20 Years of ROOT
lechnology Evolution

Fons Rademakers



Why ROOT

» Difficulty scaling PAW technology to the LHC era
e Storage model too simple (only ntuples)
* No data hiding (all global /common/ data)
* [oo many languages and inconsistent API's

* Desire to improve on what we learned from PAW



Main ROOT Design Goals

A single language for programming and scripting
Flexible /O, orthogonal to the type system
Support from DAQ to final analysis

Coherent API’s

Fast

Portable



T'he 1995 lechnology
| andscape

Fortran 90 slow in coming

C++ maturing since the mid 80’s but almost no libraries

Linux in infancy

Windows considered the future

Python existed since 4 years, but unknown

Colleagues were prototyping using fringe languages like Eittel
Web in infancy

No Java (the worlds most popular programming language)

No Google



Our Early ROOT Days

C++ looked like most viable language option

Learning C++

Understanding C++ performance compared to F77
Prototyping

Studying other frameworks (Taligent, ...)

Early adoption of the Taligent coding standards (T..., f...)
Creating our first classes

 TObject, TROOT, THn, TString, TSystem, ...



ROOT Development Process

Following the Open Source paradigms of

- Release Early, Release Often

-+ Let the user’s feedback drive the development
ROOT project started in Jan 1995

First public release of v0.5 in Sep 1995

Major releases every 6 months

Development releases every 2 or 3 weeks
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Wide Range of Platform
Support

The more platforms supported the more robust the code will be:
support for 32 and 64-bit, little and big endian systems
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Emphasis on Robust Testing
and QA

e Extensive suite of batch and interactive test
programs

* |Including performance and memory usage
regression tests and backward compatibility tests

o |Later pioneered static code analysis (Coverity)



Focus on the User, User, User

« ROOT's success mainly due to prompt and courteous user
support

» Solicit user feedback via
* Malling lists
* Web fora
* Bug reporting system
* Private e-mails

 React to any form of feedback within minutes



lechnology Evolution

Version control systems:
« CMZ -> CVS -> Subversion -> Git
Build systems:
« CMZ -> configure;make (non-recursive makefile) -> cmake
Documentation system:
* MS Word -> DocBook -> Markdown
Website technology:
e Plain html -> CSS and html -> Drupal
Continuous integration system:

e Electric Commander -> Jenkins



ROOT as Technology
L eader

Don'’t change for the sake of change
Change when there is a clear benefit, but don't lag
ROOT did introduce Subversion and Git at CERN

ROQOT did introduce Drupal at CERN



ROOT Evolution

ROOT

Version 4

- ROOT

Data Analysis Framework

ROOT

Vels,lon

Conception: Rene Brun, Fons Rademakers

Lead Developers: Rene Brun, Philippe Canal, Fons
Rademakers

Core Engineering: Bertrand Bellenot, Olivier Couet,
Gerardo Ganis Andrei Gheata, Lorenzo Moneta, Axel
Naumann, Paul Russo, Matevz Tadel, Timur Pocheptsov

Version 5.34/33

Version 6.05/01




ROOT Web Site Evolution
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Getting Started

ROOT is ...

A modular scientific software toolkit. It provides all the functionalities needed to deal
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with big data processing, statistical analysis, visualisation and storage. It is mainly
written in C++ but well integrated with other Languages such as Python and R

o Download ROOT or Read More ...

Previous Pause Next
Under the Spotlight Other News
15-09-2015 ROOT Users' Workshop 2015 02-09-2015 Storage of HEP data via key/value storage
The next ROOT Users' Workshop will celebrate ROOT's 20th anniversary. It will take solutions
place on 15-18 Sept 2015 in Saas-Fee, Switzerland # 29-08-2015 Ruby Bindings for ROOT6
03-09-2015 The New ROOT Website is Online! 16-08-2015 ROOT Tutorial for Summer Students
The new ROOT website is online! 19-06-2015 ROOT6 and Backward Compatibility
£) Latest Releases

Release 6.04/02 - 2015-07-14

Release 6.04/00 - 2015-06-02

Release 6.03/04 - 2015-04-22

Release 6.03/02 - 2015-01-27
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A Next Evolution®

C++ as single language solution coming under pressure

Python increasingly popular due to its perceived simplicity,
compared to C++, and ease as scripting language (weakly typed
language)

The increase in pure python code for physics processing will cause
huge CPU waste

Investigate new languages that offer best of C++ and Python,
weakly typed, scriptable, but native machine performance

o Swift

e Julia



Keep ROOT the
innovation platform it has
always been



For me It has been an
adventure of a litetime,
thanks to all of you



ENnjoy the many
excliting talks this week



