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Acquisition 
pour la caractérisation des capteurs du 

EUCLID / NISP
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Acquisition 
pour la caractérisation des capteurs du

Near IR Spectrometer Photometer (NISP)
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Workflow de caractérisation implique 
différents types d’acquisition (runs)

 Dark

 Reset Voltage   
 Baseline (pedestal)

 First G, Reset noise
 Inter Pixel Capacitance 

 SPR method
 Electrical test Vin=f(DN)

 V/V non-linearity

 Flat with various Illumination patterns
 non-linearity test  

 e/V non-linearity
 Latency/reciprocity  

 de-trapping/trapping

fluxflux darkdark

fluxflux darkdark

fluxflux Zodiacal bkgZodiacal bkg

fluxflux fluxflux

configconfig ResetReset

iterations

darksdarks
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Context de Workflow
• SCS description: ID, personality file, 

position
• EGSE: ID, s/n, type, ID
• ENV description:  led type, flux calib, slow 

control host (ip/port)
• Other: mail, nb. CPUs 

Global description

• List of runs
• Acquisition script
• quality checks script

Execute

Workflow’s Runs

• baseline
• KTC
• Cds noise
• ….

QC generates Maps

• DCL maps
• Maps generated by previous runs in the 

workflow

QC reads Reference 
Maps

Additional 
Metadata 

shall be stored in 
a tiny database 

embedded 
in HDF5 files:

Workflow 
Context

(JSON structure)
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Description d’un Run

Run 
specification
(Workflow 
document)

Python script

Execution 
stack of 

sequences

(JSON)

Sequence 
execution

Frames' 
Headers 

check

Quality 
check

(QC)

coding compilation

Execution of sequences stack

Builder

Runner
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Description d’un Run

Run
Builder

Ramp
Acq

Ramp
Quality
Check

Run
Quality
Check

Acquisition
and QC in 

HDF5 Files
-----

Reports
in HTML 

Files

Invalid Ramp

Workflow Context

m
a
p
s

Test Flow specification

Previous
Run

Next
Run

Sequences
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Script d’acquisition d’un Run

def script(setup):
    p = Params(
        version = 1.0, #RB 01/07/2016
    )

    run = new_run(”zodi", p, setup)

    init(run, setup.flux_fpa_es(0).shutter('close').acquire(1, 1, 0, 400, 1, 0))

    cycle(run, nb_iterations = 1,
       pattern = pattern(
         sequence(setup.flux_fpa_es(2).shutter('open').acquire(100, 1, 0, 400, 1, 0)),
       ))

    end(run, setup.flux_fpa_es(0).shutter('close').acquire(1, 1, 0, 400, 1, 0))

    return run
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Estimation d’un Workflow
(euclid)euclid@mareuclid:~$ andromede-cmd workflow.estimate
2016-09-21T16:57:35+0200 [['1:03:33.970000', 'initial_check', '1:03:33.970000', '40.8GiB'],
2016-09-21T16:57:35+0200  ['1:13:40.005000', 'reference', '0:10:06.035000', '6.5GiB'],
2016-09-21T16:57:35+0200  ['9:24:53.455000', 'baseline', '8:11:13.450000', '255.2GiB'],
2016-09-21T16:57:35+0200  ['9:34:59.490000', 'reference', '0:10:06.035000', '6.5GiB'],
2016-09-21T16:57:35+0200  ['2 days, 1:17:35.940000', 'dark_science', '1 day, 15:42:36.450000', '1.6TiB'],
2016-09-21T16:57:35+0200  ['2 days, 1:27:41.975000', 'reference', '0:10:06.035000', '6.5GiB'],
2016-09-21T16:57:35+0200  ['3 days, 2:56:46.745000', 'dark_long', '1 day, 1:29:04.770000', '1.0TiB'],
2016-09-21T16:57:35+0200  ['3 days, 3:06:52.780000', 'reference', '0:10:06.035000', '6.5GiB'],
2016-09-21T16:57:35+0200  ['4 days, 23:55:11.645000', 'latency_low_flux', '1 day, '1.8TiB'],
2016-09-21T16:57:35+0200  ['5 days, 0:05:17.680000', 'reference', '0:10:06.035000', '6.5GiB'],
2016-09-21T16:57:35+0200  ['7 days, 0:50:36.375000', 'nl_low_flux_dark', '2 days, 0:45:18.695000', '1.9TiB'],
2016-09-21T16:57:35+0200  ['7 days, 1:00:42.410000', 'reference', '0:10:06.035000', '6.5GiB'],
2016-09-21T16:57:35+0200  ['9 days, 1:17:48.190000', 'nl_low_flux_zodi', '2 days, 0:17:05.780000', '1.9TiB'],
2016-09-21T16:57:35+0200  ['9 days, 1:27:54.225000', 'reference', '0:10:06.035000', '6.5GiB'],
2016-09-21T16:57:35+0200  ['9 days, 18:43:31.840000', 'nl_med_flux', '17:15:37.615000', '704.2GiB'],
2016-09-21T16:57:35+0200  ['9 days, 18:53:37.875000', 'reference', '0:10:06.035000', '6.5GiB'],
2016-09-21T16:57:35+0200  ['10 days, 11:06:59.240000', 'nl_hig_flux', '16:13:21.365000', '662.2GiB'],
2016-09-21T16:57:35+0200  ['10 days, 11:17:05.275000', 'reference', '0:10:06.035000', '6.5GiB'],
2016-09-21T16:57:35+0200  ['11 days, 6:35:32.340000', 'latency_hig_flux', '19:18:27.065000', '788.2GiB'],
2016-09-21T16:57:35+0200  ['11 days, 6:45:38.375000', 'reference', '0:10:06.035000', '6.5GiB'],
2016-09-21T16:57:35+0200  ['11 days, 22:50:53.325000', 'zodi', '16:05:14.950000', '659.0GiB'],
2016-09-21T16:57:35+0200  ['11 days, 23:00:59.360000', 'reference', '0:10:06.035000', '6.5GiB'],
2016-09-21T16:57:35+0200  ['TOTAL', '11 days, 23:00:59.360000', '11.4TiB']]
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Architecture DAS

DAS-SC

DAS-EGSE

ENV
or

ENV simu

EGSE
(Markury, 

SAM, 
Jade) or
EGSE 
simu

DAS-
Router

 
DAS-Workflow

(we, sc, hdf5, log, 
mail, qc, inline)

HDF5 Files

Acquisition PC (daseit) Data/Computing Server
(dasein)

Logs
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Programmation asynchrone

• By the nature  the Workflow is a non fully deterministic system 
due to
• EGSE errors

• Env. Errors

• Abort signal

• Dispatched processes on different hosts

• Asynchronous System
• Event-Driven Programming

• IOT technology

• Objects communicate by messages instead of directly invoked by name 
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Programmation asynchrone

Time

Synchronous
one task after another

one execution flow

Multithreaded
parallel execution

complex execution flow
hard synchronization

Asynchronous
Sequence of small steps triggered by network events

No parallelism, easy synchronization
More complex programming because it is non-sequential 
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Structure 
d’un fichier HDF5

14

Structured
data

Frames

Dumps

Env. 
Measures

Context 
and 

Workflow 
run config

Experimental 
replay is 

possible from 
structured 
stored data
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Rapport du Quality Checking (QC)
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Rapport du Quality Checking (QC)
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Rapport du Quality Checking (QC)
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Résumé de la campagne 2017-2018

 16 FM SCSs tested with 4 Flight Runs - 4 SCS in //
 1 Flight Run represents 45 days of tests
 2 cryostats run in //: with 2 SCS/cryostat
 4 OTs = 100K, 90K, 85K, 80K 
 Illumination levels: 26  

 Characterization “efficiency” or yield:  Y = acquisition time / total time

Y ~ 85%
120 days 

1 Flight Run is 
~150 runs/SCS 
~35000 ramps/SCS
~2.4 106 frames/SCS
~20TB of data/SCS 
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Résumé de la campagne 2017-2018



4 octobre 2018 Sylvain FERRIOL (IPNL)

Merci
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