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$ root
root [@] .x Poisson.C

root [1] TMath::PoissonI(@, 3) @ ¥393 DRV 5HT 0 HHBIHERIT 4.9%
(Double_t) ©.0497871

root [2] TMath::PoissonI(@, 2.995733) @ ¥13 2.99--- DIFHIL 5.0:-%

(Double_t) 0.0500000 © REEMBEODEZE 95% DISHEETLRIE 2.99-
root [82] TMath::PoissonI(@, 4.60517)

(Double_t) ©.0100000 0 99% DIEMEET LRI 4.60--
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ROOT AT x ¥V bD4HI

© 6 6
$ root @ hist: C++ LDOZE#%E A “h”: ROOT DEIET BEHI

root

[@] THID* hist = new THID("h", ";#it{x};Entries”, 5, -5, 5)

(TH1D *) 0x7fdc3c64c040 OATITUMDEEKIIAEY EICHD

root

[1] TH1D* hist2 = hist @ C++ LETHT=IC hist2 EWSTEHAEEST

(TH1D *) @x7fdc3c64c040 BALEDEETCENTES

root

[2] h O ROOT D1y TUH ETIFHEHIIC

(TH1D *) 0@x7fdc3c64c040 ROOT OEEIDHMMCTEAT I U MMIIND

root
root
root

root

OBJ:

root
root

root
root

OBJ:
OBJ:

[3] hist->Draw() . . .
[4] hist2->Draw() O ZEIENERLLEDT, HBRIZAL

[5] h->Draw()

[6] gDirectory->1s() Q“h’&EWSATI U bE. gDirectory [CEFEENTND
TH1D h . @ at: 0x7fdc3c64c040

[7] TGraph* graph = new TGraph @ TGraph [EAYV XSV THADBED LY
[8] graph->SetName("g") O &b oL ZzEFIIonsd

[9] gDirectory->GetList()->Add(graph) (@ gDirectory [CEBINT D& “g” TEF IR
[10] gDirectory->1s()

TH1D h : @ at: 0x7fdc3c64c040
TGraph g : @ at: Ox7fdc3cObeb10
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ROOT 7 7 T IVICIRFT B4

© 6 6

$ root

root
root
Info
root
root
root

root
root
root
root

(0]
[1]

in <TCanvas: :MakeDefCanvas>:

[2]
[3]
[4]

[5]
[6]
[7]
[8]

TH1D* hist = new TH1D("h", ";#it{x};Entries”, 5, -5, 5)

hist->Draw()

TGraph* graph = new TGraph
graph->SetName("g")
gDirectory->GetList()->Add(graph)

created default TCanvas with name c1l

TFile f("mydata.root”, "recreate”) @ ROOT 771N %ZE#HHREULIZERT S

cl1->Write()
graph->Write()
f.Close()

@ ROOT 77 MIICAT I U h&eBERAD
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© 6 6

$ root
root [@] TFile f("mydata.root”) © ROOT Z71I)LZERIL
root [1] f.1s( O hEEHERIDE. “c1”&LVS TCanvas &

TFilexx mydata.root :
TFilex midata. root “g” &5 TGraph BMREFSNTNS

KEY: TCanvas «c¢1;1cl
KEY: TGraph g1

root [2] TGraph* graph = (TGraph*)f.Get("g") @ ATV PZEREL. Fv+vAFT3B
root [3] TCanvas* can = (TCanvas*)f.Get("c1") Python DIEE [+ v X FRE

ZahiEnweE, b B3 DH EE
root [4] can->Draw() O TCanvas [IREROIRETEERITS

root [5] TH1* h = (TH1*)can->GetPrimitive("h") @ TCanvas RICEEN/=ATI Tt b E
ROHICENTEDS
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BT RN

© 6 6

$ cd RHEA/src
$ g++ hello_world.cxx O IV/I\AZTAVINTILL., ETT7AINEERT D

$ ./a.out O ETIT 71N &ERITID
Hello World!

$ g++ hello_world.cxx O EEbtATaVEDITFD
$ ./a.out XEBEMEZTOSLATEEZIEVWD., —iMICITEELHE
Hello World!

$ g++ hello_world.cxx -02 -0 hello_world @ a.out (IFHLDT. RITT7IINRELTE
$ ./hello_world
Hello World!

$ clang++ hello_world.cxx -02 -o hello_world @ OS X 7£& Clang Z{#EHI %

$ ./hello_world Xg+H+ SO TERULAVINI SHED
Hello World!
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C/C++ DER

© 6 6

$ cat hello_world.cxx
O FER[CHIBNLC &I DIZEUNE. SELTEEZEMED
eIy 5 =T 71 )V%Z #include 335

O 9 main BEHLETIND, MOREEIZET main BE
hoREUHETNS,

return o; © main BT int DIRDEHINHE, CCTCIS—I—R%E
IR UTT main ZiklF75, 0 [FIEER T DEIK,

O {
printf(

3

ROOT DIZHEIFFHFIHRT. main BEI(E ROOT BAENBEICEITLTWD

ROOTS5 OFBE L CINT A, ROOTS6 (& Cling VST A NNk
OS2, A2 7 RAIC main BEEIIRE

ROOT Z{EHHE WAL C+H DFE. dV/I\TILLEWNWEEITTEA0




ROOT ROV UT hDizH

© 6 6

$ cat hello_world.C

O {
printf(

}

. main ERIEERIT DBLERL
h S DIRENLGAY Y —T 71)LE #include T2EML




Python DIEE&

O 6 6
$ cat hello_world.py

def OF
print(

if ==
hello_world()

$ python hello_world.py
Hello World!

$ ./hello_world.py

Hello World!

$ python

>>> import hello_world

>>> hello_world.hello_world()
Hello World!

Q@ XUV T MAET Python ZFUH T EEICHE

O EHHDEZRDLT. def ZfES

©1DH. 2 DOHDODVPHSTRHE

O python AV YV RICRIVVUThZERDES
O ETT77IIVELTES

® module &ELTES

ESAHECETAEED DD

» XY % python OV Y RICEfTEES

» R UTRBE®RZEITURSBT python AV Y REEHTED
» module & ULTEDHE (import 95)
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ROOT A7UTHT main ZRERS B

O 6 6

$ cat main.C

O A

return Q;
)y
$ root
root [@] .x main.C
Error in <TApplication::TApplication>: only one instance of TApplication allowed

| Welcome to ROOT 6.06/04 http://root.cern.ch |
| (c) 1995-2016, The ROOT Team |
| Built for macosx64

| From tag v6-06-04, 3 May 2016

| Try '.help’, '.demo’', '.license', '.credits’', '.

/Users/oxon/.rootlogon.C:38:7: redefinition of 'fontid'’
Int_t fontid=132;

/Users/oxon/.rootlogon.C:38:7: previous definition is here
Int_t fontid=132;

H LU <IESN main TIZ%E <. ROOT AFifzlCEDHET
main (FEHEAEEED T, ROOT XV YU TJrANTIEEDLEWC &
~/.rootlogon.C #* 2 B0 HENT IS —Z2HWLTWD



http://root.cern.ch

54U ROOT 2 (FL vl (C++)

© 6 6

$ cat first_script2.C
( nbins, nevents) {

* hist = O TED C++ OHBFRIEMICIEZ. THID hist(“myhist”--) &F3
new ( , , nbins, -5, 5);
hist->FillRandom( , hevents);
hist->Draw();
3
$ root
root [@] .x first_script2.C(500, 100000)
root [1] myhist—>GetName()
(const char *) "myhist”
root [2] gROOT->Get("myhist”) @ ROOT BBZFTATI TV RDERBZELTIS
(TObject *) Ox7fe79d0572d0

root [3] myhist © ROOT TIXARIZEE>TATITIRDT RLAZRDO HES
(THID *) 0x7fe79d0572d0

root [4] delete gROOT->Get("myhist”) @ delete TA T I TV FZEXTEY ELHHBETE.

root [5] gROOT->Get("myhist") ROOT DEEHSEAND
(TObject *) nullptr

C++ [CIFRTO—7 (scope) EWSBRNFET D

{} PE#ZRITDE, ZOZEHIIBATCLES

new LCAT IOV RDT7 RLRZRA VIEHE LTRSS &, delete AAIEIIND =
TAT IO MHXAEY EASEZEWL (B THT1D* hist (FIEZ D)

ROOT A" “mvhist” WD RZFIDATI U hEELEELTVWADT. BHOSHBTES

21




new ZEHDLLVE

© 6 6

$ cat first_script2_wo_new.C
( nbins, nevents) { @ R1 VY THWEHICT D
hist( , , hbins, -5, 5);
hist.FillRandom( , hevents);
hist.Draw(); @ XV/\BE#OHEUHEHULIE -> TGS . ZES

3

$ root
root [0] .x first_script2_wo_new.C(500, 100000) € TCanvas [C{AHERRETNLL)

root [1] myhist->GetName
input_line_79:2:3: use of undeclared identifier 'myhist’

(myhist->GetName()) OATI TV RHPEATNWADT, ROOT BLEEICEE LTLVEL

root [2] gROOT->Get("myhist")
(TObject *) nullptr
root [3] gROOT->1s()

CDESNCIHBIEND C++ TIFERE

ROOT DF{E. ERLIAT IO R0 ) T METRICES| S
= B EET L 72 L)

MNA VT ZFEDIENWE NN TELL
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Python DIEE&

© 6 6

$ cat first_script2.py
import ROOT

def (nbins, nevents):
global hist
hist = ROOT.TH1D( : , nbins, -5, 5)
hist.FillRandom( , hevents)
hist.Draw()

$ python

>>> import first_script?

>>> first_script2.first_script2(500, 100000)

>>> first_script2.hist.GetName()

'myhist’

>>> import ROOT

>>> ROOT.myhist.GetName()
'myhist’

. Python HEIRIC. AR ZRITDEZDEKIIEZTCLED
. C++ D delete DY T BEEELEE<S/2H. ATI I NEAREERD
. CNZREICIE global Z#7EES
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B (Type)

. C/CH+ (CIFBIA D D
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» FFSRUEZE @ unsigned char 75
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» 32bit OS N 64 bit AT int DREETHED
. ROOT CIFREMKRFZE< I, Short_t
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272X (Class)

L BRBEHOEETEOERERDICLL, B T&D

Ay
I EREDEEN CTEINTESD, BEENMTEERN,
+ TGraph ¥ TH1D (& ROOT i"EFD T 2 X

» REBICT —Y BPEVIREE DFIEBR

» ZHL. Y1 ML EDXFIER

» Draw () ¥ GetStdDev() ZmE DX >/ \EE#

ct
O

26



C++ DTS ADH

© 6 6

double x1 1.5, y1 = 2.3, z1 = -0.4;
double x2 -3.1, y2 = 5.6, z2 = 1.9;
double x3 = x1 + x2, y3 =yl + y2, z3 = z1 + z2 Q@BEIFITPLPIELEDISLEH

Vector3D v1(1.5, 2.3, -0.4);
Vector3D v2(-3.1, 5.6, 1.9); _ _
T ED B = ] % @ U5AICTBTETLDERHMIC

s BERZE TV TARICEKEHDCETIKWNWPIT LD
. BET—YICROY. BATEYITAICTED




fBEZI S5 ADH (Vector3D.h)

© 6 6

VECTOR_3D
VECTOR_3D

Vector3D {
private:
fX;
fY;
fZ;

public:
Vector3D();
Vector3D( X, Yy,
Vector3D(const & other);
virtual ~Vector3D();

virtual X() const { return fX; }
virtual Y() const { return fY; }
inline virtual Z() const;
virtual Print() const;

"5E) NV Y—TF7TI)IC, BREFY-RT71IICELDH—H&
iy

L ILERTFIEFENFEN .h/ hpp/.hxx/.hh IR ED .cc/.cpp/.cxx & &




{ERAHl (Vector3D _main.cxx)

© 6 6

O {
Vo ;
vi(1.5, 2.3, -0.4);
v2 = Vector3D(-3.1, 5.6, 1.9);
v3i = vl + v2;
vad(vl - v2);
product = vl * v2;

vo.Print();
vl1.Print();
v2.Print();
v3.Print();
v4.Print();
printf( , product);

return 0;

B THESTEAYSY—T 71 )% #include 32 & T, H/fo/at¥sae
LTEZDEDICHD




X171

© 6 6

$ g++ -c Vector3D.cxx

$ g++ -c Vector3D_main.cxx

$ g++ Vector3D.o Vector3D_main.o -o Vector3D
$ ./Vector3D

(x, Yy,
(x, v,
(x, vy,
(x, Yy,
(x, Yy,

(0.000000, 0.000000, 0.000000)
(1.500000, 2.300000, -0.400000)
(-3.100000, 5.600000, 1.900000)
(-1.600000, 7.900000, 1.500000)
(4.600000, -3.300000, -2.300000)
.470000

w RTD7AIEIBRAVINAILL. ATV T7A0)b (o) ZERT
%

s RRICAT IO 7AIVEEE L. ET7717IVAEED




Python MY 5 ADH (vector.py)

O 6 6

(self):
% (self.x, self.y, self.z)

(self, other):
Vector3D(self.x + other.x, self.y + other.y, self.z + other.z)

(self, other):
return Vector3D(self.x - other.x, self.y - other.y, self.z - other.z)

(self, other):
return self.x*other.x + self.y*other.y + self.z*other.z

. CH ZIEEETANNEDESDT., K<K<EHENRTLIZEW
. HLETHIED T, ERICITBEED ATV ZEESCEDANEL




X171

© 6 6

$ python vector.py
(x, v, = (0.000000, 0.000000, 0.000000)

(x, vy,
(x, Yy,
(x, vy,
(x, vy,

(1.500000, 2.300000, -0.400000)
(-3.100000, 5.600000, 1.900000)
(-1.600000, 7.900000, 1.500000)
(4.600000, -3.300000, -2.300000)
= 7.470000
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