
DST file & dstparser

TADAML 2025 @ ASIoP

1

Kozo Fujisue

Academia Sinica

(TAML 2024 workshop @ Academia Sinica)
TADAML 2025



What is DST?
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DST: Data Storage Tape

• A binary-file format for the TA experiment

• DST is originally HiRes format (the data was stored on magnetic tape)
• Observational & simulated data of SD & FD in TA (TALE(-infill), TA×4) are 

stored in this format
• and converted into a certain format afterwards depending on analysis
• The same reconstruction/analysis codes can be applied to Obs./MC data

• There are some software in TA to parse/analyze the DST files
• sdanalysis
• TA JAVA
• …
• and dstparser, newly developed in Taiwan 

• dstparser uses sdanalysis

https://github.com/TA-DNN/dstparser
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SD Raw data  
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Raw data (in ASCII format)

1. Communication tower collects 
information from each SD.
• Waveforms (when a trigger is issued)
• SD status: 

trigger rate, communication err, etc.

2. The collected data are transferred to
servers CRC (a facility of TA near the TA site),
and servers of institutes.

3. The raw data in ASCII format are 
converted to DST files in serves of institutes.

Waveform data

SD monitor data

TADAML 2025 @ ASIoP



DST file (of observational SD data) 
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Some steps of conversion:

• Many DST files are generated

• DST files has “.dst” extension
• Some C++ structures:

(e.g.) calibev: calibrated event data
rufldf: LDF fit results

• The last one,  calibev , has 
all information needed for analysis
• Air shower event data

• waveforms, timing, …
• Calibration data

• MIP peak, pedestal, …
• calibev file is generated per one day

(e.g.) tasdcalibev_pass2_220131.dst
has data on 31st Jan. 2022

• (c.f.) calib & const data is used 
in MC simulationtime-dependent

info
time-independent
info

TADAML 2025 @ ASIoP



DST file (for SD)
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sdanalysis_2019/dst2k-ta/inc/
tasdcalibev_dst.h

sdanalysis_2019/dst2k-ta/inc/
rufldf_dst.h

calibev: calibrated event data rufldf: LDF fit results
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Parse DST file with sdanalysis
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$ source sdanalysis_env.sh
$ dstdump.run DAT020020_gea.dat.hrspctr.1945.rufldf.dst.gz

Waveform information
(FADC count for 128 bins)

Event input information

(a DST file which contain some MC-simulated events of ~100 EeV proton)

Triggered SD information
(pedestal level, 1mip peak, …)
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Parse DST file with sdanalysis
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$ source sdanalysis_env.sh
$ sditerator_add_standard_recon.run DAT020020_gea.dat.hrspctr.1945.rufldf.dst.gz 

Waveform information

Event information

SD information
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(installation of sdnalaysis_2019 is described in backup,
only for TA collaborators)



Parse DST file with dstparser
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Event information

SD information

dstparser/src/dstparser/dst_adapter.py

1) Reads DST files using sditerator

2) Makes python dictionary, which contains 

event info, SD info, and waveform info.

3) Generates HDF5 files.

The srecog uses the generated HDF5 files

https://github.com/TA-DNN/dstparser
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https://github.com/TA-DNN/dstparser/tree/feature/add_standard_recon
https://github.com/TA-DNN/dstparser/tree/feature/add_standard_recon/src
https://github.com/TA-DNN/dstparser/tree/feature/add_standard_recon/src/dstparser


Summary
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• DST (Data Storage Tape) is a unique file format for TA (SD & FD)
• The tasdcalibev files include event & calibration data of SDs

• There are some softwares to parse DST files
• sdanalysis is a package for SD-reconstruction & -analysis

• A new python package was developed: dstparser

• It reads DST files using sdanalysis, and makes HDF5 files

• The generated HDF5 files are used for SD-ML.

• To use dstparser, followings are required:

• sdanalysis (& ROOT v5.34)
• Python3 (with some libraries)



Backup
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How to install/use sdnalaysis_2019 
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1. Install and compile sdnalaysis_2019 package
- see Japanese TA Wiki (for TA collaborators only)

2. Install ROOT v5.34 (if not available in your environment)
For example:
$ git clone https://github.com/root-project/root.git
$ cd root
$ git checkout -b v5-34-36 v5-34-36
$ mkdir bld; cd bld
$ make -j4
$ make install

3. Edit sdnalaysis_2019/sdanalysis_env.sh
and modify root path: source /…/root/bin/thisroot.sh

4. $ source sdnalaysis_2019/sdanalysis_env.sh
then you can use the sdnalaysis_2019 package

http://www.cosmicray-ocu.jp/tafdwiki/index.php?TAFDwiki%2FGroupMeeting%2FFDAnl%2F2020OctWS#s65110c6


sditerator
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The source codes of sditerator:
sdnalaysis_2019/sditerator/src/

How to edit/compile sditerator (in your environment):

1. $ source sdanalysis_2019/sdanalysis_env.sh

2. Edit  sdnalaysis_2019/sditerator/src/sditerator_cppanalysis.cpp

The output format is written in the cpp file.

3. Compile: 

$ cd sdnalaysis_2019/sditerator

$ ./rebuild.sh

sdnalaysis_2019/bin/sditeerator.run will be built
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