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FIGURE 1: The track structure of a single proton in water. Simulated
using RITRACKS. Red: proton ionisation, green: electron ionisa-
tion, and blue: hydroxyl radicals.
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Introduction of SNiPER

(Software for Non-collider Physics ExpeRiment)



Why do we need a framework?

% Usually, an offline software system includes:

» Generator 1) How to implement these modules

» Simulation “independently”?

» Calibration 2) How to transit event data from one module to
> Reconstruction another?

> Physics analysis 3) How to handle data /O for each module?

4) How to access detector geometry, database,

» Detector geometry _ _
etc in a consistent way?

» Validation

» Event display
% Data processing

» Data model

» Data 1/0

% Database (calibration constants, parameters, ...)




Where does SNIiPER come from?

% Start from Daya Bay offline software
» NuWa: based on Gaudi (originally from LHCDb)

» LAF: a Lightweight Analysis Framework (~2012)

* A standalone package in NuWa, used for data analysis
* Borrowed some basic concepts from Gaudi, but much more simplified

*# SNiIiPER designed for JUNO JUNO

> Well handling to time correlation between events, such as IBDs
» vl is mainly inherited from LAF
» v2 is extended for specific requirements of JUNO

offline  gnipER v

% Developed by IHEP and Shandong University JUNO

offline .
s Currently used in JUNO, LHAASO and nEXO SNIPER v2




Some basic features of SNIiPER

% Programming language: C++ and Python
» A common feature in HEP field, ROOT/Geant4/...

* Job configuration: Python

% Source code build: CMake !
> Help to compile packages easily

» Help to setup the running environment
% Supporting system

» Official recommendation: Centos7 and Almalinux9

» Some people also compile successfully on Ubuntu, Debian and Mac OS
% Code management (Open source)

> Github 2]

[1] https://cmake.org/
[2] https://github.com/SNiPER-Framework
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Working with SNIiPER

User’s Application Layer

No need to care 1.
where the data 2.
comes from 3.

In an User Algorithm:

get data from memory
execute calculation
put results back to
memory

No need to care
where the data
will go

Prepare datat
be processed

featureq such as
geometry ...

Core Software Layer

SNIPER

Collect algorithm
results

@; 1/0: disk, DB, network, grid...

Python Ul Layer  run a batch job or interactively debug a module




Data buffer

* It’s a memory place allocated dynamically to hold multiple events within
certain Time Window.

% Algorithms get event data from buffer and update them after processing.
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Data Buffer

‘ . Current event 1

Data Butfer in Memory

Buffer: a sequence of events in a time window

() Other events
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Event Display

v" Red point: particle’s initial production vertex.
v" Blue point: true energy deposit vertex.
v" Purple point: reconstructed vertex

=
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2D distribution




