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Introduction
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Software	Dev.	History
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Setups IPNL	2012 CPPM	2013
Altair

ASIC
Firmwares

Acquisition
Software

Warm
Electronic Teledyne

Jade
Teledyne
Sam
2013

2.52.4 3.1 EEF_1.0 EEF_2.0 EEF_2.1 EEF_2.2 EEF_2.3 EEF_3.0

LAM	2015
DM	Test

SAM	/	Markury

Operating
System Windows Windows Windows	/	Linux Linux

DAS DAS_EEF	2014

APC	2015 CPPM	2016
Andromede

CPPM	2014
Pegase

TIME

dasein/daseit



Specifications
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• DAS-SW	shall	be	able	to	drive	2	different	EGSEs:
• Teledyne	SAM	card
• Markury Scientifc with	MAICE/ACE	cards	and	Matrox PCIe board

• Easy	scalability	to	fit	setups:	
• 4	test	facilities	in	France

• IPNL,APC,CPPM,	LPSC
• Specific	LEDs	(	thorlabs,	hamamatsu)
• With	/	without	monochromator
• With	/	without	shutter
• Different	sensors	(thermal,	power,	position,	…)

• Compliant	with	Workflow	specification	document:	EUCL-IPN-RS-7-001
• Store	frames	and	all	environment	context	in	HDF5	files
• Dispatch	acquisition,	slow	control,	quality	check	to	different	hosts



Workflow
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Workflow	Context
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• 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)



Scheduling view of		Test	Flow	
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Process Description	of	the	Run
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(Workflow	
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Script	example of	a	Run
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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



Test	Flow	estimation
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(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']]



Diagnosis:	specific runs outside workflow
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• OGSE	
• Monochromator:	wavelength selection
• Shutter:	test	light-tightness
• Led: flux	calibration

• EGSE
• Check	Registers /	Counters /	Status

• NI-SCS	
• Configuration
• Check	Telemetry
• Test	Personality file
• Save	power	tests

• SC	

Different Use



Process	Validation
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• SCE	Firmware	
• Aliveness	
• Robustness

• QC	validation
• Replace	EGSE	plugin	by	EGSE-simu plugin
• Tests	with	Montecarlo generated	data	



Asynchronous	Events	
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• By	the	nature		the	Test	flow	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	



Software	Architecture	and	Data	structure
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DAS	architecture
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HDF5	structure
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Development process and	Qualification	tests
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Specification follow up	process development
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Jitter study:	delay response mesurement
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Sequence : ramps=1000, group=1, reset=0, reads=2, drop=0

mean =	1.4138	sec
std =	0.000108	sec

Time	difference	between	2	framesTime	difference	between	
acquire	command	and	1st frame	received

mean	=	2.1055	sec
Acquire	jitter	mean	=	2.1055	– 1.4138	=	0.69	sec	(1/2	frame)



Conclusion
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• Scalable	system	for	different	studies
• Compliant	with	Test	flow	specifications
• Allow	different	EGSEs:	Jade	/	SAM	/	Markury

• Improve	robustness	between	daseit/matrox/markury:
• Better	status	information
• Better	failure	management

• Add	more	online	tests	to	check	failures	as	early	as	possible	
• Add	GUI	for	ended	user


