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e LST EventSource plugin: ctapipe_io _lIst
e |LST-1 analysis library: Istchain
e \Wrappers:
* Pipeline for on-site & off-line processing of observed data: Istosa

 Pipeline for MC processing, RF models: IstMCpipe
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LST EventSource plugin (https://github.com/cta-observatory/ctapipe o Ist)

e Read in LST zfits files
e Currently compatible with EventBuilder (EVB) v5 + ACADA Data Handler
 Almost ready to digest data taken with EVB v6

e Apply low-level DRS4 corrections

 Add pointing information to the data stream

 Timing and trigger information correction
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https://github.com/cta-observatory/ctapipe_io_lst
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Low-level analysis library to DL3 (htfps://github.com/cta-observatory/cta-Istchain)
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LST-1 analysis workflow
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https://github.com/cta-observatory/cta-lstchain
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General aspects

 Does not use ctapipe-process nor any other ctapipe tool directly yet

e Custom tools and scripts to produce calibration coefficients and analysis

up to DL3 (including IRF creation)
o Ultilities:
e Tune NSB in DL1 MC to produce more realistic RF models
e Create observations summary

e Data quality selection
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MC general aspects

90°

+ Testing
Training dec 6166
Training dec_min_2924
Training dec 931
Training dec_3476
Training dec_6676
Training dec_min_413
Training dec 2276
Training dec 4822
Training dec_min_1802

e RF models trained along declination

lines of the sources

e |RF calculated in MC pointing nodes:

180°

e For each data run, choose the
IRF calculated in the closest

pointing node of the test MC

grid

270°

e |RF interpolation Azimuth
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On-site MC processing (hitps://github.com/cta-observatory/lstmcpipe)

Orchestrate the processing of simtel files to train RF models, produce IRFs,
dealing with all-sky MC grid
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https://github.com/cta-observatory/lstmcpipe
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On-site observed data processing (https://github.com/cta-observatory/Istosa)

Orchestrates the LST-1 analysis stages by using the LST-1 analysis library, Istchain
Aim:

» Standardize processing of observed data (minimize user-related errors)
 Workload manager system integration (optimize usage of the on-site data center)
* Automatic next-day low-level analysis and DL1 data check within hours

» Large-scale data reprocessings

* Provenance tracking

Based on MAGIC onsite analysis pipeline
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https://github.com/cta-observatory/lstosa
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* Producing up to DL1b + Quality checks (see Abelardo’s presentation)

|—> muons ~»| Quality checks Istchain Gammapy
Raw —» DL1a ~»| DL1b P — =T

sub-run wise

* DL1b to DL2 step was being done at the beginning. However, centralized DL2 production has

been stalled since the all-sky grid MC scheme was adopted
» Skeleton for DL2 to DL3 stage present (preliminary fast analyses) Post DL 1b

* Higher-level next-day analysis Is also planned done by users
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» Gain selection and data volume reduction steps to free disk space.
» Based on an external tool
 Currently performed off-line
» ~15% of the original raw files

» Eventually, it will be done by EVB so that it provides directly DLO
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Graph provenance example

AnalysisConfigFile Parameters
id:8167ebec63c26acb076603b7ff0f5a85 id: 38a0@3f_parameters
used used

lysisConfigFile

ey ° d11ab prov:label Parameters

lication/json id:38a03f prov:type Parameters
Storelmage True

fs/aswg/lstosa/config_files_lstchain/lstchain_config_v0.9.4_from2022onwards_heuristic. json

wasGeneratedBy

prov:startTime 2023-06-19T09:00:24.051705
prov:endTime 2023-07-12T10:23:51.905397
prov:label dl1ab

in_session 2023061813431

" DLiCollection

id:21abdaf1abf6ce8182c635ad4efecdbchd

script /fefs/aswg/software/conda/envs/osa-v0.9.6/bin/datasequence
prov:label DL1Collection
prov:type SetCollection
filepath /fefs/aswg/data/real/DL1/20230618/v0.9/tailcut84/ 1d: 1stanalyzer
size 3
size 6
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Next-day data processing

100%
e Runs automatically the next day

after data-taking 80%

* Typically no human intervention is

60%
needed

» Data processing within a few hours: 40%

80% of nights are processed the
next day by 12 UTC

Processed observing nights

20%

0%
08:00 12:00 16:00 20:00 24:00
UTC
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Large scale reprocessing
e Done in the on-site data center
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Important aspects in our experience

* Proper workflow management system (Snakemake, CWL, etc.)
» Custom implementation for workflow orchestration and batch system integration
» Metadata: Integration with Telescope Control Unit (TCU) database
* Error handling (retry on known errors)
» Database for analysis book-keeping, traceability, provenance

 Job status monitoring
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