)

® Bazen ek kutuphaneler gerekebilir:

prbof->UploadPackagé("cards", 1);
proof->UploadPackage("KLFitter", 1 );

® son olarak iglenecek en olay sayisi, bazi se¢enekler ve onceki .C
ve .h kutukleri verilir:

Longb4_t nevt=-1; // a positive integer is the event number
opts=" -FF 1 -S 1"; // use the cmd line
set->Process("dbxAna.C+",opts,nevt);



runProof.C

void runProof(int lite=1){

if (lite) {
TProof *proof = TProof::0pen("");
} else {

TProof *proof = TProof::0pen("pc-atb-srv-01");
I3

proof->SetParallel(3); //using only few cores,the rest for other tasks

TDSet xset;

set = new TDSet("TTree","LHCO0");

if (lite) {
set—>Add("HPQ. root");

// set—>Add("abc.root");

}elseq
set—>Add("root://10.0.1.2//project/analyses/1v10-1.root");
set—>Add("root://10.0.1.2//project/analyses/1v10-2.root");

I3

set—->Process("incele.C");

® "root.exe runProof.C” olarak calistirilir.

18



root.exe
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sonug

Yesil: basarili oldu demek

vim bash

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

(Long64_t)0
root [2] .q
nguMBP13:HPFBU ngu$ root.exe runProof.C

WELCOME to ROOT
Version 5.34/18 14 March 2014

You are welcome to visit our Web site
http://root.cern.ch

LR
* X K X X X X X

ROOT 5.34/18 (v5-34-18@v5-34-18, Mar 14 2014, 16:29:50 on macosx64)

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

Welcome to the ATLAS rootlogon.C

root [0]

Processing runProof.C...

+++ Starting PROOF-Lite with 4 workers +++
Opening connections to workers: OK (4 workers)
Setting up worker servers: OK (4 workers)
PROOF set to parallel mode (4 workers)

PROOF set to parallel mode (3 workers)

PROOF set to parallel mode (3 workers)

Info in <TProofLite::SetQueryRunning>: starting query: 1
Info in <TProofQueryResult::SetRunning>: nwrks: 3

This is the Beginning with option:

Looking up for exact location of files: OK (1 files)
Looking up for exact location of files: OK (1 files)

Info in <TPacketizerAdaptive::TPacketizerAdaptive>: Setting max number of workers p —

Validating files: OK (1 files)

Info in <TPacketizerAdaptive::InitStats>: fraction of remote files 1.000000 B
This is the terminatet objects ... - (1 workers still sending)
Info in <TCanvas::MakeDefCanvas>: created default TCanvas with name cl

Lite-0: a¥1 output objects have been merged

—aaa Fal

Executing on PROOF cluster "nguMBP 13.local" jvith 3 parallel workers:
Selector: incele.C

1 files, number of events 10514, starting evefit 0

Initialization time: 0.1 secs

Processing time: 0 sec

Processed: 10514 events (2.12 MB)
Processing rate: 55047.1 evts/sec (11.1 MB/sec)

" Close dialog when processing is complete [= Smooth speedometer update
Show Logs I Performance plot I Memory Plot | Enable speedometer |
Run in background I Stop I Cancel | Close |
@) © cl
File Edit View Options Tools Hi
Jet pT htest
Entries 23929
- Mean 233.7
- ] RMS 117.9
1000—
800
600—
400—




® 4 cekirdekte
prooflite txt ekran

ILooking up for exact location of files: 0K (100 files)

Looking up for exact location of files: OK (100 files)

Info in <TPacketizerAdaptive::TPacketizerAdaptive>: Setting max number of workers per node to 4
Validating files: OK (100 files)

Info in <TPacketizerAdaptive::InitStats>: fraction of remote files 1.000000

|ITProof::Progress] Total 999345 events |====>...sevssseesees| 24.52 % [36.6 evts/s, 69.8 kB/s]

20

__ baskaciktlar

® grafik ekran

e OO '\ PROOF Query Progress: ngu@Gokhans-MacBook-Pro.local

Executing on PROOF cluster "Gokhans-MacBook-Pro.local" with 2 parallel workers:
Selector: dbxAna.C+
2 files, number of events 0, starting event 0

Hata bildirimi [ wemsess

Initialization time: - SBCS

Processing time: 0 sec *“EVENTS SKIPPED***
- 0 DTt 1008

Processed: 0 events (0.00 MB) (1] S

V4 ~ N
Processing rate: 0.0 evtsfsec (0.0 MB/sec) W

Hatalar gormek icin

Show Logs | Eerformance plot | Memory Plot | Enable speedometer

[T Close dialog when processing is complete IE Smooth speedometer update

Run in hackground I stop | Cancel I Close



1. ve 2. Calisici
ciktilari

21

hatalara bakmak

Enter cluster URL:

[proofimgu@__lite__/

Enter session: I 0 él Get logs info|

Choose workers: Clear | all

Yonetici ciktisi

Retrieving logs: 1 ok, 0 not ok (100 % processed)

i e Start of element log -----------------

ff Ordinal: 0 (role: master)

ff Path: fUsers/ngu/.proof/project-dbx_work-analyses
ff # of retrieved lines: 0

® sol alttaki “display” diigmesi ile ciktilari gorip olasi
hatalari duzeltebiliriz.



xrootd 6rnek bicimlendirme kiitigu

® cat xpd.cf
= xrd.port 1094
= all.export /
= xrootd.async off nosf
= H#H#HProofu nereye kurduysaniz... ben buraya kurdum:
= xpd.port 1093
= xpd.rootsys /cern/root-current
= xpd.workdir /cern/xrootd/proof
= # calisanlar listesi, son degisken=cekirdek sayisidir.
= xpd.worker worker 10.0.1.9 repeat=4

= xpd.worker worker 10.0.1.10 repeat=2
-ooo

® xrootd -c xpd.cf



 Nesneler ve Sinflar

Bol alistirmali ve hizli bir giris
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Root ile ornek

O Roo’r |g|nde Loren’erec’ror smlﬂ var.
=int a=3;
= TLorentzVector p1(-0.1, 0.1, 3500, 3501);
» ilk degerler px, py, pz, E olarak verilir
= pl'in kitlesi ne?
» (3501°2 - 350072) = 83.672
= TLorentzVector sinifi bize bunu Kolayca hesaplar:

» cout << pl.M()<<endl;
» 83.6719

® ayrintilar
= http://root.cern.ch/root/html/TLorentzVector.html

—_—— = = ——

® 2 dakkalik odev:
= yukardaki ornegi yapin
= ayrica pl'in eta, phi, pT degerlerini de yazdirin.

24


http://root.cern.ch/root/html/TLorentzVector.html

parcacik sinif

® Bir parcacik fanimlamak igin LV yeterli mi?
= haayIr!
= hani ya bunun yuku (q) veya basa ozellikleri?

® O zaman ben kendim yeni bir sinif yazayim!
= boylece c++ class vs islerini de ogrenirim

® Deneysel bir parcacik icin neler lazim?
=V olmall
= yvuk olmall
= par¢aclk kendini ekrana yazabilmeyi bilmeli

= Ptcone ve Etcone bilgisi olmali

» i¢ algi¢ta parcacik etrafinda ne kadar pT olgulmug?
» Kalorimetrede parc¢acik etrafinda ne kadar ET ol¢ulmug?

= vb...

23
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C++ da sinif tanimlama

® 2 kutuk lazim
= HPFparticle.h

» burada bildiriler olacak.
» Or: dump() diye bir islev var.

= HPFparticle.C

» burada tanimlamalar, onceden bildirilen iglerin nasil yapildigi anlatilacak.
» Or: dump() iglevi bunu yapar.

® Bazi Nesneye Yonelik Programlama kavramlari lazim.
= Sinif yapmak
» neden sinif yapmak gerektigini ogrendik
= Ozel veriyi saklamak

> siniflarin her bildiklerini paylasmamalari programlari daha gurbuz yapar

= Miras
» bunu ilerde gorecegiz

= Cokbicgimlilik - ekyuk tagima

» bunu zaten biliyoruz. + iglemi iki sayly! toplar ama 2 LV de toplayabilirim.



% On | Iedevam
o hpFParhcle h - b|ld|r|ler

#include "TLorentzVector.h"
class hpfParticle {

public:

hpfParticle();

hpfParticle(TLorentzVector);

hpfParticle(TLorentzVecter;—int);
~hpfParticle();

void dump();

int setCharge( int);

int setEtCone( double );

int setPtCone( double );

int setTlv( TLorentzVector );

int 9O { return p_charge; }

- —
double EtCone() { return p_et_cone; }
-

double PtCone() { return p_pt_cone; }
TLorentzVector 1v() { return p_lvector; }

private:

o

int p_charge;

sinifi baslatmak icin 3 secenek

sinifi kapatmak icin

sinifini ekrana yazmak icin
yukinu vermek icin

Et ve pT vermek icin

LV degismek igin

yukiunu almak icin

LV almak icin

2]

/ Et ve pT almak i¢in

sinifin 6zel degiskenleri

double p_et_cone; -
double p_pt_cone;
TLorentzVector p_lvector;
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® hpfParticle.cpp - tanimlamalar, agiklamalar  ...1

sinifi baglatmak, secenek 1: hic 6n bilgi vermeden

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

hpfParticle:: hpfParticle ( ){

p_et_cone = -999; p_pt_cone = -999; p_charge=-999; // not initialized

p_lvector=TLorentzVector (-1,-1,-1,-1); sinifi baglatmak, secenek 2: LV vererek
}

hpfParticle:: hpfParticle (TLorentzVector 1v){
p_et_cone = -999; p_pt_cone = -999; p_charge=-999; // not initialized
p_lvector=lv;

} kapatirken ek is yapma

hpfParticle:: ~hpfParticle() {}
sinifi baslatmak, secenek 3: LV ve Q vererek
hpfParticle:: hpfParticle (TLorentzVector lv, int g){
p_et_cone = -999; p_pt_cone = -999;
p_charge=q;
p_lvector=lv;

} yuk boyler verilir veya deqgisilir

int hpfParticle:: setCharge (int g){
p_charge=q;
return 0;

}



® hpfParticle.cpp - tanimlamalar, a¢iklamalar

int hpfParticle::

p_charge=q;
return 0;

}

int hpfParticle::

p_et_cone=1iso;
return 0;

}

int hpfParticle::

p_pt_cone=iso0;
return 0;

}

int hpfParticle::

p_lvector=lv;
return 0;

}

.2

——— = — = ———

setCharge (int q){

EtCone bdyle verilir.
setEtCone (double iso){

EtCone bdyle verilir.

setPtCone (double iso){

LV boyle verilir.

setTlv (TLorentzVector 1v){

ekrana boyle yazalim.

void hpfParticle:: dump (O{

std: :cout << "Px="<<p_lvector.Px()<<

<<

" Py="<<p_lvector.Py()
Pz="<<p_lvector.Pz()<< " E="<<p_lvector.E()<<std: :endl;



root'a bunlar tanitmak igin

® Derleyelim

Gokhans-MacBook-Pro:ders ngu$ root -1 -L hpfParticle.cpp+

root [@]

Processing hpfParticle.cpp+...

Info in <TUnixSystem::ACLi(>: creating shared library /users/ngu/ders/./hpfParticle_cpp.so
(class hpfParticle)140515964457280

® Kullanalim

root [1] TLorentzVector vi(-0.1, 0.1, 3500, 3501);
root [2] TLorentzVector v2(-0.1, 0.1, -3500, 3501 ;
root [3] hpfParticle pl(vl,-1

root [4] hpfParticle p2(v2,-1

root [5] p2.SetCharge +1

(int)0

root [7] pl.q

(int)(-1)

root [8] p2.q0)

(int)1 root [17] p3.dump

Px=0 Py=0 Pz=12 E=13

root [10] hpfParticle p3
root [12] TLorentzVector alv(0,0,12,13);
root [13] p3.setTlv(alv);

root [14] p3.1v().M ® 15 dakka 6dev mOIGSL

(const Double_t)5.00000000000000000e+00

® ornekleri siz de yapin



Kkopyalayip yapistirin diye

#include "TLorentzVector.h"
class hpfParticle {

public:
hpfParticle();
hpfParticle(TLorentzVector);
hpfParticle(TLorentzVector, int);
~hpfParticle();

void dump();

int setCharge( int);

int setEtCone( double );

int setPtCone( double );

int setTlv( TLorentzVector );

int q() { return p charge; }
double EtCone() { return p et cone; }
double PtCone() { return p pt cone; }
TLorentzVector 1lv() { return p lvector; }

private:
int p charge;
double p et cone;
double p pt cone;
TLorentzVector p lvector;

}i
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#include "hpfParticle.h"
#include <iostream>

hpfParticle:: hpfParticle ( ){

diye

p_et cone = -999; p pt cone = -999; p charge=-999; // not initialized

p_lvector=TLorentzVector (-1,-1,-1,-1);

}

hpfParticle:: hpfParticle (TLorentzVector 1lv){

p_et cone = -999; p pt cone = -999; p charge=-999; // not initialized

p_lvector=lv;

}

hpfParticle:: ~hpfParticle() {}

hpfParticle:: hpfParticle (TLorentzVector 1lv, int g){
p_et cone = -999; p pt cone = -999;
p_charge=q;
p_lvector=lv;

}

int hpfParticle:: setCharge (int q){
p_charge=q;
return 0;

}

int hpfParticle:: setEtCone (double iso){
p_et cone=iso;
return 0;

}

int hpfParticle:: setPtCone (double iso){
p_pt cone=iso;
return 0;

}

int hpfParticle:: setTlv (TLorentzVector 1lv){
p_lvector=1lv;

return 0;
}
void hpfParticle:: dump (){
std::cout << "Px="<<p lvector.Px()<< " Py="<<p lvector.Py()
<< " Pz="<<p lvector.Pz()<< " E="<<p lvector.E()<<std

::endl;
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e Ozellikler
= Bir parcaciktir. -tamam-
= EK bilgi tagir: olay! tetiklemig mi?

® O halde hpfParticledan alacagl mirasla tanimlanir

ol hPFMuon.h #include "hpfParticle.h"
class hpfMuon : public hpfParticle {
Tetikleme bilgisini vermek igin hem public:
bildiri hem tanimlama ayni yerde hpfMuonC ): hpfParticle(){}:
hpfMuon( TLorentzVector 1v): hpfParticle(lv){};
~hpfMuon(){};

“int setMuInTrigger(bool v) {p_topmutrigdec=v; return 0;}
bool MulnTrigger() { return p_topmutrigdec; }

private:
bool p_topmutrigdec;

o

Muon sinifinin kendine 6zel degiskeni



a4

muon'u kKullanayim:

——— = e — —_———— = —_— -

Gokhans-MacBook-Pro:ders ngu$ root -1 -L hpfParticle.cpp+
root [@]

Processing hpfParticle.cpp+...

(class hpfParticle)140205099640720

root [1] .L hpfMuon.h+

Info in <TUnixSystem::ACLiC>: creating shared library /users/ngu/ders/./hpfMuon_h.so
root [2] hpfMuon ml

root [3] ml.dump

Px=-1 Py=-1 Pz=-1 E=-1

e
o
YQ?®9¢§6X
AL
o?

#include "hpfParticle.h"

class hpfMuon : public hpfParticle {

public:
hpfMuon( ): hpfParticle(){};
hpfMuon( TLorentzVector 1lv): hpfParticle(lv){};
~hpfMuon () {};
int setMuInTrigger(bool v) {p topmutrigdec=v; return 0;}
bool MuInTrigger() { return p topmutrigdec; }

private:
bool p_topmutrigdec;

}i



Bir de electron yapalim

= Bir parcaciktir. —-tamam-
= EK bilgi tasir:

» tetikleyen elektron mu ?, elektron izinin eta ve phi degerleri
(sadece i¢ algictan gelen bilgi)
= hpfElectron.h .

#include "hpfParticle.h"

class hpfElectron : public hpfParticle {
public:
hpfElectron( ): hpfParticle( ){};
hpfElectron( TLorentzVector 1lv): hpfParticle(lv){};

int setElTriggerMatch(bool v) { p_eltriggermatch=v; return 0;}
int setTrkEta(double v) { p_trketa=v; return 0;}
int setTrkPhi(double v) { p_trkphi=v; return 0;}

bool ElTriggerMatch() { return p_eltriggermatch; }
double TrkEta() { return p_trketa; }
double TrkPhi() { return p_trkphi; }

private:
bool p_eltriggermatch;
double p_trketa;
double p_trkphi;

[}



_derleyip kullanmak igin

® derleme

Gokhans—MacBook Pro: ders ngu$ root -1 -L hpfParticle.cpp+

root [@]

Processing hpfParticle.cpp+...
(class hpfParticle)140672730982512
root [1] .L hpfMuon.h+

root [2] .L hpfElectron.h+

Info in <TUnixSystem::ACLiC>: creating shared library /users/ngu/ders/./hpfElectron_h.so

root [4] TLorentzVector alv(-0.1, 0., 5, 13);

root [5] hpf

hpfParticle

® Kullanma heftuon

hpfElectron

root [7] hprlectron el alv ;

root [11] el.lv().Eta
(const Double_t)4.60527017099166613e+00
root [12] el.1lv().Phi
(const Double_t)3.14159265358979312e+00

® 15 dakka odev molasi.

® ornegi ftekrarlayin
® | elektron 1 pozitron tanimlayin
® dump() ile ekrana yazdirin.

kopyalayip yapistirin diye

#include "hpfParticle.h”

class hpfElectron : public hpfParticle {
public:
hpfElectron( ): hpfParticle( ){};
hpfElectron( TLorentzVector 1lv):
hpfParticle(lv){};

int setElTriggerMatch(bool v)
{ p_eltriggermatch=v; return 0;}

int setTrkEta(double v) { p_trketa=v;
return 0;}

int setTrkPhi(double v) { p_ trkphi=v;
return 0;}

bool ElTriggerMatch() { return
p_eltriggermatch; }

double TrkEta() { return p_ trketa; }

double TrkPhi() { return p_ trkphi; }

private:
bool p eltriggermatch;
double p trketa;
double p_ trkphi;

}i



_

®int *p ;

= burada p:isaret¢i ¥

p: igsaret¢inin gosterdigi say!

® new komutu hafizada yer ayirir
= ayirdigl yer *p’nin cinsi kadardir.
» p = new int = 32 bit ayirir
= hpfMuon *ml ;

» ml = new hpfMuon = hpfMuon nesnesi kadar ayirir.

® delete komutu ayrilan yeri siler

= degigkenle isim bitince, silerim. Yoksa programimin
Kullandigl hafiza gittik¢e artar.
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~onceki ornek - isaretciler ile

. . . . root [13] hpfMuon *ml;
® aynl iglerin igaretc¢iler kullanilarak root (14 mi-new nofioncatvy;
root [15] ml->1v().MQO;
)/CIF)ler1(1£5| root [16] cout << ml->1v().M()<<endl;
11.9996
root [17] ml->dump
Px=-0.1 Py=0 Pz=5 E=13

® Benzetme yaplyor
= isaretf¢i — kapak

=»“"new”’ — kavanoz— %

= “delete” = kavanozu Kir
root [20] delete ml

» Kirtlan kavananozun i¢i Yok root [21] m1->dump
Error: illegal pointer to class object ml @x@ 3116 (tmpfile):1

*** Interpreter error recovered ***

® Neden ?
= kavanozun caml, yani hafiza az. Igim
bitince cam kumbarasina geri
atmaliyim. Doganin dengesini koru.
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——— __— — S = —

® caml kirmadan kapaga yeni kavanoz takmayin:

= voksa eski kavanozu te = new hpfElectron(alv);
.. *te=*ae,
kaybedersmlz. sonunda hafiza te->setTlv(alv_up);
biter -> segFaul’r olur. te = new hpfElectron(alv);

*te=*qe,
te->setTlv(alv_down);

delete (ae);

® Diyelim elimde bir ¢ok elektron. muon vb var.
= ka¢ tane kullanacagimi bilmiyorum.

=0 halde ne yapmaliyim? Bunu mu? HAYIR !l
» const int max_muons = 1000;
» hpfMuon [max_muons] ;

= calisir ama hafizay! gerekli gereksiz hep kullanir.
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® STL vector’ler bize sayisini son anda belirleyecegim

kadar nesne ile ¢aligma olanagi verir.

{ vector degiskeni
#include <vector> ;

vector<int> sayi_dizisi; ——

int gelgec;

diziye sayi ekleme
gelgec=2; %L
sayi_dizisi.push_back(gelgec);

gelgec=32;
sayi_dizisi.push_back(gelgec);
gelgec=12;
sayi_dizisi.push_back(gelgec);
gelgec=17;
sayi_dizisi.push_back(gelgec);

dizinin boyu

cout << "dizideki sayi adedi:"<<sayi_dizisi.size()<<endl;

cout << "bu sayilar :"; dizideki i. sayi
for (int i=0; i<sayi_dizisi.size(); i++) { ;

cout << sayi_dizisi.at(i)<<" ";
}

cout << endl;

}

|Z

vector:
vector:
vector:
vector:
vector:
vector:
vector:
vector:
vector:
vector:
vector:
vector:
vector:
vector:
vector:
vector:
vector:
vector:
vector:
vector:
vector:
vector:
vector:

comparison operators
vector::vector
vector::~vector
member functions:
:assign

:at

:back

:begin
:capacity
:clear
:empty

:end

:erase

:front
:get_allocator
insert
:max_size
:operator=
:operator(]
:pop_back
:push_back
:rbegin

:rend
reserve
resize

:size

:swap

® 10 dakika odev molasi: ornegin aynisini yapin


http://www.cplusplus.com/reference/stl/vector/

#include <vector>

void v2() { ' 1
e SO ® ayrica isaretcilerle caligalim ve
gSystem->Load("hpfMuon.h"); .
gSystem->Load("hpfElectron.h"); daha derll_'l'oplu Olsun
/* . ° ° . .
gROOT->LoadMacro( "hpfParticle.cpp"); = blr |§leV elek'l'rOn, mUOn l|5'|'€S| nl
gROOT->LoadMacro( "hpfMuon.h"); .
gROOT->LoadMacro( "hpEElectron.h) hazirlasin, bir bagkasi kullansin.
gROOT->LoadMacro("is.C"); o . .

=v2.C solda, is.C vyi siz yazin.
vector<hpfMuon> muons; ” °
VESECERanEEEEeN QlESEEeE] \ o . is.C elektron ve muon sayilarini
hpfElectron *an_e; bdyle yuklenince ariza veriyor.

ekrana koysun, ayrica pargaciklarin
momentum-enerji degerlerini de.
(bende 8 satirda oldu)

hpfMuon *an m;
TLorentzVector alv;

alv.SetPtEtaPhiM( 31.2, -2.1 , 0.6 , 0.106 );

an_m=new hpfMuon(alv);

an m->setEtCone( 21.1 );

an_m->setPtCone( 13.4 );

an m->setCharge( -1 );

an_m->setMuInTrigger( 0 ); o o L .
muons .push_back(*an m); muon bilgileri basa bir kutikte veya baska bir bicimde olabilir.

delete an m;

alv.SetPtEtaPhiM( 91.2, 1.8 , -0.6 , 0.106 );  Ag/ jsj yapacak kisim, muonlarin elektronlarin doldurulma

an _m=new hpfMuon(alv); o . Cr e gs
an_m->setEtCone( 1.1 ); ayrintilarindan bagimsiz ve oradaki degisikliklerden korunmali.

an _m->setPtCone( 3.4 );
an_m->setCharge( +1 );
an_m->setMulInTrigger( 1 );
muons.push back(*an m);
delete an_m;

cout << "hazirlik tamam, hesaba geciyoruz.'"<<endl; ® ].O daklka OdeV mOIGSI: |5.C yaZIn’ hesapyap

hesapyap ( muons, electrons); |§I€V|n| tanimlasin.
}




