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DPMENT ENVIRON

Containerization is a software packaging method that includes the entire runtime
anvironment. it is far lighter than a virual machine, portable, works out of the box
and runs on any hest 0%, Packages and dependencies are included by default,
- Docker is the most popular and best (open source) platferm for containerization
- We developad a Docker image, you can find via the QR code
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profipy stands for: Pro . Rivet and Pythind, We added ROOT only later. It is
100% opan-source and based on the containerized version of Ubuntu 22 LTS, There
are future plans to create another g version which is based on Arch Linux. {2} &)
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INTRODUCTION

« Professor

- Rivat L 1] = Current version: 4.2
Pythiag - WSCode compatible via the
ROOT dedicated S5H verslom
YODA [?Freviproripy: sshj
HepMCd - To hagin using it, only two

« Fastetd comimands are needed

- HighFive
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- Rust

- Pythand 10

= Go L

- Ruby

- GHU Debugger =' STl S|

- Thara are physical and non-physical parameters (26 in total)
- The empirical parameters need o be funed to match experimental data 5
- terative x* minimalization process: sample — calculate — minimize :

Data handiing:

- YODA [Yet more Objects for Data Analysis)

= Rivet [Rebust Independent Validation of
Experiment and Theory]

Optimization:

- Professor (Tuning tool for Monte Carlo
event generators)

- W created a public Docker image for High Energy Physics that includes:
many useful wolks

- Prefiminary results tor pp collisions at 7 Tev with HIJING++ parameter
tuning via Professor are presented

- Results shaw goad match with experimental data and Pythiad simulations
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- Mante Carla (MC) event generators area computational toals that simulate the complete evolution of particle collisions.
- HIJING#+ (Heavy lon Jet INteraction Generator in C++) is a modernized version of the old FORTRAN HIJING with many more features.
-We created a Docker image (published on Docker Hub) which can be used for running Pythiag, Rivet, Professor and ROOT and furthermore for code development.

HIJING++ AND THE MONTE CARLO EVENT GENERATORS

MG event generators separate the calculatlons te hard and sofi paris. Then
stochastic sampling i employed 1o produce probabilistic event ensembles. They
cmm a full simulated history from the initial collision to the final particles.
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multithreading
E] - has module
management
N - has multiple 3G
schemes
- has POFs via
4 A, LHAPDFS
- Includes colour
+ recannection

Compared to the okl
HILING:

- same physics

- different code base
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PARAMETER TUNING SULTS

Tuming still not tinal,

Mext steps:

- Cross section tuning and
plots tor other energkes

- Performance plots for
multithreading mode

- AA plots and tunkng
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The event generator The development environment

User Code (Main Program)

—Works out of the box
—Easy to install
—Over 800 downloads
so far
HijInfo “Event process HijEvent | | —Open-SOUFCG
(N S ! . —Available on Docker
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~ ProcesslLevel PartonLevel HadronLevel i

ProcessContainer TimeShower StringFragmentation }-Itjt)

PhaseSpace SpaceShower MiniStringFrag.. .
LHAinit, LHAevnt MultipleInteractions ParticleDecays / 1
ResonanceDecays BeamRemnants BoseEinstein 77I'EV prorlpy
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BeamParticle ‘ SigmaProcess, SigmaTotal |

Pythia

¥

: Professor, Rivet, Pythia8 and ROOT in one image. + Ry’ \ N~ If gssential (C/C++)
Vec4, Rndm, Hist, HijSettings, ParticleDataTable, ResonanceWidths. .. ‘ \
IMAGE
DATA SCIENCE
10.126 0.02064 p/ 7 in INEL pp collisions at /s = 7 TeV in |y| < 0.5.
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2 0.00000 X ] Welcome! Thank you for using this image. The sudo & root password is 7777.
49.290 i T e ] To open multiple terminals, use: docker exec -it --user root <container name or ID> bash
so0m0 R a— +;Pyu““s EEEES this will give you a root terminal.
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