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© 6 0
$ git clone https://github.com/akira-okumura/RHEA.git @ L R¥Y MUZEIO—VT D

X CCTgit AVY RBBBHESH NS

$ cd RHEA @ i EHEE
$ 1s
Makefile RHEA.bib RHEA. tex

README .md RHEA.bst
$ make % make BXUVHZAEE LaTeX BIENE © make Z#E1T

$ 1s O RHEA.pdf D4R ZERESE
Makefile RHEA.bbl RHEA.bst RHEA.out RHEA.toc

README.md RHEA.bib RHEA.dvi RHEA.pdf
RHEA.aux RHEA.blg RHEA.log RHEA.tex

$ open RHEA. pdf * macOS 0)15'3‘% 6 RH EAPdf EE‘ﬁ(

$ xdg-open RHEA.pdf ¥ Linux 58S
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cd RHEA

git pull O LRI MY DORIMIRZEIE
make O BE PDF 4T S
open RHEA.pdf

xdg-open RHEA.pdf
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O 6 O

cd ~

curl -0 https://root.cern.ch/download/root_v6.08.06.source.tar.gz

cd /usr/local QV—AO—FR=EEELTLS
sudo tar zxvf ~/root_v6.08.06.source.tar.gz @ /usr/local [CER

¥ sudo NMEZ LT ITNIE, YRXATLBEE(IC
Bddh. MOBFRICERITS

$ cd root-6.08.06
$ sudo ./configure (3] conﬁgure T

(B )
Enabled support for asimage, astiff, bonjour, builtin_afterimage, builtin_ftgl,
builtin_freetype, builtin_glew, builtin_l1lvm, libcxx, cocoa, explicitlink, fink,
fftw3, fitsio, gviz, genvector, krb5, ldap, mathmore, memstat, opengl, python,
rpath, search_usrlocal, shared, sqlite, ssl, tmva, vdt, xml.

To build ROOT type:

make X CCETHNIF configure [FATH

% ROOT 6.09.02 »*5 configure + make (35 AEEFDENWKLSTT



https://root.cern.ch/download/root_v6.08.06.source.tar.gz

O 6 O

$ sudo make -j 8 O make 1T
(BHS)

root [0]
Processing hsimple.C. ..

hsimple : Real Time = 0.07 seconds Cpu Time
(TFile *) 0x7fb0fae560c0

ROOT BUILD SUCCESSFUL.
'source bin/thisroot.[c]sh’' before starting ROOT ===

X CCERTHNITEID R




ROOT LIk (BEEEER TP SI1Z5)

O 6 O

cd ~
curl -0 https://root.cern.ch/download/root_v6.12.06.source.tar.gz

cd /usr/local QYV—AO—-RZEELTLS
sudo tar zxvf ~/root_v6.12.06.source.tar.gz @ /usr/local [CER

cd /usr/local/root-6.12.06

mkdir cmake_build © build DIEFAIEAE
cd cmake_build

sudo cmake .. O CMake 1T % Homebrew

$
$ sudo cmake3 .. * Yum
€=12))

-- Configuring done
-- Generating done
-- Build files have been written to: /usr/local/root-6.12.06/cmake_build

¥ CCETHNIE CMake (IRETH




ROOT LIk (BEEEER TP SI1Z5)

O 6 O

$ sudo make -j 8 O make =17
(BHS)

[100%] Generating tutorials/hsimple.root
Processing hsimple.C...

hsimple : Real Time = 0.06 seconds Cpu Time = 0.05 seconds
(TFile *) Ox7f9f7cda9760

[100%] Built target hsimple

X CCERTHNIIEI AT




O 6 O

cd ~
curl -0 https://root.cern.ch/download/root_v6.12.06.source.tar.gz
tar zxvf ~/root_v6.12.06.source.tar.gz QYV—RAO—FrRZEELTLD

0 -/ [CER
cd root-6.12.06

mkdir cmake_build
cd cmake_build © build DIEFZEREE

$ cmake ..
$ cmake3 .. O CMake =17 % Homebrew

(B) * Yum
-- Configuring done

-- Generating done
-—- Build files have been written to: /usr/local/root-6.12.06/cmake_build

¥ CCETHNIE CMake (IRETH
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$ make -j 8 O make Z£17
(A1)

[100%] Generating tutorials/hsimple.root
Processing hsimple.C...

hsimple : Real Time = 0.06 seconds Cpu Time = 0.05 seconds
(TFile *) Ox7f9f7cda9760

[100%] Built target hsimple

X CCERTHNIIEI AT




RIEZHDEKE (bash ¥ zsh DIHFS)

O 6 O

$ cat ~/.bashrc
cd /usr/local/root-6.12.06

source bin/thisroot.sh
cd - > /dev/null

$ source ~/.bashrc

$ echo $ROOTSYS
/usr/local/root-6.12.06/cmake_buiid
$ echo $PATH

% zsh DIBHIF .zshrc [CESHAZ D

¥ .bashrc D& (ROOT HDR/I\FZTE)

X FIEEITE
X RIBEHD N DOMEINENS

/usr/local/root-6.12.06/cmake_buiid/bin:/usr/bin:/bin:/usr/sbin:/sbin:/usr/

local/bin:/opt/X11/bin

% root VY RIE SROOTSYS/bin LFIC




ROOT DieEi&#R Y

O 6 O

Welcome to ROOT 6.12/06 http://root.cern.ch
(c) 1995-2017, The ROOT Team

Built for macosx64

From tag v6-12-06, 9 February 2018

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

root [@] std::cout << "Hello World!\n";
Hello World!

root [1] .q

$

Data Analysis Framework

Conception: Fene Drun, N'cns Rademacers

Core Engineering: Ilka Antcheva, Bertrand Ballenot, Arirudna Boge, Rene Erun, Philippe
Canal, Olivier Couet, Gerarcc Ganks, Andrel Gheata, Win _avnigsen, Pare Mato, Lorenzo
Moneta, Axel Naumann, Valer Onuchne, Danio Pipam, Tmur Poch2ptsov, Fons

$ a 1 i a S roo t: " roo t = ]_ " Rademakers, Fau RuUssD, Matevz Tadel, vVassi vassiiey, Woute” varkerke,

$ root X REABEDHHEHAD
root [0]

Version 6.06/00




Python 3 Z{E5155

O 6 O

$ sudo cmake .. -DPYTHON_EXECUTABLE=/usr/local/bin/python3 % Homebrew

$ sudo cmake3 .. -DPYTHON_EXECUTABLE=/usr/bin/python3.6 * Yum

(&)

-- Configuring done
-- Generating done
-- Build files have been written to: /usr/local/root-6.12.06/cmake_build




configure & make > CZ(C ?

= configure (Y& C &HR)

» Linux ¥ macOS TY—XO—kH BV I Iz 7ZEIL R T DEE(CTHEECBICT DAV
> R (Autotools WSV 7 hA configure AN Y RZE4RR)

» SIERIRIBICIO U T, EIVRCRERMDS AT SUDEEZRANCD, OSHEDHREZ
LNz ds

» BREEINRDAT Y 3V aiEET D EEHEE
B Z (X ./configure --prefix=/opt/local & &

» Makefile Z&RT D
= make
» Makefile CEMNIABIC LA DT 28OV —RDA—RZIERIAVINTIIL. UV DD
ROOT THNIF. ROOT DEEZA TSV EERITIT 71 ILZERK
SROOTSYS/bin/root ¥ SROOTSYS/lib/* hMEBND
B3 f https://github.com/akira-okumura/RHEA/blob/master/Makefile
iV 7 b = 7 Tld make install WS AN Y RERKELH, ROOT TIEFARE

T /N —IBEYXFT A (Homebrew ¥ Yum) B -STWBAD T, FhiL
TEEZTTVIFBEENZ L ((Tix A =)

v

v

v

v
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_BITLIC
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CMake TOEI R

O 6 O

cd ~
curl -0 https://root.cern.ch/download/root_v6.08.06.source.tar.gz

cd /usr/local QYV—AO—-RZEELTLS
sudo tar zxvf ~/root_v6.12.06.source.tar.gz @ /usr/local [CER

¥ sudo PMEZEIFTNIE. YAXATLEEBEIC
WX Db . MDBFRICERT S

$ sudo mkdir root-6.12.06/cmake_build

$ cd root-6.12.06/cmake_build

$ sudo cmake .. © CMake Z=E1T
(BE)

-- Configuring done

-- Generating done

-- Build files have been written to: /usr/local/root-6.12.06/cmake_build
$

X CCETHNIE CMake (3RETH



https://root.cern.ch/download/root_v6.08.06.source.tar.gz

CMake TOEI R

O 6 O

$ sudo make -j 8 O make 1T
(BHS)

[100%] Linking CXX shared library ../../lib/libEve.so
[100%] Built target Eve

[oxon@oxon2014 cmake_build]$

X CCERTHNITEID R




L& &EEATHD

O 6 O

$ cd $ROOTSYS/tutorials/ QOFa—hrUZIEESEICEE
$ root @ ROOT %=i#cH)

Welcome to the ROOT tutorials
X rootlogon.C B"FEET DT, RAXVEZ—IDELESD

".x demos.C"” to get a toolbar from which to execute the demos

!

Type

!

Type ".x demoshelp.C” to see the help window

==> Many tutorials use the file hsimple.root produced by hsimple.C
==> Jt 1s recommended to execute hsimple.C before any other script

root [0] .x demos.C © demos.CEWS AUV Y T hESETT
root [1]
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2686.L

Help Demos
browser
framework
first

hsimple

formulait

surfaces

fillrandom
fit1

hidraw
graph
gerrors
tornado
shapes
geometry
nad49view
file
fildir
tree

Ele Ed View OQptions Tools

Help

hsum \)

multifit \

This is the total distribution

total

ntuple1

rootmarks
S —

Entries
Mean

30000
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1.411

Std Dev

............................................................................
B e 1 (P S DT TP

"Eile Edt View Options Tools

[he

Example of several fits in subranges

h

Entries
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ROOT £.06.02 RO - lssue #5 - akira-chkurmnuray/RHEA
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RWERSI (X—=ILDIHFE)

ROOT OV Y RZEETLTE command not found ERRSNEEI CTEFHA. HICEZEREEIL
BWTUL &DhH%
B SiE

-0S X 10.9
- ROOT 6.06/02

B ANIVAE

Bt PDF DDA &R UL configure. make TEIL RUA. EEEERNZVDT SHOME/
root-6.06.02 CTEJL R UL 7=,

B K

root AN Y RARDHA LA

S root

bash: command not found: root

Bl /cCE

- SHOME/root-6.06.02/bin/root K" FHET D DIIHEZR L 7=
-which root Z%17 L% root not found &2

CCEFETENTHNIL TPATH ME>TULEWLDS echo SPATH &=L A, .bashrc 5L A,
EITIRIETED
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Gaussian Histogram (o = 1)

_ myhist

800}~ ean 0008321
— Std Dev 1.008

700 —

6003—

5003—

400f—

3005—

2003—

1003—

© 0 0 - .,

$ root

root [@] THID* hist = new TH1D("myhist”, "Gaussian Histogram (#sigma = 1)", 50,
-5, 5) QO BHICIHUTISTVPER NI S LZED
root [1] hist->FillRandom("gaus"”, 10000) O - IRIFDIREET D

root [2] hist->Draw() O EET 3

Info in <TCanvas: :MakeDefCanvas>: created default TCanvas with name c1
root [3] c1->SaveAs(“hist.pdf”) O HICREETS

v ROOT A UHTVHI C++ ZfRIRTES
v ROOT Z7OVZHIC1 738 DAHNLEFTTS
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DUBRRR (FTHEABEEESRULTIESTW)

O 0 0
root [@] THID* hist = new TH1D("myhist”, "Gaussian Histogram (#sigma = 1)", 50

=5, 3) Q@ THID &\\5 1 RITE X RIS LEISAD
AVAIVIAR (ATIVxUR) Z#HTZICED

O IVANSIYDE|ET. ZDHERERDSD
root [1] hist->FillRandom("gaus"”, 10000)

OATITIONIHLTEL EEEETD. CDIFBTII.
HO A% (IEM27) TEEZ 10,000 [EFESHD

root [2] hist->Draw()
O %2<D ROOT VS5 AR(F. Draw() EVWS AV Y R

(XAVINEE) ZFRATHEHBEIBDCEDNTED
Info in <TCanvas: :MakeDefCanvas>: created default TCanvas with name cIl

O EEx (FvV/I\R) ZE>TULWELDT, T7A)I K
DRKEETDEDH c1 EVWS LTI THENICESONS

O Draw L7=HI3. 8L GEFREN TREFRGE, c1H
ROOT DATI T IV REDT. XYY RZEEZLEFED,
HAMIC PDF TIREI B E (EPS TS EEFE D),

root [3] c1->SaveAs(“hist.pdf”)




O 6 O

$ cat first_script.C O RXOUTHRELT, FZ7AIIICEBVTLERS, .CEWVWS
HERTFZfES DD ROOT TIE—HARHY

void first_script() O TJ71IVAERIUBARHICTSCE

{
TH1D* hist = new TH1D("myhist”, "Gaussian Histogram (#sigma = 1)", 50, -5, 5);
hist->FillRandom("gaus”, 10000);
hist->Draw();

3

$ root
root [0] .x first_script.C © x&L\5 ROOT DEIBFIVY REED>TEITIS




$ git clone https://github.com/akira-okumura/RHEA.git

$ cd RHEA

$ 1s

Makefile README.md RHEA.tex fig

$ cd src

$ 1s first_scriptx

first_script.C first_script2.C first_script2.py first_script3.C



https://github.com/akira-okumura/RHEA.git

BEIC5 | EeFHc B THAEZEH S

O 0 O
$ cat first_script2.C O 5| =EF > IR ET=1ET 7 1 IVICHED

void first_script2(int nbins, int nevents)

{

TH1D* hist = new TH1D("myhist”, "Gaussian Histogram (#sigma = 1)", nbins, -5,
5);
hist->FillRandom("gaus”, nevents);
hist->Draw();

}

$ root
root [0] .x first_script2.C(500, 100000)

O ETRICSIHERI_ENTED




AV LTRITS B

O 6 O

$ cat first_script3.C Q@ IVINTILTEELKESIC, A\vF—=—T71)%&
#include "TH1D.h" Eo et — RT3

void first_script3(int nbins, int nevents)

{
TH1D* hist = new TH1D("myhist”, "Gaussian Histogram (#sigma = 1)", nbins, -5,

)5
hist->FillRandom("gaus”, nevents);
hist->Draw();

}

$ root
root [@] .x first_script3.C+(500, 1000000)

O IVINTIVFTBREERT7IINRADESBIC+ZDI1TD,
B\ LETOI S LDIHE, DIBRENF LT D,

Info in <TMacOSXSystem::ACLiC>: creating shared library /Users/oxon/git/RHEA/
src/./first_script3_C.so

O IVINTIBHFDEESL TSV (so) BERKEIND

Info in <TCanvas: :MakeDefCanvas>: created default TCanvas with name c1




Python 51T S

O 0 O
$ cat first_script2.py

import ROOT @ SROOTSYS/lib/ROOT.py &1 ViR— T D

def first_script2(nbins, nevents): @ C++ &#E&E & UTII—EIED. XUEHDELEED
global hist
hist = ROOT.TH1D( 'myhist’', 'Gaussian Histogram (#sigma = 1)', nbins, -5, 5)
hist.FillRandom('gaus’, nevents)
hist.Draw()

$ ipython

Python 3.6.5 (default, Mar 30 2018, 06:41:53)

Type 'copyright', 'credits’' or 'license’ for more information
IPython 6.2.1 -- An enhanced Interactive Python. Type '?' for help.

© BRDRAIIYT 1 VIR—KT B

first_script2.first_script2(500, 100000) O B¥ZERUHT
Info in <TCanvas: :MakeDefCanvas>: created default TCanvas with name cIl

XMICEPDHFIEHDERT
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O 6 O

$ root

root [@] THID* hist = new TH1D("myhist”, "Gaussian Histogram (#sigma=1)", 50,
=3, 5)

root [1] hist->FillRandom("gaus"”, 10000)

root [2] h QCCTHT*XF—%F D&

O E@HRIEN -

root [2] hi Ohi FTAALEHICHYTEFTDE hist TSN
root [2]

root [2] O XAV vy REEZHETICIE hist-> XFTAALY D
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. Control + R (C-r & Cirl-r EAEETEXT) TEAEDANZRER TS
z

» WEWSIEXRLAZL

» WEWBAZDLZEW
= —VILZE)

» FTAEH C-p (previous). C-n (next). C-f (forward). C-b (backward)
1TEE & 17K C-a (ahead). C-e (end)
RE1F—(FEHEL
BICAZLEZF &) DF—(CEL
A F—DEH Caps Lock DFE. Control CEEMZ DREZET D
EICENSDNHD (Emacs ¥ shell ZAU)

» C-hy C-d. C-k. Cvy. CtHDIFEF]

» Delete ¥ Backspace F—HH10750)

v

v

v

v
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FROOT User’s Guidey
https://root.cern.ch/root-user-guides-and-manuals
HTML kiR PDF bk (642 X—2 1)
BERZITEEEFLUVWARERS

E

HETRRZEMNMITRIFLFEATE TR

. Reference Documentation

» https://root.cern.ch/doc/master/index.

» CH DY —AXAA— RO oBEE RSN

» FIZIFERART S LDT S AHMA%Z LTWDAH:
https://root.cern.ch/doc/master/classTH1.html Z&FRT

ntml

HTM

1E

BfE 9 DTS
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