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~ Fifth Edition
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* Reference:
: HE KR
* cppreference.com

* ChatGPT
* Google (Stack overflow)
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AT AKNEEFZSC++7
B ZIRC++EENSEDBYAE

ALICE 151.9 PB 180.7 PB
HY PR % b

ATLAS 488.4 PB 553.1 PB

CMS 235.1 PB 266.0 PB

T s WP | 5 1 GO 0k ) A R

Running jobs: 186292
Active CPU cores: 462900
Transfer rate: 30.67 GiB/sec
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ROOT - C++ N BELE

« Z3xbl0 (LEFHRFNIE I RIRAE)
BENTEIRAY L

* source /cvmfs/sft.cern.ch/lcg/views/LCG_102/x86_64-centos/-gccll-
opt/setup.sh

» which root (f/RIE7E{F Alcgl102E AYROOT)
s SIE— P XHEFEEIRMIEE TEB & (mkdir test)

Azure 2 bl-0 10:57 PM|~| ~

——>>> which root
/cvmfs/sft.cern.ch/lcg/views/LCG_102/x86 7 Der 058 Pl
_64-centos7-gccll-opt/bin/root

c 995-2021, The ROOT Team; conception:
or linuxx8664gcc on Jun 07 2022, 16:01:16

root std:: cout<<"Hello World!"<<std::endl;
Hello World!

root []




C++ BEAZ IR A

* Inta=1;
1 0 1

* cout<<a<<end!;
bool

A bl-0 11:07 PM]~|[~
—>>> root -1

char 1 5 = root a=1;
_ root cout<<a<<endl;
int 4 -2147483648 2147483647 1
unsigned int 4 0 4294967295 root ]
short int 2 -32768 32767
long int 8 -9.2234e18 9.2234e18
float 4 -1.1754e38 3.4028e38 int "unoob—fg< 20; «— &
double 8 -2.2250e308 379762308 6 S LEE
20
TERFIIE

REXT —PintKENETEa! FELER THENL!

RAM



C++ B E

 const BIZRINZE| KB EI®E

* TERAYrootZumka A\ :

e constinta =1;
*a=2:

Azure A2 b1-0 11:23 PM|~[~
-—>>> root -1
root const wnt a = 1;

root a=2
ROOT_prompt_1:1:2: error: cannot assign to variable 'a' with const-qualified type '

nst int'
a=2

Fat

ROOT_prompt_©0:1:11: variable 'a' declared const here
const int a = 1;

co




ZUH a

[
sz — > \ 1 al0]
c —AEEAN. AEXETENIRFES o
4 alZ]
8 al 3]
16 al 4]
*Int al3] ={1,2,3};
* cout<<al0]<<end];
Azure 2 bl-0 11:36 PM]~[~ WARRZEIBEEMNKEEIITE ZE

-—>>> root -1 A gz
' ] & 1B £l
root int a ={1,2,3}; =ET ™ J

root cout<<a <<endl;
1
root []




C/C++ T B

* char namel] = "DarkShine”;
* cout<<name[0]<<endlI
* cout<<name<<end!

* std::string name2 = “DarkShine2”;

* cout<<nameZ[0]<<end|
* cout<<nameZ2<<endl;
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EENSE Sl

* for(int i=0;i<20;i++){

*  cout<<i<<\n"<<endl;
 1f(1>10)break;

* }

* while(1){
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fEst

* Inta =1; it runosh_age - 200 < 1
¢ cout << &a << endl; A

e //U0{a] 7= BR @A

* int *b; o

* //90e] IR 1E

* b= &a;

* /[ EETREAYE

e cout << *p << endl:
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C++ 5]

s 1S KELHIIS|HT SIA—A: “MER—LEMNLITE RS T
* string gword = “Even a pig can learn !";

* string& zhenword = gword;

* // R ER— IR

* zhenword = "But | can not!”

* cout<< gword << endl;
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* class Animal{

public:

I3

Animal(){} //#31& & £X constructor
~Animal(){} /3713 2% £L destructor
double weight;
Int nleg;

/! AT BB XS R
Animal a;
a.weight=10;
a.nleg=8§;

cout<<a.weight<<endl;




LR IRITE 2K

. _ﬁj;ﬂ‘]i%@'l>J’Z%BE§%)?E£%K%T%EEBE%?:J&T—%FF?E%TXE’\J E-E
L
* ROOT X HELFEFNITIRE TR HIA
. %:(!z]fﬁgT—/l\I]LIﬁ)’zcheems.cxxE'\JHiUZIK (EEF—EMmainR
I:I) Animal{

Azure 2 bl1-0 10:55 AM]~[~/tmp public; 1O
— : nima
>>> vim cheems.cxx | Animal(){}

welght;
Azure A2 bl-0 11:02 AM]~[~/tmp nleg;
——->>> root -1 cheems.cxxlj :
cheems( ){
Animal a;
root a.weight=10.
Processing cheems.cxx... a.nleg=8;
8 [Bout<<a.nleg<<endl;

root []




C++4x7K

KINEZEIZEYE 731, {ERcheemsMNXFBAREFIRR,
CHREE, TeAEEETINYE

BANEZRIR LRI, Mg MHEhR!

Animal{
public:
Animal( ){}
~Animal( ){}
eat(){}
sleep(){}
play(){}
weilght;
nleg;

};
Dog : public Animal{
public:
Dog( ){}

~Dog( ){}
nleg=4;

cheems( )
Dog d;
cout<<d.nleg<<endl;

}

root

Processing cheems.cxx...
4

root []




C++2S81E HR&E 3¢

C++ ZIEHR

FiEmSEE, RE/FREEEEER, FAeEEEar=ldT, HRFELLENEEMAZIET.
C++ ENiETIE

FrER) C++ B8l G L T EFER:
EErigh (K10) : ZEE=TRRiTaFeTEts, eiigiraRE,
EEHR: ZUEEEFNER, =S EFRERSE.

HESEENSHETNEEHE R IR R EE 2N — e, EERERZIPMRETIINER, MRETR=.

EHIXN X RONTIERRT:

/2024 -winter-software-tutorial/zhen_material/cheems

S
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ELZFEEMN)
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H K Meat iR

#1nclude<i
TERGTe!

Animal{

public: Jﬁié‘éé'\]eatlzﬂ?i
takeShower( ){cout<<"Animal taking shower™
eat(){cout<<"Animal eating"<<endl;}

Dog : public Animal{ %;\'%?E%l_

public:
takeShowei { ){cout<<"Dog taking shower”<<endl;}

eat(){cout<<"Dog eating”<<endl;} 5}'&&7‘2&5@%

s

s

main( ){ e < e
gnimzl *as %;&?E%’?Eﬁ T)}[@i;‘éﬂj%
0g d; " N &

i - HEXIesrA HeatR X
a—eatlll];

return 1;
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« STL(Standard Template Library) z2C++frEFER—
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std::vector

e #include<vector>

 vector<int> v: //ElIE—vector<int> [t Bt

e v.push_back(1); /3EN—TTE

* v.push_back(4): //BIEN—NTTE
* vsize(); //1k
* v.at(0); //v|0]
5 {TE 140

*//

i 42
0] LA R R BN TTER

1538,

AvectorfyiT=

= 40 v.size()



std::map
* #include<map> //map =key-valuelpairfy & =5

* map<string,int> m;

* m["Zhen"]=18;

* m["Yulel"]=8;

* m["Xullang”]=7;

* cout<<m[“Xulang”]<<end];

* cout<<boolalpha<<(m[*Zhen”]>m["Yulel"])<<end];

 //ETEERE SR HmaptiiRIE, MBRTER RHERILT — L
e, BE—T HHARRF




ROOT

* Reference :
* https://root.cern/doc/master/

* ROOTEEREMIENT Z{FHBH
HIESTLE

» TARZRS T7ER



https://root.cern/doc/master/classTH1.html#a3e45a923ef725a537b4f08709aff6aaa

ROOT File

s EHRIXNXHRIRB TERRT
* /home/wangzhen/tmp/ROOTFILE
/result.root

« FTFIX/N S (root — result.root)
c EFX N XHEEAIRA(S)

———>>> root -1 result.root

root
Attaching file result.root as file0...

(TF1le #*) Ox2cfdoeO
root .ls

TF1lexx result.root
TF1lex* result.root

KEY: TH1D | Gaus

KEY: TTree tree;1 Gaus tree

root []




ROOT File

* IR EFXTHID?
* hl->Draw()

2 — O *
File Edit View Options Tools Help

Gaus

=

h1

Entries,— 10000 'f’ : LA
Mean 49.88 yiry -I—
Std De 9.989 il

400

350

300

250

200

150

100

50

o
=]

—>>> root -1 result.root
root

Attaching file result.root as _file0...

(TFi1le *) 0x2cfd0O60O
root .ls

TF1le*xx result.root
TF1lex* result.root

KEY: TH1D hi;1 Gaus
KEY: TTree tree;1 Gaus tree
root []

XNEAEEE—HIE T 10000748
XLEHFEME KN HEIESL9.88
X EEH F R ZE 29.989

%6400 Z /DA bin,  xEHSE FEl 2 A BRE R



ROOT File

* WA EFX M TTree?
tree->Print()

* tree->Show(0)
tree->GetEntries()

root tree—=Print()
KAk kA ko h kK ARk Ak kAR Ak kA kA AR A AR A AR A AR A A A A AT AR A A A A AR A AR A AR AR A AR A AR A AR A A A A AT AR A A A K
*Tree rtree : Gaus tree *
*Entries : 10000 : Total = 161749 bytes File Size = 83886 *
* : : Tree compression factor = 1.92 *
i’1".'i"ﬁ.’i"ﬁ.’i"ﬁ.’i"ﬁ.’i"ﬁ.’i."i'c.'i"ﬁ.’i’i.’i’i’***********************i."i'c.'i."i'c.'i.'i.'i’i’i’i’***********************i."i'c.'
*Br 0 :value : value/D

*Entries : : Total Size=
*Baskets : : Basket Size=

80709 bytes File Size = 71143
32000 bytes Compression= 1.13

*Entries : : Total Size=
*Baskets : : Basket Size=

80688 bytes File Size =
32000 bytes Compression=

® sk ok ok ok F H

IWERE[R T T4 &TTree?

new TBrowser

root new TBrowser
(TBrowser *) 0x2d33520

root

=8 ﬁ% result.root



X FEH Reference

LJxZith piGYasE S

K, BREFEAMENFAFEAEEAD?
EEE. ENE! EEHA? Google ? ChatGPT ?

- WA RSE, XBEARE

e Little project FEALREEE

SIE— N THIDFH BiL M Title IR ZF

101 bin, SEEIMOZ|10, FHEHMEEFRIJLEGEE, ARBHNH

0| Sk




Project A&B

H1D *h=new TH1D("h","Zhen”,10,0,10):;
FlI(5);
Draw();

o
D R R

>
>

* //Project B B — TFile FF BIEXANTHIDFFHE
* TFile *fout = new TFile(“result_B.root”,"RECREATE");
* // RECREATE X MoptionfRRIREFH B IXP X

« fout->cd(); /3 NS

* h->Write(); //#Ehist 52132
 fout->Close(); //> 4] 315




Ao 6132 T Tree ? Project C

* TTree *t = new TTree(“ P[]V 1Z 51T 247 ™),
o inti;//FEIP—PARHTE%EABranchBH K

« t->Branch(“br_name[{t 4 2 F&00] DL &i); /48 E 211X tree
Hbranch_E &

* for(int ]=0;<100;++)}

° |:J1

o t->Fill(); // IE—>RIXtree / ZAtreetE il— 1 Entry

° )

s JIFTE—NXM, FHIEX NMtree BEIX IR,




LN

UM EN TTree BB T O EUE

* TFile *f = TFile:Open(“/REIROOTFILE.root”,"READ");
* TTree *t = (TTreex)f->Get(“Treed 4 "), //CHAIE H 5@ H 2L AV AL 40

o /AT AXEEE TR E R
o //C++NigHIsRFIRB RN B4
* intbr; /G — DA T ERFHER

A/l

PR
branch

 t->SetBranchAddress(“br_name [1X E

2 o 5z B S fRrbranchfy & =

KIEE 7] ",&br) /B brZE £ Ftreefbranchik 5 2 €
« t->GetEntry(0); /X B Etreemi st N2 7 &1 entry 2

e cout<<br<<endl;




Final Project

o FHUXMROOTI 4 H HIECAL E totalZ &,

HANE— TR HE LK.

* /lustre/collider/wangzhen/tmp/cpp_class/dp_ana.root

9‘:

H¥iX

» Google,ChatGPT, & & 5[ ZABZ IRAVIF K+

X/MvectorE

|||.u
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