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ROOT: analyzing petabytes of data, scientifically.

An open-source data analysis framework used by high energy physics and others.
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ROOQOT enables statistically sound scientific As high-performance software, ROOT is written ROOT comes with an incredible C++ interpreter,

analyses and visualization of large amounts of mainly in C++. You can use it on Linux, macOS, or ideal for fast prototyping. Don't like C++? ROOT

data: today, more than 1 exabyte (1,000,000,000 Windows; it works out of the box. ROOT is open integrates super-smoothly with Python thanks to

gigabyte) are stored in ROOT files. The Higgs was source: use it freely, modify it, contribute to it! its unique dynamic and powerful Python < C++

found with ROOT! binding. Or what about using ROOT in a Jupyter
notebook?
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sed by high energy physics and others.
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Release 62206 - ROOT

& C # root.cern/releases/release-62206/
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About Install Get Started Forum & Help Manual Blog Posts Contribute

V-1 @ N et Release 6.22/06 - 2020-12-01

relaacas Release 6.22/06 - 2020-12-01
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ROOT enables statistically sound scientific As high-performance software, ROOT is written R( case-NGte
analyses and visualization of large amounts of mainly in C++. You can use it on Linux, macOS, or id Release Notes = — =
data: today, more than 1 exabyte (1,000,000,000 Windows; it works out of the box. ROOT is open in
gigabyte) are stored in ROOT files. The Higgs was source: use it freely, modify it, contribute to it! itg The release notes for this release can be found here. Most notable are added support for macOS Big Sur (11.0), on By dostribution
found with ROOT! bi both x64_64 and M1 (Apple Silicon).

ng

The previous patch release 6.22/04 was not announced due to a fatal issue in the |/O subsystem discovered right
after tagging.

\/ — X :I - |\\\ % fjitij:R Source distribution

Platform Files

source root_v6.22.06.source.tar.gz

» == 7 \EE. - —
‘{ /r j— I) == /f—-l' 7 /r }l/ % T;\ :E) Binary distributions
= )’ J
(J: L\ N IID:[: J: Ej—] 75\7!_\ b\ 7(, U Pstioem) Files Size
T - CentOS7 root_v6.22.06.Linux-centos7-x86_64-gccd Sitangz
N\ \_ O d\ 7 0 — Fedora 30 root_v6.22.06.Linux-fedora30-x86_64-gccS.3tar.0z 25M
j— N / N N O 4 j— '7 ‘ i = 75 i\ Fedora 31 root_v6.22.06.Linux-fedora31-x86_64-gccl.3.tar.gz 225M
% d) ‘f\ E jj ‘f\ 3 / / \ } l/ /(D 7 Fedora 32 root_v6.22.06.Linux-fedora32-x86_64-gcc10.2.targz 227TM
J: L Ubuntu 16 root_v6.22.06.Linux-ubuntu16-x86_64-gccS.4.tar.gz 200M
\TF |
BICH755 L
TR b 7R :
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:~S cd Downloads/

: S 1s
total 287M
drwxrwxr-x 11 higashino higashino 4.0K Jan 4 14:49
-rw-rw-r-- 1 higashino higashino 121M Jan 4 14:46

-rw-rw-r-- 1 higashino higashino 583K Jan 13 14:27
drwxrwxr-x 41 higashino higashino 4.0K Nov 28 00:00
“-rW-rw-r-- 1 hlgashlno higashino 166M Dec 23 18:40
S tar zxvf root v6.22.06.source.tar.gz
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> $ sudo mv root-6.22.06 /usr/local/
> /usr/local/ & WS GBI GITNILE D TIES
= $ sudo mkdir /usr/local
> FER TCRIZE > TWahrbhh il Al
= 7 UFEL&LD, [TaLZ MY Linux] &HT

- https://qiita.com/nys9302/items/a8ddeedd3cd9d0deb332
B EXSE|C
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(=7 # LX) H'/usr/localLL FIZH 5 T & % HESE
> $ cd /usr/local
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ROOTA > X F—JLFE|BE
XS EXZDTA4L I RNYEBNTHLS

S cd root-6.22.06/
- S \ls
bindings configure fonts html LICENSE montecarlo rootx
build CONTRIBUTING.md geom icons Mmacros net sql
builtins core graf2d 1interpreter main proof test

cmake doc graf3id 1o man README tmva
CMakelLists.txt documentation gui js math README .md tree
config etc hist LGPL2_1.txt misc roofit tutorials

> README.md #HB(T7FX b7 714 JL)
> A ZEH THLD  ovitding

$ git clone https://github.com/root-project/root.git

] $ |eSS R EA D I\/I E M d Make a directory for building

S mkdir build
S cd build

- % *L D) Ciokz\ : & 75§\ Run :make and make
$

cmake ../root
make -j8

—1
= DML %
= 75 T L \ Setup and run ROOT

source bin/thisroot.sh
root

14 information](https://root.cern/building-root) regarding building.
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## Building Build = Vv —Xa—RFapar/sq L

Clone the repo gitclone: V—xa—RFogy>ro— R
—HI3IR>THRTHEDOTI ZRRIES

S git clone https://github.com/root-project/root.git

Make a directory for building

S mkdir build AV RANEERTITAL I MU EKED
$ cd build Z Z TlE"build” tb\’)%ﬁﬂ LTW3

—1E->7=-H% 2 ICHEE)
Run cmake and make
K t cmake: AV /SA IILICHBERIERAEDH T B
> cmake ../roo —y—23— FOBRFEEET 5 6EH Y
S make -j8 A VR —NVEET—BOIEFIERSIV L |

make: O /XA JILELT

Setup and run ROOT

S
S Z N TROOTHEEH I NILETS !




* gCC, g++

> —Ad— ROV /XA ILIZHE
* cmake

> A NAILT D128 D
e x11%

> ROOT B %

EZ |ICINELREH D
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c M AZBEBEZFL £9
> Ubuntu® (DebianX)

= § sudo apt install gcc

= § sudo aptinstall g++

= § sudo apt install cmake

> CentOS% (RedHatX%k)

= § sudo yum install gcc
= $ sudo yum install gcc-c++

= § sudo yum install cmake
17 xll%ti%’i




A VA K—=)LTXF-HEER

gCce -V
g++ -v

cmake —version

ATRH DRV B
P2 Aids s s R QRN
F0OK

> A Zgcc & cmakedD H .
A2 A b—=ILL7c
IN— g VESHHT

TW3%

18

J $ gcc -v
Using built-in specs.
COLLECT_GCC=gcc
COLLECT_LTO_WRAPPER=/usr/lib/gcc/x86_64-1linux-gnu/9/1lto-wrapper
OFFLOAD_TARGET_NAMES=nvptx-none:hsa
OFFLOAD_TARGET_DEFAULT=1
Target: x86_64-1linux-gnu
Configured with: ../src/configure -v --with-pkgversion='Ubuntu 9.3.0-17ubuntu1~20.04' --with-b
ugurl=file:///usr/share/doc/gcc-9/README.Bugs --enable-languages=c,ada,c++,go,brig,d,fortran,o
bjc,obj-c++,gm2 --prefix=/usr --with-gcc-major-version-only --program-suffix=-9 --program-pref
ix=x86_64-linux-gnu- --enable-shared --enable-linker-build-id --libexecdir=/usr/lib --without-
included-gettext --enable-threads=posix --libdir=/usr/lib --enable-nls --enable-clocale=gnu --
enable-libstdcxx-debug --enable-libstdcxx-time=yes --with-default-libstdcxx-abi=new --enable-g
nu-unique-object --disable-vtable-verify --enable-plugin --enable-default-pie --with-system-zl
ib --with-target-system-zlib=auto --enable-objc-gc=auto --enable-multiarch --disable-werror --
with-arch-32=1686 --with-abi=m64 --with-multilib-list=m32,m64,mx32 --enable-multilib --with-tu
ne=generic --enable-offload-targets=nvptx-none=/build/gcc-9-HskZEa/gcc-9-9.3.0/debian/tmp-nvpt
x/usr,hsa --without-cuda-driver --enable-checking=release --build=x86_64-1linux-gnu --host=x86_
64-1inux-gnu --target=x86_64-1linux-gnu
Thread model: posix
gcc version 9.3.0 (Ubuntu 9.3.0—17ubuntu1~i0.04)

: $

- S cmake --version
cmake version 3.16.3

CMake suite maintained and supported by Kitware (kitware.com/cmake).

$



cmake L T & D

* $ cd /usr/local

« $ mkdir build root-6.22.06
* $ cd build root-6.22.06

+ $ cmake ../root-6.22.06

ROOTD/NN—2 5 v&E =%
VEZT AL 27 FPYICDITT
BLOHLAET T
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> https://root.cern/install/dependencies/
RedHat% (CentOS, Fedora, SL% &)

Required packages

e make: for /usr/bin/make

e cmake3: for /usr/bin/cmake3 J b u ntu 79: E\ O)

e gcc-c++: for for /usr/bin/g++ (ROOT 6 requires g++ 4.8 or clang 3.4; for SLC5/SLC6)

e gcc: for /usr/bin/gcc :) e b I a n %\‘ &
e binutils: for /usr/bin/Id [——

o e 18 > C Ly 7 /\ |
e libX11-devel: for usr/include/X11/Xlib.h and for /usr/lib/libX11.s0

e |i - - - fuer/i / - 7l N AN 77
libXpm-devel: for /usr/include/X11/xpm.h and for /usr/lib/libXpm.so % -6 b % Z;Q =

o libXft-devel: for /usr/include/X11/Xft/Xft.h and for /usr/lib/libXft.so s

e libXext-devel: for /usr/include/X11/extensions/shape.h and for /usr/lib/libXext.so
e python: (ROOT6 requires version >= 2.7)

o openssl-devel: for /usr/include/openssl/pem.h and /usr/lib/libssl.so and
Jusr/lib/libcrypto.so

As a one-liner:

sudo yum install git cmake3 gcc-c++ gcc binutils A — —
1ibX11-devel libXpm-devel libXft-devel libXext-devel openssl-devel ( )P /-‘ ) ( ( Li ( j/L

21



cmakelZpIn L7=& &

» cmakeZz BT L7 TR o NA LA o7z oI
> WEWE OV NS IILZROHET
> $ sudo make —j4
4 lgF T ar CPUDRL Y F&MERES A
- ALy FEOFIRY ZW T2 HEWL
= A E > THHL D HAWVGEEIES sudo make
- BFEIDY EITHAELAET VRS ILTZESIET TY
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$ source bin/thisroot.sh

$ root

Welcome to ROOT 6.22/06 https://root.cern |
(c) 1995-2020, The ROOT Team; conception: R. Brun, F. Rademakers |
Built for linuxx8664gcc on Dec 23 2020, 02:27:00 |
From tag , 27 November 2020 |
Try '.help', '.demo', '.license', '.credits', '.qui A |

\:I:IILIJ
&
N
Xt
~
()/\~
(}

A
-
i
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> LT/ Y T2 Uy A
s IHSXDTHEDLY ? EBFIRITDAA
> ROOT# &£, ".demo” & AJ]

higashino@ubuntu: ~

Help Demos
higashino@ubuntu: ~ browser

,\
|
1.300000 9.974950 ~framework J‘
|

.400000 9.995736 st
.500000 9.916648 hsimple
.600000 9.738476 —
1.700000 5.463001
. 800000 9.092974 2
.900000 8.632094 | Lot
Real Time = 0.00 seconds Cpu Time = 0.00 seconds filirandom
Real Time = 0.02 seconds Cpu Time = 0.02 seconds
Warning in <TCanvas::Constructor>: Deleting canvas with same name: ci multifit
na49view : Real Time = 0.01 seconds Cpu Time = 0.00 seconds 2

formulat

hidraw

root [2] gt
root [2] .q gerrors

tornado

Taking a break from ROOT? Hope to see you back! -

shapes

geometry

nad9view
file
fildir
tree
ntuplet

rootmarks

Welcome to ROOT 6.22/06 https://root.cern

(c) 1995-2020, The ROOT Team; conception: R. Brun, F. Rademakers

Built for linuxx8664gcc on Dec 23 2020, 02:27:00

From tag , 27 November 2020
Try '.help', '.demo', '.license',6 '.credits',
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Welcome to ROOT 6.22/06 https://root.cern
(c) 1995-2020, The ROOT Team; conception: R. Brun, F. Rademakers
Built for linuxx8664gcc on Dec 23 2020, 02:27:00

From tag , 27 November 2020

Try '.help', '.demo', '.license',6 '.credits',

root [1]

root [1] . “.q” t)\j]?—ﬂéi\ﬂiﬁlbﬂ%

Taking a break from ROOT? Hope to see you back!

2~9
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> BITICEEND AN WEWLWHIELTHEL £ 9
> slackz 2 £ E->TWLWEXL &£ 2

s WOALRILCKAZIZ TWDEIHD ?

= MBTHNIEEA L D BRRREZ H 2 — A< nbslackic
FHBATLTCEET
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