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● Overview of the VHF pipelines for ECLAIRs and GRM at FSC
− Excerpts from the Core Program Software Description Document
− High-energy scientific products

● The VHF ECLGRM pipeline at FSC
− Scientific products and related tasks
− Activation conditions
− Developers & plans for the FSC DC-1

● The X-band ECLAIRs and GRM pipelines at FSC and CSC
− Scientific products and related tasks
− Activation conditions
− Developers

● Organization of the software development
− Gitlab
− Redmine
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Core Program process at FSC: synthetic viewCore Program process at FSC: synthetic view
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Core Program process at FSC: pipelines & servicesCore Program process at FSC: pipelines & services

In this talk

In S. Schanne’s talk
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Core Program process at FSC: responsibilitiesCore Program process at FSC: responsibilities

CEACEA CEACEA CPPMCPPMCEACEA CEACEA

CEACEA

LAM/CEALAM/CEA

LAMLAM

CEA/ObASCEA/ObAS

CPPMCPPMCEA/APCCEA/APC

ObASObAS

IRAPIRAP

CEACEA

IAP/LUPM/IHEPIAP/LUPM/IHEP

LALLAL

NAOC/GEPINAOC/GEPI

IAP/LUPMIAP/LUPM
Nanning/IHEPNanning/IHEP
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VHF data streamVHF data stream

● For the Core Program, the DC-1 is 
focused on this VHF data stream
− Complete the architecture (already 

in DC-0)
− Generate most of the scientific 

products related to VHF data

In S. Schanne’s talk

In this talk
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Scientific products based on Scientific products based on ECLAIRs and GRM dataECLAIRs and GRM data

● About 40 high-energy SP described in the IAP SP database
− For each SP: inputs, generation method, outputs, notices...
− Ask L. Domisse (domisse@iap.fr) and F. Daigne (daigne@iap.fr) for a login

http://svom.iap.fr/fiches/
mailto:domisse@iap.fr
mailto:daigne@iap.fr
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VHF data analysis tasksVHF data analysis tasks

● OTLOC-[ECL, GRM] – Onboard Trigger and LOCalization
− Output SP: trigger time (T0), trigger confidence level, quick position

● RSP-GRM – ReSPonse generation
− Compute the DRM of each GRD for the current GRB-Earth-detector geometrical configuration 

(accounting for the scattering of the GRB signal in the spacecraft and the Earth's atmosphere)
− Outputs: DRM of each GRD for the current GRB

● QSPEC-GRM – Quick SPECtrum
− For each GRD: use the total / bkg count spectra (generated onboard) and DRM (from RSP-GRM task)
− Spectral fits with XSPEC (PGstat) using simple spectral models (PL, COMP, Band)
− Output SP: crude time-integrated spectrum, parameters and covariance matrix

● QTEMP-[ECL, GRM] – Quick TEMPoral analysis
− Background modeling and subtraction (temporal fit)
− Analysis of bkg-subtracted count light curves (+ selection of the useful GRDs) 
− Output SP: source count light curves, peak flux, duration (T

90
)

● QHR-[ECL, GRM, ECLGRM] – Quick Hardness Ratios
− Use the results of the previous tasks
− Output SP: time-integrated hardness ratios

● CLASS – CLASSification of the triggered event from previous tasks (ECL and/or GRM)
− Output SP: nature of the event (GRB, other?)
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VHF data analysis tasks and scientific productsVHF data analysis tasks and scientific products

● Many SP will be generated by the same software
− Similar methods (*_ECL and *_GRM “mirror” SP) or joint analyses (QHR_ECLGRM and CRCLASS)

● Some tasks are specific to an instrument: no common software for OTLOC-ECL, 
OTLOC-GRM, RSP-GRM and QSPEC-GRM

See the IAP SP database 
for details on scientic 
products and methods

http://svom.iap.fr/fiches/
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VHF data analysis workflow, activation and noticesVHF data analysis workflow, activation and notices

● Note: OTLOC-ECL and OTLOC-GRM tasks are shown here for completeness,
but will be performed by the VHF Alert & Recurrent pipeline (see S. Schanne’s talk)

(*) To add to the SRa (“SVOM alert distribution strategy”)

Condition VHF pipeline
to be run

Notice Sent 
out by

ECL-only 
onboard trigger

FSC VHF 
ECLGRM 

N1
N2a

FSC

Common 
onboard trigger

FSC VHF 
ECLGRM

N1
N2a

FSC

GRM-only 
onboard trigger

FSC VHF 
ECLGRM

N1b
N2a (*)

FSC

See backup slides for more details on notices 
(definition, distribution)
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VHF ECLGRM pipeline architectureVHF ECLGRM pipeline architecture

● Pipeline-bricks for processing internal management and communication with external services
● config.json (pipeline configuration) & workflow.json (definition of processing workflow)
● eclgrm main repository on gitlab: projects for scientific analysis, container building and deployment

Step 1 - Get OBLC and alert 
data from SDB

Step 2 – Store sub_task 
environment data (description : 
inputs & outputs from PDB, 
methods, paths …) ; generate 
products ; write [product].fits file 
and store it on SDB

SDB

Step 3 – End of process 
treatement

FSC orchestrator

- get SDB notifications 
« products availability »
- start ECLGRM pipeline
- get « end of process » 
notifications

Workflow

Command POST : 
Pipeline wake-
up

N iterations depending 
on workflow.json

Pipeline-bricks level

End of process notification

ECLGRM pipeline container

Store n [product].fits



F. Piron – Nanning, 10/16/2019 14

VHF data analysis tasks, products and developersVHF data analysis tasks, products and developers

● Goals for the DC-1 (12/2019)
− Develop a simplified version of the OTLOC-ECL and OTLOC-GRM tasks
− Develop the QTEMP, QHR and CLASS tasks (ECL / GRM count LC analysis, classification)

● Goals for the DC-2 (12/2020)
− Develop the RSP-GRM and QSPEC-GRM tasks
− Finalize the tasks developed for DC-1

● Note: software specific to GRM (OTLOC-GRM, RSP-GRM, QSPEC-GRM) will be developed by IHEP 
and then integrated to the FSC pipelines by CEA/IAP/LUPM
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GRM needs for DC-1GRM needs for DC-1

● VHF Alert & Recurrent pipeline: 1 container (CEA with contribution from IHEP)
for l1 data processing (ECLAIRs and GRM alerts)

IHEP send to CEA the content of the GRM alert packets for the DC-1 simulated GRB 

IHEP send to CEA the software to read these packets and to generate the OTLOC-GRM 
scientific products

● VHF ECLGRM pipeline: 1 container (IAP/LUPM with contribution from IHEP)
for l2a data processing (ECLAIRS and GRM light curves)

IHEP contribution to the QTEMP-GRM and QHR-[GRM, ECLGRM] tasks

● See next slides on software development organization
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● Overview of the VHF pipelines for ECLAIRs and GRM at FSC
− Excerpts from the Core Program Software Description Document
− High-energy scientific products

● The VHF ECLGRM pipeline at FSC
− Scientific products and related tasks
− Activation conditions
− Developers & plans for the FSC DC-1

● The X-band ECLAIRs and GRM pipelines at FSC and CSC
− Scientific products and related tasks
− Activation conditions
− Developers

● Organization of the software development
− Gitlab
− Redmine
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X-band data analysis tasksX-band data analysis tasks

● TEMP-[ECL, GRM, ECLGRM] – TEMPoral analysis
− Background modeling and subtraction for ECL (imaging with GP pipeline) and/or GRM (temporal fit)
− Analysis of bkg-subtracted count light curves (+ selection of the useful GRDs) 
− Output SP: source count light curves, duration (T

90
), time intervals for spectral analysis

● RSP-GRM – ReSPonse generation (same software as for the VHF RSP-GRM task)
− Compute the DRM of each GRD for the current GRB-Earth-detector geometrical configuration 

(accounting for the scattering of the GRB signal in the spacecraft and the Earth's atmosphere)
− Outputs: DRM of each GRD for the current GRB in each time interval

● LOC-[ECL, GRM] – LOCalization
− For ECL (imaging with GP pipeline) and/or GRM (relative count rates in 3 GRDs, correcting for the 

signal scattering in Earth's atmosphere from RSP-GRM task)
− Output SP: source position

● SPEC-[ECL, GRM, ECLGRM] – SPECtral analysis
− Generate total count spectra and bkg count spectra for ECL and/or each GRD 
− Use the DRM of ECL (from CalDB) and/or of each GRD (from RSP-GRM task) 
− Spectral fits with XSPEC (PGstat) using simple spectral models (PL, COMP, Band)
− Output SP: time-dependent source spectra, parameters and covariance matrices

● LC-[ECL, GRM], [FLUENCE, HRL]-[ECL, GRM, ECLGRM]: LC, FLUENCE, HR and Lags
− Use the results of the previous tasks
− Output SP: flux light curves and peak flux, (time-dependent) fluences, hardness ratios and lags
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X-band data analysis tasks and scientific productsX-band data analysis tasks and scientific products

● Many SP will be generated by the same software
− Similar methods (*_ECL and *_GRM “mirror” SP) or joint analyses (*_ECLGRM SP)

● Few tasks are specific to an instrument: no common software for LOC-ECL,
LOC-GRM and RSP-GRM

See the IAP SP database 
for details on scientic 
products and methods

http://svom.iap.fr/fiches/
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X-band data analysis workflowX-band data analysis workflow
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Activation of X-band pipelines, noticesActivation of X-band pipelines, notices

● Reminder: if both ECL and GRM trigger, the ECLGRM joint analyses will run at FSC
− Because the ECL data analysis heavily relies on the GP ECL pipeline at FSC

● Note: three N3 notices if common detection (both ECL and GRM triggers validated)
− N3 for ECL, N3 for GRM, N3 for ECLGRM

(*) To add to the SRa (“SVOM alert distribution strategy”)

Activation condition X-band pipeline
to be run

Notice Sent out by

ECL trigger
(regardless of GRM)

FSC X-band 
ECLGRM

N3 ECL (trigger validation / 
cancellation or new burst)

FSC

GRM trigger
(regardless of ECL)

CSC X-band 
GRM

N3 GRM (trigger validation / 
cancellation or new burst)

CSC

ECL trigger 
and 
GRM trigger

FSC X-band 
ECLGRM

N3 ECLGRM (*)
(if both triggers validated)

FSC

See backup slides for more details on notices 
(definition, distribution)
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X-band data analysis tasks, products and developersX-band data analysis tasks, products and developers

● Goal for the DC-2 (12/2020): develop all tasks above

● GRM group at IHEP committed to help develop the LOC-GRM and RSP-GRM tasks

● GRM group in Nanning committed (TBC) to develop the GRM X-band pipeline at CSC,
in collaboration with IAP/LUPM for the common analysis software
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Working environment for scientific software developmentWorking environment for scientific software development

● All packages dedicated to ECLGRM data processing are located under 
https://drf-gitlab.cea.fr/svom/eclgrm

GitLab deposit for data analysis 
algorithms: clone then commit 
software development

GitLab deposit for data analysis 
common classes: clone to build
the eclgrm-common package

https://drf-gitlab.cea.fr/svom/eclgrm
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What is useful for users (scientists) to start developing s/w?What is useful for users (scientists) to start developing s/w?

● Ask jean-paul.lefevre@cea.fr (with a copy to piron@in2p3.fr)
for a login to access https://drf-gitlab.cea.fr

● Install the eclgrm-common package and exploit the eclgrm-analysis deposit
− Follow the installation procedure from the Wiki tab
− https://drf-gitlab.cea.fr/svom/eclgrm/eclgrm-common 
− https://drf-gitlab.cea.fr/svom/eclgrm/eclgrm-analysis 

● Directories
− eclgrm-analysis/inputs →to use data input
− eclgrm-analysis/outputs →to store results
− eclgrm-analysis/src/eclgrm_analysis →to implement new code for science
− eclgrm-analysis/src/eclgrm_analysis/sample →example of commands and scripts
− eclgrm-analysis/src/eclgrm_analysis/sdb →example to read/write on the SDB
− eclgrm-analysis/examples →set of example scripts

● Unit tests should be saved under eclgrm-analysis/tests
− Input data for tests in eclgrm-analysis/tests/data 
− Temporary data in eclgrm-analysis/tests/tmp (this one doesn’t appear on GitLab deposit)

● As software deliveries progress, engineers will perform the qualitative testing and 
integration into eclgrm-pipeline

mailto:jean-paul.lefevre@cea.fr
mailto:piron@in2p3.fr
https://drf-gitlab.cea.fr/
https://drf-gitlab.cea.fr/svom/eclgrm/eclgrm-common
https://drf-gitlab.cea.fr/svom/eclgrm/eclgrm-analysis
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ECLGRM group and meetingsECLGRM group and meetings

● ECLGRM group active since Spring 2019, gathering scientists and engineers from 
CEA, IAP, IRAP, LUPM and IHEP
− Mailing list will be created soon
− Add colleagues in Nanning: please send names & email addresses to piron@in2p3.fr

● GRM-IT wiki page on the SVOM redmine
− To organize the ECLGRM teleconferences
− To collect informations on simulations, analysis software, data products, calibration, etc.

https://forge.in2p3.fr/projects/grm-it/wiki/Wiki
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BackupBackup
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Notice levelsNotice levels

From the “SVOM alert distribution strategy” document 
(SV-SY-AN-53-JPO)
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Scientific product dependencies (VHF)Scientific product dependencies (VHF)
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Scientific product dependencies (X-band)Scientific product dependencies (X-band)
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Notice generation and distributionNotice generation and distribution

From the “SVOM alert distribution strategy” document 
(SV-SY-AN-53-JPO)
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Note on the GRM response to GRBsNote on the GRM response to GRBs

● The DRM of each GRD depends on the GRB-Earth-detector geometrical configuration
− Due to the scattering of the GRB signal in the spacecraft and the Earth's atmosphere

(and because the GRM is not an imager, unlike ECLAIRs)
● How does the GRM team plan to deliver these GRB-specific calibration products?

● For example, the Fermi/GBM response to a GRB can be retrieved in two ways
− Either from the burst data products available at the Fermi Science Support Center
− Or by running the GBM Response Generator available at the same site

From https://fermi.gsfc.nasa.gov/ssc/data/access/gbm From https://fermi.gsfc.nasa.gov/ssc/data/analysis/gbm

https://fermi.gsfc.nasa.gov/ssc/data/access/gbm
https://fermi.gsfc.nasa.gov/ssc/data/analysis/gbm
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