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CONTEXT AND GOALS

Monitoring and analyzing critical data (or indicators) of the LMJ is essential to operate such a facility. It
contributes to manage availability and planning actions for the new experiments and follow the global
performances for the achieved experiments.

Need of a global tool able to perform these features :
> Extraction, transformation and storage of elementary data in a homogeneous format

> Computation of complex data from elementary data (z=f(a,b,c,...) , ex.: total energy on target), physical
value (transfer function), security factor (vacuum windows damages)

> Monitoring temporal evolution of indicator (elementary data) and performances (complex data or physical
value), performing security analysis (security factor)

> Crossed analysis y = f(x) (ex. amplification gain vs energy bank efficiency)

> Smart GUI including rules on data (ex.: warning on threshold overcoming) and multiple types of chart for
analysis

> Continuous Analysis : dashboard creation based on analysis synthesis

> Predictive analysis: predictive maintenance (planning of optic’s replacement), calibration (fine tuning of
coefficient used on embedded software)
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FROM DATA TO DECISION

> Extract, Transform and store in database (homogeneous format and metadata)
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LMJ FACILITY
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: LMJ settings management system

GMAO : LMJ logistic managerment system

GTIR :LMJ shot results management system

Indicators

 Hardware log and IT monitoring
* Network monitoring
* LO level control equipment
(log and /O parameters)
e LO embedded software
(log and /O parameters)
 LO/L1 communications
* L1 operating software
* L2 operating software
* Facility configuration parameters
 Raw and transformed results
* Physical values
* Maintenance event

PARC : LMJ simulation system for prediction, results computation and models calibration
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Development strategy

Iterative development

> LEOPOLD (2015/2019) : JAVA/JavaFx(Gui)/H2(DB)
» Benefits : quick development and maturation, easy access and use

» Limitations : performances decrease for more than 2 bundles, no scalability

> SCIBORG (2019/2025) : Web App, Angular JS, D3JS, Apache, Django, Python

» Benefits : easy access and use (WebApp), flexibility (complex data, rules, data processing definition with python
script), scalability

» Limitations : reduced perimeter, no predictive tools

> LMJ Dr (2025,...) : full features

Constraints

> Independence: no impact on the facility performances, no modification on existing systems
> Scalability: adaptation to bundle extension (up to 22 bundiles)

> Sustainability: must operate more than 10 years.
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mongoDB
pgthon ANGULARJS framework

Client :
» Easy access, deployment and longevity: WEB interface (Angular JS),
» Rich web-oriented visualization toolkit: D3JS (feedback from lab’s developers),

Server
» Django/python, python script API (feedback from PARC)
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Cea DATA, METADATA, PARSER

- - Sciborgid Datafile path Datamemory path Dataname Source Import Granulari' Type
Template file line | |resuLT/s{campaid RESULT/S{Campaignidl/${Shotid}/${Executionldy/${CLi} |TC/ENERGY Enerey |PARC  |MANUAL |Bundle |[double [
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Cea DATA, METADATA, PARSER

- - Sciborgid Datafile path Datamemory path Dataname Source Import Granulari' Type
Template file line | |resuLT/s{campaid RESULT/S{Campaignidl/${Shotid}/${Executionldy/${CLi} |TC/ENERGY Enerey |PARC  |MANUAL |Bundle |[double [

Import type
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Cea DATA, METADATA, PARSER

- - Sciborgid Datafile path Datamemory path Dataname Source Import Granulari' Type
Template file line ||resuLt/s{campaid RESULT/S{Campaignid}/${Shotld)/S{Executionldy/${CLi} |TC/ENERGY Enerey |PARC  |MANUAL |Bundle |[double [
Import type
1227
Identification Template data list
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Cea DATA, METADATA, PARSER

- - Sciborgid Datafile path Datamemory path Dataname Source Import Granulari' Type
Template file line ||resuLt/s{campaid RESULT/S{Campaignid}/${Shotld)/S{Executionldy/${CLi} |TC/ENERGY Enerey |PARC  |MANUAL |Bundle |[double [
Import type r
(A%}
Identification Template data list

active bundle list ${BI}/${Qx}/${Bn}
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Cea DATA, METADATA, PARSER

- - Sciborgid Datafile path Datamemory path Dataname Source Import Granulari' Type
Template file line | |resuLT/s{campaid RESULT/S{Campaignidl/${Shotid}/${Executionldy/${CLi} |TC/ENERGY Enerey |PARC  |MANUAL |Bundle |[double [

!

Complex
Import type > > data
4 a
. . i Sorted
Identification Template data list || —»| data list

active bundle list ${BI}/${Qx}/${Bn}

[instantiztion ]
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Cea DATA, METADATA, PARSER

- - Sciborgid Datafile path Datamemory path Dataname Source Import Granulari' Type
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DATA, METADATA, PARSER

- - Sciborgid Datafile path Datamemory path Dataname Source Import Granulari' Type
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TEMPORAL / CROSSED ANALYSIS

. . . . W bl R [
Sample consistency (different extraction sampling rate) Data Y : L A : H—
= y=f(x) nb.x!=nb.Y ->Double padding algorithm I I \ [ I I I
Data SCIBORG
SEIECthn Admin Donnée Tirs Timeline Analyses Tableaux de Bord Freférences
y=f(x) / y=f(t) =

GROUPES +

ABSCISSES ORDONNEES ASSOCIATIONS

Association
Y(beam) <-> X(beam)
Y(quad) <-> Y(beam)

Associations Moms courbes

Plotting -
wpe d'analyse
e  Settings
. Filters

* Data processing

Save
load
Export

SCIBORG Version 20180117
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Cea COMPLEX DATA, RULES AND DATA PROCESSING (1)

- A complex data is a new indicator resulting from a computation of stored data (Ex. Mean value)
- Aruleis a simple or complex condition applied on shot report data (Ex. If Min < value < max = OK)

A data processing is a computation used to transform the dataset of an analysis (Ex. : Smooth filter)
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Commissariat a I'énergie atomique et aux énergies alternatives



Cea COMPLEX DATA, RULES AND DATA PROCESSING (1)

- A complex data is a new indicator resulting from a computation of stored data (Ex. Mean value)

- Aruleis a simple or complex condition applied on shot report data (Ex. If Min < value < max = OK)

A data processing is a computation used to transform the dataset of an analysis (Ex. : Smooth filter)

Definition I/O parameters = [@ ]
python

=k
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Cea

COMPLEX DATA, RULES AND DATA PROCESSING (1)

A complex data is a new indicator resulting from a computation of stored data (Ex. Mean value)

A rule is a simple or complex condition applied on shot report data (Ex. If Min < value < max = OK)

A data processing is a computation used to transform the dataset of an analysis (Ex. : Smooth filter)

Definition

Complex
data

Rules

Data
Processing

Admin Donnee Tirs
Import Yalider les Données
Modeéles de donnée calculée

Meanalue

moyenneCaloulee

Filtres Données

Granularita » Source » Phaze

Timeline

Upload de Fichiers

Annuler “alider

Filtrer la denamination

Données BOID

SCIBORG
Analyses Tahbleaux de Baord Fréferences
Aszsociation ReglesTonnées Consultation Données Caloulées Consultation Tratements Gestion des Ltilisateurs

Description de la donnge calculse

Instances de données calculées

Test
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DASHBOARD

Dashboards contain analysis or data (even external data).

SCIBORG

Admin Donnée Tirs Timeline Analyses T able s de Bord Préférences

Creation
[edition
Save/load
.y @ -
Visualize
Export
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USER FEEDBACK

Users : laser engineer

Example : Final Optic Assembly (FOA) alighment

Processus :

1. Common Reference (CR) laser illuminates Alignment Reference Phase plate (ARP)

2. ARP are set to autocollimation = 4 spots (reflected focused light from ARP) on RC sensor (1)
3. Each ARP are moved to focalize at the same point = 1 spot on RC sensor (1 bis)

4. FOA moves to the specified position =1 spot centered on RC sensor

CR ( laser, rotating mirror, sensor)

ARP ( :cype F) ARP(typeD)

CL28QHF4 1

Issue : Decrease of focal spot intensity on RC sensor

25

Quick fix : change ARP type, optimize integration time (IT) of RC sensor

20

Sciborg plot complex data
= Blue : intensity of focal spot on RC sensor (IT > 1500)
= Red :intensity of focal spot on RC sensor (1200 < IT <1500)

[N
w

RS b
f I I PR - Conclusion :
5 ) SN .«; . ) * " = Even changing ARP type and RC sensor integration time has no stable effects
o : ., on focal spot intensity :

RC laser is going down and need quick replacement!

0
19/01/2019 02/02/2019 16/02/2019 02/03/2019 16/03/2019 30/03/2019
Date
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LMJ DOCTOR : development strategy and milestones LW

As a doctor, the final tool will help to investigate diagnosis and suggest a cure to an LMJ “iliness”.

Adding missing features
> Extended data perimeter

> Predictive analysis (toolbox and link with DB)

Milestones

> LMJ facility domain expert interviews ( 2019 ) _I_
» |IT ( hardware & network) 2020
» Equipment (PLC, Motor, sensor, diagnosis, etc.)
» Control command ingeneer
» All application fields specialist( Laser, Sync, ..)

> Specifications (2022)

» External expertise for

> Big data storage / access

» High performance network
» Feeback from Sciborg

> Deployment (2025) - 22 bundles commissioned

T 2025
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LMJ DOCTOR : development strategy and milestones LW

As a doctor, the final tool will help to investigate diagnosis and suggest a cure to an LMJ “iliness”.

Adding missing features
> Extended data perimeter

> Predictive analysis (toolbox and link with DB)

Milestones

> LMJ facility domain expert interviews ( 2019 ) _I_
» |IT ( hardware & network) 2020
» Equipment (PLC, Motor, sensor, diagnosis, etc.)
» Control command ingeneer
» All application fields specialist( Laser, Sync, ..)

> Specifications (2022)

» External expertise for
> Big data storage / access
» High performance network

> Feeback from Sciborg LMJ Control command Status report

= | FRAPPO1

> Deployment (2025) - 22 bundles commissioned

T 2025
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Cea Thank you for your attention

Any questions ?

Jean-Philippe Airiau — jean-philippe.airiau@cea.fr
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