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Overview of LHAASO Offline Software

◆ LodeStar

⚫ LHAASO Offline Data Processing Software Framework

◆ Main Components:
⚫ Offline: specific to LHAASO Experiments

⚫ SNiPER: underlying framework 

⚫ External Libraries: frequently used third-party software or tools 
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Two Data Flows in Framework
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Optimizations in KM2A Simulation
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◆ All developed by KM2A group

⚫ Reading corsika

⚫ Event loop

⚫ Writing into file

◆ Codes are used theirself

◆ Implemented in framework way

⚫ Corsika input

⚫ G4Svc

⚫ RootIO

◆ Codes can be used in other applications



KM2A Simulation Script

Output Service

Input Service

$python DetSim_KM2A.py

Simulation Parameters
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KM2A(Reconstruction)
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◆ Easily adding the reconstruction algorithms

⚫ Direction reconstruction

⚫ core position reconstruction



KM2A(Reconstruct of direction and core position)

$python Rec_KM2A.py
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Several lines in the job configurations,  the reconstruction algorithms will be 

automatically called and write the reconstructed results into the root files 



WCDA(Simulation & Reconstruction)

$python Rec_WCDA.py

◆ Framework reads simulated hits into the data store

⚫ Write them into the root files as KM2A 

⚫ Also can be used by the Reconstruction algorithms
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◆ WCDA simulation can be run with the unified way.

⚫ No much changes on the WCDA detector simulation  

$python DetSim_WCDA_1(2).py inputfile outputfile –settingfile …

$python wcdaHitsConv.py



WFCTA Simulation

$python DetSim_WFCTA.py

◆ We updated data model of WFCTA(WFCTASimEvent).
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Two Data Flows in Framework
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Raw Data Input Module
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Raw Data Input Module
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Raw Data Results Validation
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Raw Data Results Validation
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Data Flow of Raw Data

More details from Zhu’s, the whole chain basically has been set up from the raw data to analysis.



Latest version and documentation

◆ The latest version of LodeStar has been installed at ihep.

⚫ /afs/ihep.ac.cn/soft/LHAASO/LodeStar-SLC6/Pre-Release/L18-Pre1

◆ Doc-Db

581-v3
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Summary & Plan
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◆ Optimized data flow in framework

⚫ M.C. Data

⚫ Raw Data

◆ KM2A, WCDA and WFCTA have been integrated with LodeStar

⚫ More people and imputes are needed

◆ Raw Data Input Service has been integrated with LodeStar

◆ Develop calibration and event select algorithm.

◆ Setup the whole chain from Corsica (Raw) data to physics analysis
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Advantage

◆ Modularity

⚫ common modules

⚫ specific modules

⚫ share

◆ Independent

⚫ Low coupling between different modules

◆ Easy to access

⚫ Modules are easy to combine in python scripts.
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