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Introduction to ROOT ROOT的主页，由CERN维护。

基于面向对象设计的数据分析软件框架！

Nature 522 (2015) 68-72

http://dx.doi.org/10.1038/nature14474


What is CERN ?

欧洲核子研究中心

瑞士日内瓦
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The LHC at CERN 

100 m below surface

ATLAS和CMS是交叉确认任何新发现的关键！
如 2013年3月两个实验宣布发现Higgs玻色子。



• To fulfill its  goals，CERN has always been pushing the limits of
computing technology.

 While searching for a solution for remote information
exchange between physicists Tim Berners-Lee invented 
the web.

 The immense data collected at CERN required the LHC Computing
Grid for distributed processing and storage, anticipating many cloud concepts.

 In general, strong do-it-yourself attitude.

Computer Science at CERN 

世界第一个网站于1990年12月20日上线，
当属的网页属于CERN。直到1991年8月才
正式公开，成为互联网的基础！



What’s ROOT ?

Brief overview of ROOT and its functionality
before starting to use it



ROOT in a nutshell



ROOT: An Open Source Project



Why ROOT ?



• Members: a “has a”
relationship to the class.

• Inheritance: an “is a”
relationship to the class.

物理分析软件ROOT

 Class: the description of a “thing” in the system
 Object: instance of a class
 Methods: functions for a class
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Object Oriented Concepts



ROOT Application Domains



Histogramming, Fitting,  Statistics
Graphics (2D, 3D)

 I/O to file or socket: specialized for histograms, Ntuples (Trees)

Collection Classes and Run Time Type Identification

• User Interface

 GUI: Browsers, Panels, Tree Viewer
 Command Line interface: C++ interpreter CINT
 Script Processor (C++ compiled C++ interpreted)
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ROOT Services/Utilities



ROOT Libraries



The packages provided by ROOT include those for
 histogramming and graphing to visualize and analyze distributions and functions, 
 curve fitting (regression analysis) and minimization of functionals, 
 statistics tools used for data analysis, 
matrix algebra, 
 four-vector computations, as used in high energy physics, 
 standard mathematical functions, 
multivariate data analysis, e.g. using neural networks, 
 image manipulation, used e.g. to analyze astronomical pictures, 
 access to distributed data (in the context of the Grid), 
 distributed computing, to parallelize data analyses, 
 persistence and serialization of objects, which can cope with changes in class definitions of persistent data, 
 access to databases, 
 3D visualizations (geometry) 
 creating files in various graphics formats, like PostScript, JPEG, SVG, 
 interfacing Python and Ruby code in both directions, 
 interfacing Monte Carlo event generators. 
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More ROOT Packages

http://en.wikipedia.org/wiki/Histogram
http://en.wikipedia.org/wiki/Graph_of_a_function
http://en.wikipedia.org/wiki/Distribution_(mathematics)
http://en.wikipedia.org/wiki/Function_(mathematics)
http://en.wikipedia.org/wiki/Curve_fitting
http://en.wikipedia.org/wiki/Functional_(mathematics)
http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Data_analysis
http://en.wikipedia.org/wiki/Matrix_(mathematics)
http://en.wikipedia.org/wiki/Four-vector
http://en.wikipedia.org/wiki/High_energy_physics
http://en.wikipedia.org/wiki/Function_(mathematics)
http://en.wikipedia.org/wiki/Multivariate
http://en.wikipedia.org/wiki/Data_analysis
http://en.wikipedia.org/wiki/Neural_networks
http://en.wikipedia.org/wiki/Astronomical
http://en.wikipedia.org/wiki/Grid_computing
http://en.wikipedia.org/wiki/Distributed_computing
http://en.wikipedia.org/wiki/Data_analysis
http://en.wikipedia.org/wiki/Persistence_(computer_science)
http://en.wikipedia.org/wiki/Serialization
http://en.wikipedia.org/wiki/Databases
http://en.wikipedia.org/wiki/3D_computer_graphics
http://en.wikipedia.org/wiki/Visualization_(graphic)
http://en.wikipedia.org/wiki/PostScript
http://en.wikipedia.org/wiki/JPEG
http://en.wikipedia.org/wiki/Scalable_Vector_Graphics
http://en.wikipedia.org/wiki/Python_(programming_language)
http://en.wikipedia.org/wiki/Ruby_programming_language
http://en.wikipedia.org/wiki/Monte_Carlo_method
http://en.wikipedia.org/wiki/Event_generator


The Interpreter



Persistency (I/O)



ROOT Math/Stat Libraries



Graphics in ROOT



2D Graphics



3D Graphics



Other ROOT Features



• ROOT website: http://root.cern.ch
You can find ROOT user references and guides there.

• the ROOT mailing list: roottalk@root.cern.ch

• subscribe to the mailing list:
http://root.cern.ch/root/Registration.phtml

• forums and archives:
http://root.cern.ch/root/roottalk/AboutRootTalk.html
http://root.cern.ch/phpBB2/
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Getting Information



Summary
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